
1 
 

Bridgewater High KS3 Science      Y8          

 

Mastery booklet: Physics 5 Light 

 

 

 

 

 

 

Mastery booklet: Biology 5 Food and digestion  
 
 

 

 

 

 

 

 

Mastery booklet: Chemistry 5 Formulae and equations 

 

 

 

 

 

 

 

  



2 
 

Mastery booklet: Physics 5 Light 

 

Lesson Core ideas Learning outcomes R A G 

1 Introduction to 
light 

 
Light travels in straight 
lines 
 

• Explain how we see luminous and 
non-luminous objects. 

• Describe how shadows are 
formed. 

• Investigate factors affecting the 
size of a shadow. 

• Recall that light travels from a 
luminous source in straight lines. 

• Recall that light travels faster 
than sound. 

• Recall the different regions of 
the electromagnetic spectrum 

• Be able to arrange the regions of 
the EM spectrum in order (of 
wavelength/frequency) 

 

   

2 Cameras and 
eyes 

Light travels in straight 
lines but the direction 
can change 
 

• Identify similarities and 
differences between cameras 
and eyes. 

• Recall that a pinhole camera is a 
simple form of camera. 

• Use the idea of light travelling 
in straight lines to explain how 
images are formed in pinhole 
cameras. 

• Recall that some objects allow 
light to pass through, and others 
absorb or reflect the light. 

• Recall that dark objects absorb 
more light than pale ones. 

• Recall that eyes and pinhole 
cameras work in a similar way. 

 

   

3 Reflection and 
mirrors 

Draw accurate ray 
diagrams to show how a 
plane mirror forms an 
image 
 
 

• Explain that surfaces that are not 
smooth reflect light in all 
directions. 

• Recall that the angle of 
incidence is equal to the angle of 
reflection. 

• Draw accurate ray diagrams to 
show how a plane mirror forms 
an image. 

• Describe some uses of mirrors. 

• Recall that light is reflected 
evenly from flat surfaces, e.g. 
from mirrors and polished 
metals, and an image can be 
seen in them. 

 
 

   



3 
 

4 Refraction Explaining how light 
can change direction 
 

• Investigate how light changes 
direction when it passes from 
one material to another. 

• Explain some effects that are 
caused by refraction. 

• Explain that refraction happens 
because light travels through 
different materials at different 
speeds (e.g. it travels faster in 
air than in water or glass). 

• Use a simple model to describe 
how concave and convex lenses 
work. 

 

   

5 Colours Explain why some 
objects are coloured 
and explain why they 
look different in 
coloured light 
 

• Recall that white light can be 
split to make a spectrum. 

• Describe how filters can be used 
to make coloured light. 

• Recall that coloured objects 
look different in coloured light. 

• Explain how filters work. 
• Explain why some objects are 

coloured, and explain why they 
look different in coloured light 

 

   

6 The 
electromagnetic 
spectrum 

 
Be able to identify the 
different regions of the 
EM spectrum 
 

 
• Recall members of EM spectrum 
• Know the wave speed equation 
• Know the range of wavelengths 

of visible light 
• Know how frequency of EM wave 

affects energy – ionising 
radiations etc. 
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Lesson 1: Introduction to light 

 

 

 

RETRIEVAL AND WCSI/WPS 

Core ideas- Reading, models, activities 

Reading 

Light is emitted by hot objects; these objects are known as light sources. The Sun and all the other stars we see in 

the night sky are light sources. Other light sources include light bulbs, flames, LED’s (light emitting diodes), lava, 

fireflies and some types of fish. 

We can see objects that are not light sources because they reflect light back towards our eyes. We can see the 

Moon and the other planets of our solar system because they reflect sunlight. 

Light travels from these sources in all directions. However, it travels in straight lines and this can be seen when 

sunlight comes through breaks in the clouds. 

Light as a wave 

Light is a transverse wave. The vibrations (oscillations) occur in the electric and magnetic fields perpendicular (at 

90O) to the direction of energy transfer. 

 

 

 

 

 

 

 

 

 

Core questions 

1) What type of wave is light? 

2) What does a light wave transfer from the source? 

3) At what speed does light travel in a vacuum? 

4) Is this faster or slower than the speed of sound? 

5) State the 4 things that can happen to light when it reaches the boundary between materials. 

 

 

Plants absorb energy from the Sun and use it to make food in a process called photosynthesis. This comes from the 

Greek words photo meaning light & synthesis meaning to put together. This process happens in the green parts 

(usually the leaves) of a plant. Names the parts on the diagram below. 

  

Lesson Key Words 

            Wave  Photosynthesis   Emit  Reflect   

 Transverse     Vacuum  Oscillations    
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distance    hole    measure    puppet    slit    tracing 

 

 

Working Scientifically: Making a shadow theatre investigation 

Method 

Fill in the gaps in these sentences, using words from  

the box below. 

A I will make a puppet theatre by covering a large square  

hole in one end of the box with ______________________ paper. This will make a screen. 

B I will make a ______________________ that will fit into the slits in the side of the box. 

C I will measure the distance between each slit and the ______________________ in the end of the box closest 

to the bulb. 

D I will find out which ______________________ is the best to form a sharp shadow by placing the 

______________________ into each slit in turn. I will _____________________ the size of the shadow each 

time. 

 

 

 

Recording your results 

My independent variable is …………………………………………………………………………………….. 

My dependent variable is ………………………………………………………………………………………… 

My control variables are ………………………………………………………………………………………….. 

 My results table; 

  

 

  

 

 

 

 

  

 

Complete the sentence below in your workbook: 

Considering your results/conclusions 

The slit nearest to the hole gave the _____________________ (smallest/largest) shadow. The shadow was sharpest 

when the puppet was _____________________ (closest to/furthest from) the hole nearest to the bulb. This was 

when the puppet was _____________________ (closest to/furthest from) the screen. 

 

 

  

Slit Distance from slit to hole (cm) Height of shadow (cm) Shadow sharp or blurred? 

1    

2    

3    

4    
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Lesson 2: Cameras and eyes 

 

 

 

 

RETRIEVAL AND WCSI/WPS 

Core ideas- Reading, models, activities 

Reading 

Drawing Ray Diagrams; 

Light rays must be drawn as straight lines.  

Light rays must touch the source of the light if that is shown in the diagram and any object they are being reflected 

from. 

If the light ray is being seen it must also touch the pupil of the eye.  

Light rays must also be continuous, there should be no gaps in them.  

There must be an arrow on the light ray to show the direction of travel. It is only necessary to draw ONE arrow per 

light ray. It is best to draw the arrow in the middle of the light ray. 

 

 

The Pinhole Camera 

 

 

 

 

 

 

 

Light reflected from an object or from a light source enters through a small opening at the front of the camera and 

forms an image on the screen at the back of the camera. However, the image is inverted (upside down) as the light 

rays have crossed over each other as they have travelled from the object to the screen. 

In the 10th Century the Iraqi scientist and mathematician Al Haytham made a pinhole camera, which was the size of 

a small room (see image left).  

Your eye works in the same way. However, your brain 

processes the information and turns the image the correct 

way up, so we do not realise this. 

  

 

Image 

Lesson Key Words 

          Pinhole Camera  Cornea   Fovea   Retina  Lens 

  

 Transmitted  Reflected  Refracted  Absorbed    
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The eye 

 

 

 

 

 

 

 

 

 

 

Light is refracted by both the cornea and the lens. 

This causes the image to become focussed on the retina so that we can see the object clearly. 

The point directly opposite the centre of the lens is called the fovea. This is where our eyes have the highest 

concentration of light receptive cells, particularly the ones for colour. This part of the eye has the sharpest vision 

and produces the clearest images. 

The lens of the eye is attached to ciliary muscles which can change its shape depending on where we are looking. 

To look at distant objects the muscles relax, allowing the lens to become thinner. This causes the lens to refract 

the light less.  To look at closer objects the lens needs to become fatter to refract the light more. The ciliary 

muscles contract to do this. 

Activity- copy and complete the diagrams below, representing the rays of light as arrows 

Diagram 1. A person looking at a candle flame. 

 

 

 

 

 

 

 

 

Diagram 2. Sunlight shining on a dark curtain 

 

 

 

 

 

 

Diagram 3. Light shining on a window 
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Diagram 4. Looking at a book by candle light. 

 

 

 

 

 

 

 

 

 

 

When light hits a surface 

 

 

 

 

 

 

 

 

 

 

When light reaches a boundary any of the above 4 things can happen; 

       It can be transmitted - this means it goes straight through the material. 

It can be reflected - this means it changes direction away from the material. 

       It can be refracted - this means it enters the material and changes speed and direction. 

It can be absorbed – this means the energy is used to heat up the material. 

 

Activity: When light meets a surface 
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Some materials allow light to travel through them; they are known as transparent; others completely block light; 

these are known as opaque. Some materials only allow some light to pass through them and are known as 

translucent. 

When light is blocked by an opaque object it produces a dark shadow. When the light is very bright the shadows 

produced have clearly defined edges. When the light is more diffuse, such as on a cloudy day, the shadows have 

fuzzy, blurry edges. Translucent objects produce pale and sometimes coloured shadows. 

Copy the table below in your books. List 5 objects that are transparent, 5 that are translucent and 5 that are 

opaque. 

 

Transparent 
 

Translucent Opaque 

 
 

  

 
 

  

 
 

  

 
 

  

 
 

  

 

Calculating a mean 

The mean is a type of average found by adding the results together and then dividing the total by the number of 

results. For example; 

Fred has 12 candles, Bob has 15 candles, George has 12 candles. Calculate the average number of candles the boys 

have. 

                      12 + 15 + 12 = 39          

                       39 ÷3 =13             so the average is 13 candles 

 

However, if you are calculating the mean from a set of results you should first look to see if they are all similar. If 2 

results are close together but the third is very different you should ignore it and just work out the mean of the 

other 2. 

Calculate the average values (mean) for the data in the table below 
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Application questions 

 10) Which values have you identified as anomalies?   

 11) Why?   

 12) What did you do about them? 

 

Lesson 3: Reflection 

 

 

 

 

RETRIEVAL AND WCSI/WPS 

Core ideas- Reading, models, activities 

Working scientifically: how is the angle of incidence related to the angle of reflection 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In your investigation; 

What is the independent variable?  ………………………………………………………………………………………… 

What is the dependent variable?   ……………………………………………………………………………………………. 

What are the control variables?     …………………………………………………………………………………………….. 

Equipment Needed 

1 Power Supply & 2 leads 

1 Ray box with single slit grating 

1 Mirror 

1 Ruler 

1 protractor  

 

1 Protractor 

1 Sheet A3 paper 

Method 

1.Place a mirror along the flat edge of the protractor in the diagram.  

2. Using the ray box, shine a ray of light, along the 10° line, so that it hits the mirror at the centre of the 

protractor.  

3. The ray is reflected by the mirror. The angle between the normal and the reflected ray is called the angle of 

reflection.  

4. Measure the angle of incidence and the angle of reflection and record them in the table 

5. Move the raybox to the 20° line and repeat your measurement 

6. Repeat, increasing by 10° each time, until 70°. 

Lesson Key Words 

  Reflection  Ray  Lateral inversion  Specular reflection  

 Diffuse reflection  Scattering   Incident ray            
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Results: Copy and complete the results table below. 

 

 

 

 

 

 

 

 

 

13)  What did you find out? 

    When writing a conclusion start with; I found out that …  

    Then use 2 examples from your data to back up what you have said. 

 

Reflected Images 

What happens when you look at yourself in a plane 

(flat) mirror? 

You see a reflection of yourself. Your image 

appears to be the same distance behind the mirror 

as you are in front of the mirror. The image appears 

to be the same size. However, the image appears 

to have its left and right mixed up. 

 

 This is known as Lateral Inversion. The image is 

also virtual, you could not project the image onto 

a screen.  

 

14) Why is the word ambulance written back to front on the front of an ambulance but not on the back? 

15) Why do you appear larger in a mirror when you are standing closer to it? 

16) Which letters of the alphabet appear the same in a mirror? Why? 

17) If you stand in front of a mirror and wave your left-hand which hand does your reflection wave? 

  

Angle of incidence (°) 
 

Angle of reflection (°) 

10  

20  

30  

40  

50  

60  

70  
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Describing processes: Specular vs Diffuse Reflection 

 

 

 

 

 

 

 

 

 

When parallel rays of light hit a smooth, flat surface all the incoming rays have the same angle of incidence, therefore 

the same angle of reflection, and so the outgoing rays are also parallel. This is called Specular Reflection. 

When the hit a rough surface, they will all have different angles of incidence and so too will the outgoing rays. This 

is called Diffuse Reflection. This affect is also known as scattering. 

This is why smooth flat surfaces are used to make the best mirrors. The earliest manufactured mirrors were pieces 

of polished stone such as obsidian, a naturally occurring volcanic glass. Examples of obsidian mirrors found 

in Anatolia (modern-day Turkey) have been dated to around 6000 BC. In early Egyptian, Greek and Roman civilizations 

they used polished copper surfaces as mirrors.  

Mirrors designed to be used in space-based telescopes are made to a much higher standard than every day household 

mirrors.  

18) Why do you think mirrors used in space-based telescopes are made 

to a much higher standard? 

 

 

 

 

 

Lesson 4: Refraction 

 

 

 

 

RETRIEVAL AND WCSI/WPS 

Core ideas- Reading, models, activities 

Reading 

The density of a material affects the speed at which things can move through it. This includes light. 

 

Lesson Key Words 

Refraction  Medium  Density   Atmosphere 

Incidence  Boundary  Particles 
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angle    block    draw    glass    light    move    ray    ruler 

 

 

 

 

 

 

 

 

 

 

 

In a solid the particles are packed closely together with very little space between them. This gives the material a 

high density. In a gas the particles are usually far apart and there is a lot of space between them. This gives the 

material a low density. 

In the vacuum of empty space light travels at 300,000,000 m/s. However, when it enters the atmosphere it slows 

down very slightly and slows down even more in substances such as water, glass and Perspex (a type of clear plastic). 

 

Working scientifically: What happens when a ray of light travels through a block of glass? 

Method 

Fill in the gaps in these sentences, using words from the box below. 

I will find out what happens when a ray of light travels from air into . ______________________ 

I will do this by shining a ray of ______________________ into the glass block. Before I start I will 

______________________ around the glass block so that I can put it back in the same place if I 

______________________ it. I will mark the path of the ______________________ of light where it goes into the 

glass block. I will mark the path of the ray where it comes out of the glass ______________________. I will use a 

______________________ to join the rays to show where the ray of light went inside the glass block. I will repeat 

the experiment by changing the ______________________ that the light hits the glass. 
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Complete the ray diagram below in your book to show how the ray of light travels through the glass block. 

Include the rest of the light ray, the angles of incidence, i, and refraction, r. 

 

 

 

 

 

 

 

 

 

 

 

 

We can use the example below of a car travelling from a road onto mud to explain the behaviour of light. 

 

 

 

 

 

 

 

 

 

 

 

As the car reaches the boundary between the road and the mud the right-hand wheel reaches the mud first. This 

causes the car to slow down more on the right than the left. As the car cannot bend it causes the car to turn to the 

right. 

Imagine that we replace the car with a beam of light.  

The right-hand side of the beam of light will reach the boundary before the left-hand side. This means the different 

parts of the beam slow down at different times causing the light to bend. 
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 Core Questions 

19) In the diagram below is a picture of someone spear fishing. Where should he aim if he wants to catch the 

fish? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

20) Can you explain why? 

21) Seawater is denser than fresh water. What affect would this have on where he should aim? 

22) What happens to light that reaches a boundary at an angle of incidence of 0O? 

 

Application questions 

 

23) When light reaches a boundary between materials not all of it is refracted. What happens to the light that is 

not refracted? 

24) What could happen to the temperature of these materials? 

 

Lesson 5: Colours and filters 

 

 

 

 

RETRIEVAL AND WCSI/WPS 

Core ideas- Reading, models, activities 

Reading 

Describing processes: Dispersion in a prism 

 

White light is made up of all 7 colours of the 

visible spectrum. When that light is passed 

through a prism the light is refracted. The light 

with the longest wavelength is refracted the 

least. The light with the shortest wavelength is 

refracted the most. This is known as Dispersion 

and produces a distinct pattern of colours more 

commonly known as a Rainbow. 

 

 

  

Lesson Key Words 

Dispersion  Absorption  Transmission  Filter   Prism 

Spectrum  Refraction  Wavelength 
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You need to know the order of the colours of the spectrum. Some people use a mnemonic to help them remember 

it. Try making up your own in the space below; 

RED                Richard          ……………………………………. 

ORANGE        Of                   ……………………………………. 

YELLOW         York               ……………………………………. 

GREEN            Gave             …………………………………….. 

BLUE               Battle            ……………………………………. 

INDIGO           In                   ……………………………………. 

VIOLET            Vain              ……………………………………. 

 

Seeing Colour 

We see objects the colours they are because of the light they reflect. 

 

 

 

 

 

 

 

Objects, such as this hat, appear white because they reflect ALL the light that reaches them. 

 

 

 

 

 

 

 

This hat appears black because it reflects NONE of the light, it is all ABSORBED. When the light is absorbed the 

object becomes warmer as the energy is transferred to the thermal store. 
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These trousers appear blue as they reflect the blue light but absorb all the other colours. 

 

Core Questions 

25) Why does a leaf appear green? 

26) What colour would the trousers above appear if they were only lit with red light? 

27) Why do we see rainbows in the sky when it is raining and sunny at the same time? 

28) Why do people in hot, sunny countries paint their houses white? 

29) Polar bears have black skin. How is that an advantage for them? 

 

Red, Green and Blue are the Primary Colours of light. 

When mixed in equal intensities they make white. 

When combined in pairs the produce the Secondary Colours. 

 

Red + Blue = Magenta 

Red + Green = Yellow 

Blue + Green =  Cyan 

 

 

Varying the intensity of the different colours produces all the other colours that we can see. This is the way that 

modern TV’s produces their images. 

The screen contains thousands of small components that produce either red, green or blue light. By varying the 

intensity of these lights, they produce a multi-coloured picture on the screen. To show black all the lights are 

switched off. 

 

Filters 

Filters only transmit light of a specific colour. The other colours are absorbed, which will cause the filter to heat up. 

 

                  White Light            Blue Filter         Blue Light only 
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30) Which colours of light will be transmitted by a magenta filter? 

31) Which colours of light will be absorbed by a red filter? 

32) If white light is shone through both a yellow, then red filter before hitting a screen what colour would appear 

on the screen? 

33) Which colours of light will be transmitted by a clear filter? 

34) If white light is shone onto a magenta filter and a red filter which one would heat up the most? 

 

Objects appear the colour they do because of the light they reflect. If no light of that colour is shone onto them, 

they will appear black as all the light is absorbed. For example; 

 

 

              

No light reflected so appears 

 

 

 

Application questions: Complete the table below to show what colours these objects appear 
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Lesson 6: The electromagnetic spectrum 

 

 

 

RETRIEVAL AND WCSI/WPS 

Core ideas- Reading, models, activities 

Reading 

     The visible spectrum is the small part of the whole electro-magnetic (EM) spectrum of waves. It covers a range 

of wavelength from 400-700 nanometres (nm). 1 nanometre is 1 billionth of a metre. Wavelengths shorter than 400 

nm are known as Ultra-Violet (UV) and longer than 700 nm are Infra-Red (IR).  

This is the part that we can detect with our eyes. Some animals can only see part of the visible spectrum. Some 

insects can also detect ultra-violet.  

 

 

 

 

 

 

 

 

EM waves also have a frequency (the number of waves per second), measured in units called Hertz (Hz). The higher 

their wavelength the lower their frequency. 

Electromagnetic spectrum 

 

 

 

We group the EM spectrum into 7 basic types: Radio, Microwaves, Infra-Red (IR), Visible Light, Ultraviolet (UV), X-

Rays and Gamma Rays. These waves form a continuous spectrum, with the different regions merging into each other. 

 

  

Lesson Key Words 

Electromagnetic waves  Energy  Wavelength   Frequency 

Ionising    Nanometre 
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You may sometimes see the electromagnetic spectrum drawn from left to right starting with the shortest wavelength 

(above), or starting with the longest wavelength (below). The diagram below also shows some uses of each type of 

electromagnetic radiation.  

 

Dangers of electromagnetic radiation 

X-rays and gamma rays are types of ionising* radiation – this can cause cancer. 

Ultraviolet radiation can cause sun burn and lead to skin cancer. UV lamps can also damage your eyes. 

Intense visible light can damage your eyes. 

Infra-red radiation can cause burns. 

Microwave radiation produces a heating effect. 

 

*you will look at the term ‘ionising’ more in GCSE. In short, it means that the radiation can knock electrons off atoms, 

turning them into ions. If this happens to the cells in your body it will damage or kill them.  

 

Core Activity 

Use your research to produce a poster illustrating the electromagnetic spectrum. 

You should include: 

• Typical wavelengths (of visible light) 

• Uses of each type of EM radiation 

• Dangers of each type of EM radiation 

• The speed of EM waves 

• The wave speed equation 
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Bridgewater High KS3 Science      Y8           

  

Mastery booklet: Biology 5 Food and digestion  
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Lesson  Core ideas  Learning outcomes  R  A  G  

1 Balanced 
diet 

What a balanced diet is, why it’s 
important and how it is 
maintained. 
 
  

1. Explain what a balanced diet 
is and why it is needed 
2. Recall at least one good 
source of each nutrient and why 
it is needed 
3. Explain why more active 
people need more food 
(especially Carbohydrates) 
4. Describe how diet can 
cause and control some diseases 
5. Recall that food contain 
stored chemical energy 
measured in kilojoules 

  

      

2 What is in 
our food? 

 What each food nutrient is used 
for in the body and how we can 
test food to see what nutrients 
are present in it.  

1. To recap what each food 
group is used for in our 
bodies. 

2. To state how scientists 
test for the different 
food groups 

3. To work in a group to 
test the different food 
groups  

      

3 The 
digestive 
system 

The main parts of the digestive 
system and what they do.  

1. Be able to label a 
diagram of the digestive 
system 

2. To state why we need to 
digest food and how this 
happens  

      

4 Enzymes   
What are enzymes and what do 
they do? 
  

1.  Know what enzymes are  
2. Investigate how enzymes 

work  

      

5 In the 
blood 

How the products of digestion 

are absorbed and transported to 

where they need to be in the 

body 
 

1.  Be able to describe how 
the small intestine is 
adapted to maximise 
absorption. 

2. To describe how the 
absorbed small molecules 
reach the cells around 
the body. 

3.  Know the units that 
energy is measured in  
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Lesson 1 - What is a balanced diet?  

 

 

 

 

RETRIEVAL AND WCSI/WPS 

Core ideas- Reading, models, activities 

 

Reading 

Diet means the food that you eat.  Different people have different diets.  This could depend on religion, 

personal choice, age, activities undertaken, medical issues and much more. 

A good diet is important for our health and can help us feel our best - but what is a good diet? Apart 

from breastmilk as a food for babies, no single food contains all the essential nutrients the body needs to 

stay healthy and work properly. We also do not need to eat equal amounts of all the food groups. For 

this reason, our diets should contain a variety of different foods, to help us get the wide range of 

nutrients that our bodies need.  

 

Core Activity 

Copy the table into your book and complete (the first letters have been given to help you) 

Food group  Example foods  Needed for 

C   

P   

F   

V        &     M   

Also needed for a 
balanced diet: 

  

F   

W   

 

Core questions 

1. 

a) In which food groups would you place cheese, egg and pasta?  

b) Why are fats needed in the diet?  

c) What foods could you eat in order to try and give yourself more energy?  

d) List some foods a person should avoid if they are trying to reduce their fat intake?  

e) Which food group is likely to take up the most space on your dinner plate?  

f) How much water should a person aim to drink per day?  

g) What is water used for in the body? 

h) Which food group does fish belong to?  

i) What are proteins needed for in the body?  

j) What is the daily recommended number of calories for an adult man and an adult woman? 

 

Lesson Key Words 

balanced diet, kilojoule, chemical energy, heart disease, obese, diabetes, insulin, kwashiorkor 
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Reading 

RDAs - What is an RDA? 

RDA stand for Recommended daily amount of nutrients. 

Different people may need different nutrients: 

• Athletes and people who lead an active life style require more carbohydrates in their diet. 

• This is because they need more energy to perform in the sport they do.  

• Athletes also need more protein to help them build more muscle and repair damaged muscle.  

 

Core questions 

 

2 a  Tick the boxes to show some of the problems caused by poor diet. One has been done for you.  

Problem Too much food Too little food Missing a nutrient Too much of a nutrient 

anorexia     

heart disease     

kwashiorkor     

obesity     

starvation     

 

b Suggest two reasons why someone may not eat enough food. 

________________________________________________________________________________________

__________________________________________________________________ 

__________________________________________________________________________ 

 

3  a  Label the nutrients on this balanced meal.   

  

 Rice is a good source of  

__________________________ 

 

 

 

 

 

 Chicken is a good source of     Milk is a good source of  

__________________________     __________________________ 

8Ab (2) Poor diet 

 

 

 

Fruit and vegetables are  

a good source of   

__________________________ 

and  

__________________________ 
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b  Which type of nutrient is missing from this meal?  

             Water 

             Fizzy drink 

meat sauce containing beef 

Spaghetti 

            Cheese & crackers 

 

The missing nutrient is _____________________________________________________ 

 
8Ab (9) Food and activity 

4  From the following word box write down the names of the food substances that provide us with energy. 

 

air         carbohydrates        fat         fibre          minerals        vitamins           water 

   

5  Why do you think a postman needs more energy than a secretary? 

6  In many parts of the world people are starving, while in the United Kingdom many people are 

overweight. 

 

 Look at the charts on the next page showing how much two different people eat to help you answer the 

following questions: 

 

a  Why do you think Ratan is so overweight? 

b  Suggest a problem Ratan might get by being obese.  

c  If Ratan wanted to slim down, what should he do about his diet? 

d  What else could Ratan do, apart from change his diet? 

e  Why do you think Jarler is so thin? 

f  What nutrients are missing from Jarler’s diet? 

g  Suggest a problem this could cause.  
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Ratan’s food on a typical day Jarler’s food on a typical day 

Food Energy (kJ) Food Energy (kJ) 

porridge  630 boiled rice  4600 

bacon and eggs  2000 sweet potatoes  1500 

milk  500 milk  500 

coffee with sugar  210 beans  250 

orange juice  150 bread  1000 

beefburger  1700   

chips  1200   

sweetcorn  350   

baked beans  500   

boiled sweets  1000   

biscuits  450   

chocolate  1400   

tea with sugar  170   

chicken soup  440   

roast lamb  1300   

rice  2320   

Brussels sprouts  180   

ice cream  500   

cake  500   

TOTAL  15500 TOTAL  7850 

8Ab(9) 
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Application Questions 

7. Complete the following sentences:  

Fats are needed in the diet because… 

Fats are needed in the diet but… 

Fats are needed in the diet so…  

8.  The card shows the amounts of fat and fibre in some types of food and drink from a café. 

 

 

 

 

  

 

 

 

 

 

 

 

 

 
a) From the card above, choose a meal consisting of a burger, a drink and some 

potato, to give: 

(i) the least fat; 

 (ii) the most fibre. 

 (b)  A person orders a double burger, fries and a strawberry milkshake. Calculate the fat 
content of this meal. Give the unit 

 

 

 

 

Chez Jean Café

fat
in g

fibre
in g

type of burger

single burger

double burger

cheeseburger

type of drink

strawberry milkshake

medium cola

medium orange juice

type of potato

regular fries

baked potato

17

38

21

8

0

0

15

0

0.8

1.2

1.0

0

0

0

3

9
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(c) Draw a line from each nutrient to the main reason why it is needed. 
 

 nutrient main reason why the nutrient is needed 

       fat                         •        • to keep the intestine working properly 

 calcium • • for healthy teeth and bones 

 fibre • • for insulation 

 protein • • to provide energy 

 sugar • • for growth and repair 

 

d) Some people have unbalanced diets.  This can give them problems with their health. 

Draw one line from each unbalanced diet to the health problem it can cause. 

 
 

e) The ‘average’ recommended daily intake is around 2000 calories per day. Explain why the following people may 

need different amounts.  

• A construction worker 

• An office worker 

 

f) A 9 month old baby needs approximately 700 calories a day. A two year old needs approximately 1200 calories a 

day. Give two reasons why the 2 year old needs more calories? 

 

 

 

  

too much fat not much energy

too much sugar heart disease

not enough protein tooth decay

not enough carbohydrate poor growth

unbalanced diet health problem
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Lesson 2 – What is in our food? 

 

 

 

 

RETRIEVAL AND WCSI/WPS 

Core ideas- Reading, models, activities  

Reading 

Food Tests – Testing for Sugar and Starch  

Starch is a carbohydrate which is made of long chains of identical small sugar molecules. Long chains of repeating 
molecules are known as polymers. The small molecules from carbohydrates are used by the body to release energy 
to allow muscle contraction. The test for starch is always to add iodine solution. Iodine solution is normally orange-
brown. It will turn blue-black if starch is present  
 
Sugars react with Benedicts reagent to turn it from blue to orange-red (we call this “Brick Red”). But it is a slow 
reaction, so needs speeding up by placing in a water bath.  
 
 

Food tests – Testing for Proteins and Fat  

Proteins, like carbohydrates, are made of long chains of small molecules. In proteins, these small molecules are 
not identical. Proteins are made up of chains of small molecules called amino acids. There are over 20 different 
kinds of amino acid. Proteins are used by the body for growth and repair. 
 
Fats are made up of fat molecules which contain fatty acids and glycerol. Fat molecules have to be broken down by 
the body so that they can be used for energy storage. Fats are also used by the body to keep heat in and to make 
cell membranes. 
 
To test for protein, add some food to a test tube and add a few drops of biuret reagent. If the biuret reagent 
changes from blue to lilac/purple, that is a positive result, meaning there is protein present in the food. If the 
biuret reagent stays blue, there is no protein present.  
 
To test for fats, add ground food to a test tube, add 2cm3 of ethanol and shake gently, covering the end of the test 
tube with your thumb, then add 2cm3 of cold water and gently shake again. Fats will make the clear ethanol turn a 
cloudy, milky white if they are present.  
 
Core activity 
 
Carry out the food tests for Starch, Sugars, Fat (lipids) and Protein on each of the food samples supplied.  Draw a 
results table into your book and fill in. 
 
  

Food Does it contain? 

Starch Sugar Fat (lipids) Protein 

     

 

 

 

 

 

Lesson Key Words  

Biuret solution           Iodine           Starch          Protein          Fat           Carbohydrates  
Glucose / Sucrose / sugar              Benedict’s solution         Ethanol   Allergy            Intolerance 
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Core Questions 

9. Write down the food tests for Starch, Sugars, Fat (lipids) and Protein.  What colour change would a positive 

result give for each test? 

  



31 
 

 

Application Questions 

10. 

a) State some examples of some foods that contain starch 

b) State some examples of some foods that contain sugar 

c) State the foods that you tested contained starch 

d) Describe what carbohydrates are used for in the body 

e) State the liquid you added to the foods to test for starch 

f) What colour did that liquid turn when starch was present?  

g) Name the liquid you added to the foods to test for sugar 

h) What colour did that liquid turn when sugar was present? 

I) Describe why might a water bath used when testing for sugar 

m) What colour is iodine normally (before a reaction)? 

 

11.  

a) State some examples of foods that contain fats? 

b) State some examples of foods that contain protein? 

c) Describe what fats are used for in the body?  

d) Name the liquid you added to the foods to test for Protein? 

e) Name the liquid you added to the foods to test for Fats?  

f) What do Fat molecules contain?  

g) What colour does biuret reagent turn in the presence of protein?  

h) Describe how the colour of Ethanol changes in the presence of fats?  

i) Name the small molecules used to make up proteins 

k) State the disease that can result from eating too many fats  

l) State some of the symptoms of the disease you stated in question k)  

m) Describe how someone could avoid getting the disease you state in question k) 

 n) What are proteins used for in the body  

o) Babies and infants are given lots of milk as part of their diet, why do you think this is? Explain.  

p) Jake is 3 years old and allergic to milk, what foods could Jake be given to avoid becoming deficient in 

protein? 

q) As you get older, the amount of drink you are suggested to drink each day decreases – Why do you think 

this is? Explain.  
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Lesson 3 – The Digestive System  

 

 

 

 

RETRIEVAL AND WCSI/WPS 

Core ideas- Reading, models, activities  

Reading 

Your digestive system is up to 9m long. Digestion happens in the digestive system, which begins at the mouth and 

ends at the anus. Digestion is the breakdown of large food molecules into smaller ones. This is important because 

these large molecules are too big to be absorbed into our blood at the small intestine. These organs include the 

salivary gland and pancreas that produce enzymes, the liver that produces bile which emulsifies, the stomach that 

produces certain enzymes and hydrochloric acid. The small intestine is a muscular tube that can contract to move 

food along it. It also produces and secretes enzymes. The large intestine absorbs water and contains bacteria to 

break down any undigested food. The inside walls of the small intestine are covered in folds these folds are 

covered in finger-like projections known as villi. Villi increase the internal surface area of the intestinal walls 

making available greater surface area for absorption into the blood stream.  

Core activities 

12, Label the digestive system with each organ and their function. 

 

  

Lesson Key Words  

anus, digestion, gullet, gut, large intestine, rectum, small intestine, stomach, absorption, 
contract, egestion, elimination, enzyme, faeces, ingestion, insoluble, molecule, saliva, soluble, 
peristalsis, salivary gland 
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13. Summarise the information above into the flow chart below: 
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14. Application Questions  
a) What is digestion?  
b) Why is digestion important to us? 

c) Describe and explain the adaptations of the small intestine to help with nutrient absorption.  
d) State the functional difference between the small and large intestines.  
e) How is the liver important in helping digestion?  
f) What is the role of saliva in the mouth? 

g) What is the role of bile? 

h) Where is bile produced?  

i) Name the parts of the digestive system that produce enzymes?  

j) Why does food need to be digested? 

k) Describe how our food is digested mechanically  

l) Describe how our food is digested chemically  

m) Give two ways the bacteria in our gut help us 

n) Explain why the presence of bacteria in our intestines is referred to as a ‘symbiotic relationship’ 

o) Explain how the small intestine are adapted for efficient absorption of digested food particles 

p) Are there any organs in your digestive system that you think you could live without? Explain your choice.  

q) Sam says that “The liver is a part of the digestive system, even though food doesn’t pass directly through 

it” Explain why Sam is correct 

r) Alex says “Most of the process of Digestion place in the stomach” explain why Alex is wrong. Refer to 

specific parts of the digestive system in your answer   

s) Adam says, “Digestion is linked to respiration”. Is Adam right? Explain your answer  

t) What are the products of respiration? 

u) What is the respiration equation?  

v) What are the two types of respiration?  

w) What are the 7 nutrient groups?  

Core Activity 

Write up the “Model Gut Experiment” 

You should include: 

1. Labelled diagram 

2. Brief method 

3. Results 

4. Conclusion 

 

Lesson 4 – Enzymes  

 

 

 

RETRIEVAL AND WCSI/WPS 

Core ideas- Reading, models, activities  

Reading 

Our teeth break food down into small pieces when we chew. This is only a start to the process of digestion, as 
chewed pieces of food are still too large to be absorbed by the body. Food has to be broken down chemically into 
really small particles before it can be absorbed. Enzymes are the biological catalysts needed to make this happen 
quickly enough to be useful. Enzymes are not living things. They are just special proteins that can break large 
molecules into small molecules. Different types of enzymes can break down different nutrients: Amylase and 
other carbohydrase enzymes break down starch into sugar. Protease enzymes break down proteins into amino 
acids. Lipase enzymes break down lipids (fats and oils) into fatty acids and glycerol.  

Lesson Key Words  
Digestive juice, enzyme, model, saliva, amino acid, bile, emulsion, essential amino acid, fatty acid, glycerol, 
pancreas 
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Core Activity - Demo – Model Gut Part 2 

Write up the “Model Gut Experiment - part 2” 

You should include: 

1. Labelled diagram 

2. Brief method 

3. Results 

4. Conclusion 

 

Reading 

Chemical digestion 

The table below shows the action of enzymes on food molecules.  

Large molecule Enzyme Small molecules 

 
 
 
 
 
Starch 

 
 
Carbohydrase 

 
 
 

 
 
 Glucose 

 
 
 
 
 
Protein 
 
 
 

 
 
Protease 

 
 
 
 
 
 
 
Amino acids 

 

 
Fat 

 
 
Lipase 

 
Fatty acids       
 

 
 
    Glycerol              

 
 

 

Core Questions 

15. Use the information in the boxes to DESCRIBE the action of each enzyme. Say which large molecule it 

digests and what the products are.  
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16. Application Questions 

a) Describe what an Enzyme is  

b) State the name of an Enzyme that breaks down carbohydrates  

c) Name the substance that starch is broken down into  

d) Proteins are broken down into amino acids, what is the name of the enzyme that does this? 

e) State the name of the Enzyme that breaks down fats  

f) Name the two products that this enzyme breaks fats down into?  

g) Why does food need to be further broken down by Enzymes, even after it has been broken down into small 

pieces through chewing 

 

Core Activity 

Working scientifically: Investigating enzyme action- Amylase action 

How does temperature affect how enzymes work?  

Amylase is an enzyme found in saliva. It breaks down starch, turning it into a sugar. You are going to 

investigate how temperature affects how well amylase works. 

Prediction 

17  At what temperature do you think the amylase will work best? ( 0–10°C,   or 35–40°C) Write a 

prediction in your book. Explain why you have chosen this temperature. 

  

Apparatus 

 amylase solution  stopclock 

 beaker of water (to   test tube rack 

wash out the pipette)  two syringes 

 iodine solution  1 water bath at  

 pipette  37oC 

 4 test tubes  2 spotting tile 

 starch suspension  eye protection 

• Test tube rack * labelling pen  

 

Before you start – Draw a results table into your book: 

 

Temperature of 

tube (°C) 

Time after adding amylase (min) 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

Room 

Temperature 
                     

37oC                      

 

  

Wear eye protection. 
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Method 

A Using a syringe, put 5cm3 of starch suspension into each of 2 test tubes. Label your tubes clearly 

Put one of these tubes into the water bath.     Place the other in a test tube rack. 

B Using another syringe put 5cm3 of amylase solution into 2 more test tubes. Label your tubes clearly.  

Put one of these into the water bath. Place the other in a test tube rack 

C Start the stop clock and time 5 minutes. While you are waiting add one drop of iodine solution to each 

well in the spotting tile.   

D After 5 minutes, pour the amylase into the starch suspension in each set of tubes and swirl the tubes 

to mix the contents.  

E Immediately take one drop from each tube with the starch and amylase, and add it to a well on the 

spotting tile, 1 for room temperature tube, 1 for 37oC tube. A blue/black colour shows that starch is 

there. Wash out the pipette before taking each drop and test each tubes in this way. 

F Repeat step E every minute. Fill in your results in your results table 

Conclusion – Answer in your book 

18  a  At which temperature do you think the amylase was working best?  

  b  How do you know this?  

19  a Does this result agree with your prediction?  

  bExplain why you think the amylase works best at this temperature.  

Evaluation – Answer in your book 

20   How would you improve this experiment to find more accurately the temperature at which 

amylase works best?  

 

 

Reading 

As we increase the temperature the rate of 

reaction increases as the particles have more 

kinetic energy. As we increase the temperature, 

past the OPTIMUM, the enzyme DENATURES. The 

active site changes shape and the substrate no 

longer fits.  This means that reactions slow down 

and eventually stop. This can be shown in the 

following graph:  

 

 

 

 

 

 

 

  

I CAN... 
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Application Questions 

21. Enzyme definitions – Which is better and why?  

Definition A  

An Enzyme is an organism that is a biological catalyst. Enzymes help speed up the rate of reaction and live inside 

your body. Enzymes are not used up in a reaction but do die if the temperature of the reaction is too high. Enzymes 

are produced in the stomach and the pancreas.  

Definition B  

An Enzymes is a substance produced by a living organism which acts as a catalyst to bring about a specific chemical 

reaction. Enzymes are not living things. They are just special proteins that can break large molecules into small 

molecules. Different types of enzymes can break down different nutrients.  

22. Write your own “perfect” enzyme definition using the information in the above definitions. 

Lesson 5 In the blood 

 

 

 

RETRIEVAL AND WCSI/WPS 

Reading 

The villi increase the surface area of the intestine.  They are folded and folded again and again. 

This means there is more room for the molecules to absorb. 

How do the molecules get around the body? 

 

  

Lesson Key Words  
Blood vessel, circulatory system, health claim, heart, respiration, artery, capillary, tissue, tissue fluid, vein, 
villus, microvillus 
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What happens when it gets to your cells? 

The glucose from digestion is used for Aerobic Respiration in our cells. 

 

 

Core Activity 

23. Label the diagram below using the following words – they can be used more than once 

 

artery   small intestine   starch   sugar   vein   villus 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Core Questions 

24. Explain how the small intestine is adapted to get food into the blood very quickly.  

25.  a In what liquid is food transported around the body?  

    b Name the process that glucose is needed for, by every cell in the body 

    c What do cells get from this process?  

d  How does the glucose get into the cells? 
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Core activity 

Watch the DVD Animal Nutrition. (20 minutes) 

 

Application Questions 

26. We can use a mathematical model to make predictions about the small intestine. The small intestine can 

be represented as a tube. In adults this is 6.5m long and has a diameter of 2.5cm.  

 

The surface area is given by this formula: 

Surface area of a tube = 2 rh 

 = 3.142 r = radius 

h = height or length 

 

 

 

 

 

 

 

27  What is the radius of the small intestine in metres (m)? 

28  Work out the surface area of the small intestine in square metres (m2). Show your working. 

29  The villi increase the surface area by 20 times. Work out the surface area of the small intestine with 

villi. 

30  Each villus is made of a single layer of cells all of which have microvilli on them. The microvilli 

increase the surface area by another 300 times. Work out the surface area of the small intestine, 

taking both villi and microvilli into account. Show your working.  

 

 

 

 

 

 

 

 

 

 

A villus.  

31  Predict how long the small intestine would have to be if there were no villi or microvilli. Show all your 

working.  

32 A disease called coeliac (pronounced ‘see-lee-ack’) disease causes the villi in the small intestine to get 

smaller. People with the disease start to become weak and ill. Explain why this might be. 

Lesson 6 – Literacy Lesson  
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Lesson 7 – Revision  

33. Revision Questions:  

a) Name the 7 nutrients required for a balanced diet. 

  

b) Label the organs of the digestive system 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

c) Describe the test for the following nutrients (Sugar / Starch / Protein / Fats) and their positive results. 

d) Explain the possible effects of a diet that does not contain enough calcium for a child.  

e) What is mechanical digestion? 

f) What is protein needed for in the diet?  

g) Why is there hydrochloric acid in the stomach? 

h) Name two diseases linked with unbalanced energy or fat intake.  

i) Which enzyme digests starch? 

j) Why do enzymes not work at high temperatures? 

k) Name three enzymes  

l) Name two places in the body where enzymes are produced 

m) State all of the parts of the digestive system in the correct order  

n) Describe the role of bile in digestion  

o) State some symptoms of anaemia  

p) Which Enzyme digests fats  

q) What products are fats broken down into  

r) Name 3 deficiency diseases  

s) Write a definition of an enzyme  

t) What is the optimum temperature for enzymes in the body? 

u) Describe how the intestines are adapted for digestion 

v) What is the optimum temperature for enzymes in the human body? 

w) Dan says that “enzymes die above 30oC”. Explain why dan is wrong.  
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34. Correct the poor statements in the boxes below by writing an improved, correct statement in your book 

35. Some information about a packet of biscuits is shown below: 

 

One day a ten-year-old child ate a whole packet of the biscuits. The biscuits in the pack had a mass of 400 g. 

(a)   How many grams of carbohydrate did the child eat? 

(b)     The amount of carbohydrate you calculated in part (a) was more than the UK guideline daily 
amount for the child. How much more? 

                
 

 

 

 

 

 

 

 

 

 

 

  

Poor statement 

 
People that need to lose weight need a balanced diet 

 

 
The nutrient groups are carbohydrates, fats, protein, dairy, vitamins, minerals and water 

 

 
A heart attack is when there is a blockage in the arteries and the heart has to work too hard and gives up 

 

 
Food is broken down in the stomach by the hydrochloric acid 

 

 
At high temperatures enzymes are killed 

 

 
Digestion starts in the stomach 

 

 
Respiration is the reaction where energy is produced 

 

 
Respiration is the same as burning 

 

 
All bacteria are dangerous and can cause disease 
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Lesson Core ideas Learning outcomes R A G 

1 Elements and 
the periodic table 

Elements are 
substances made of 
one type of atom 
that are found on 
the periodic table 
 

• State where to find a list of the elements. 

• Describe the two different types of element: metal and 
non-metal. 

• Explain what an element is in terms of atoms. 
 

   

2 Particle theory 
of compounds 

Compounds are 
elements that 
contain atoms of 
more than one 
type of element 
chemically joined 
together to make 
one type of 
molecule. 
 

• State: What a compound is. 

• Describe: how to recognise a compound from a 
molecular diagram. 

• Explain: how to name simple compounds. 
 

   

3 Writing chemical 
formulae 

To be able to use 
valency to write 
simple compound 
formulae 
 

• State the meaning of the term valency. 

• Describe how to use valency to work out chemical 
formulae. 

• Explain the chemical formula of some simple compounds 
 

   

4 Writing chemical 
equations 

To be able to write 
both word and non-
balanced chemical 
formulae equations 
given the 
appropriate 
information in 
sentence form. 
 

• State the word equation for a chemical reaction. 

• Describe how to write chemical formulae. 

• Explain how to accurately convert a word equation into 
a symbol equation. 

 

   

5 Balancing 
equations 

To use the idea 
that in an equation 
there must be the 
same number of 
atoms of each 
element on both 
sides of the 
equation. 
 

• To be able to balance symbol equations 
 

   

6 Literacy Task – 
Discovering 
Elements 
 
 
 

Scientific ideas 
develop over time 

• Scientific theories develop in the light of new evidence 

• Define an element 

• Define a compound 

• Know that electrolysis can be used to split an ionic 
compound into its elements 

   

7 Making 
compounds- Iron 
(II) sulphide 

Compounds like 
Iron (II) Sulphide 
are made of more 
than one type of 
atom bonded 
together and have 
different 
properties to the 
elements combined 
in making them. 
 

• State what a compound is. 

• Describe how to make Iron (II) Sulphide 

• Explain what happens to the atoms in the chemical 
reaction 

 

   

8 Making 
compounds 2- 
Magnesium oxide 

Compounds like 
Magnesium Oxide 
are made of more 
than one type of 
atom bonded 
together and have 
different 
properties to the 
elements combined 
in making them. 
 

• State what a compound is. 

• Describe how to make Magnesium Oxide 

• Explain what happens to the atoms in the chemical 
reaction 
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Lesson 1: Elements and the periodic table 

 

 

 

 

RETRIEVAL AND WCSI/WPS 

Core ideas- Reading, models, activities 

 

Core Activity 

In your book, draw diagrams to show how particles are arranged in a solid, liquid or gas. 

Reading 

Atoms are the smallest unit in Chemistry and are made up of protons, neutrons and electrons. The protons and 

neutrons are found in the centre of the atom in the nucleus and the electrons are found orbiting the nucleus in 

shells. We will look at this in more detail in Year 9. Elements are made up of only one type of atom, an example 

is oxygen. All known elements can be found within the periodic table. Compounds are formed from two or more 

different types of atoms which are chemically bonded together, for example carbon dioxide – made of one 

carbon atom and two oxygen atoms. Mixtures are formed from two or more different types of atoms which are 

not chemically bonded together, an example is sandy water.  

The periodic table of elements developed as scientists tried to classify elements. It arranges them in an order in 

which similar elements are grouped together. The periodic table is so named because of the regularly repeating 

patterns in the properties of elements. The modern periodic table was formed by a Russian scientist called 

Mendeleev in 1869. He was aware that not all elements had yet been discovered and so he left gaps in his table for 

unknown elements, which when they were later discovered matched his predictions and so his table was accepted 

by the scientific community. Groups within the periodic table are the vertical columns – there are groups 1-7 plus 

group 0 and the transition metals. Periods within the periodic table are the horizontal rows – there are 7 periods. 

Elements are divided into metals and non-metals. With metals on the left of the Periodic Table and non-metals on 

the right side. 

When looking at an element within the periodic table, you can see that there is a number above the chemical 

symbol which is the relative atomic mass and there is a number underneath the chemical symbol which is the 

atomic number. We will discuss how we use these numbers in future years. 

 

Core Activity 

On the Periodic Table at the back of this booklet, draw on the dividing line, labelling metals and non-metals – your 

teacher will show you where to draw the line. 

 

Core questions 

1. What is an element? 

2. Where can you find a list of all the known elements? 

3. What is the difference between a compound and a mixture? 

4. Is magnesium oxide an element or a compound?  

5. Who formed the modern periodic table? 

6. Why is it called the periodic table? 

7. Why did Mendeleev leave gaps when he formed his periodic table? 

8. Draw the particle diagram for chlorine (gas) 

9. Draw the particle diagram for sodium (solid) 

10. Complete the table overleaf. 

Lesson Key Words 

element atom compound mixture metal non-metal Periodic Table   
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Name Chemical symbol Group number Metal or non-metal 

Oxygen    

Lithium     

 Mg   

Phosphorus    

 Po   

 Mn   

Silver    

 

Application questions 

11. A section of the periodic table of elements is shown below. 

  

(a)     Where in this section of the periodic table are the metals found? 

......................................................................................................................  
1 mark 

(b)     Sodium chloride is formed when sodium and chlorine combine together in a chemical 
reaction. 

Write the symbols for sodium and chlorine. 

sodium          .................................................... 

chlorine         .................................................... 
2 marks 

(c)     The formula for a substance is MgS. What is the name of this substance? 

......................................................................................................................  
1 mark 

(d)     Give the name of one element in the table above which is a gas at room temperature and 
in which the atoms are joined together in molecules. 

......................................................................................................................  
1 mark 

Maximum 5 marks 
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12. The diagram shows an outline of part of the Periodic Table of Elements. 

  

(a)     What is the name of the element with the symbol H? 

…………………………………. 
1 mark 

(b)     In which regions of the Periodic Table are the following types of element found? 

(i)      non-metals (such as oxygen and chlorine); 

region ………… 
1 mark 

(ii)     very reactive metals (such as sodium and potassium); 

region ………… 
1 mark 

(iii)     less reactive metals (such as copper and zinc). 

Region ………… 
1 mark 

(c)     Why is copper sulphate not found in the Periodic Table? 

………………………………………………………………………………………. 

………………………………………………………………………………………. 
1 mark   

 
Maximum 5 marks 

 

Lesson 2: Particle theory of compounds 

 

 

 

RETRIEVAL AND WCSI/WPS 

Core ideas- Reading, models, activities 

Reading 

A mixture is when you have two or more different types of atoms which are not chemically bonded together, which 

therefore means you can separate the different types of atom easily.  

In contrast, a compound is when you have two or more different types of atoms which are chemically bonded 

together, which therefore means you can’t separate them easily.  

 

Lesson Key Words 

Atom compound  element  molecule  particle  bond   molecular formula 

 



48 
 

There is a quick way of writing compound names, using the symbols for each element from the periodic table: 

e.g.    

Sodium= Na 

Chlorine= Cl 

Sodium Chloride = NaCl 

Sometimes they have little numbers to tell you how many of each they have: 

e.g.  CH4 = Cx1 but Hx4 

 

Core Questions 

 

13. Sort the following into the correct category in the below table: 

• Pure distilled water 

• Salt and oil 

• Ammonia 

• Nitrogen  

• Calcium 

• Methane  

• Sandy water 

• Ice cubes in a drink of cola 

• Cement (sand, water and gravel) 

Element Compound Mixture 

 
 
 
 
 
 
 
 
 
 
 

  

 

 

14.  

Name Formula Atoms present 

Methane CH4 1 x Carbon 

4 x Hydrogen 

Ammonia NH3 
 

Sodium Oxide Na2O 
 

Ammonium 

Chloride 

NH4Cl 
 

Sulphuric Acid H2SO4 
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Naming Compounds 

When we combine elements to make something new, the names of each of the elements is used to name the 

compound. When you are naming a compound which has been formed, the metal (if there is one) will always go 

first and the second part of the compound will be the non-metal. For example iron is a metal, so when iron reacts 

with oxygen it makes iron oxide. If there are only 2 elements in the compound, the ending for the non-metal is 

shortened and changed to –ide. 

 

Core Questions 

Fill in the missing words in these word equations. 

15.  __________________________ + oxygen                carbon dioxide 

16. lead + oxygen                             __________________________ oxide 

17. copper + oxygen                            copper __________________________ 

18.  tin + __________________________                      tin chloride 

19.  sodium + chlorine                       __________________________ 
 

 

 

Application Questions 

 

20. Copy and complete the paragraph using the missing words found underneath (NB. There are more words 

than you need!) 

Elements can join together to make ___________. The smallest particle of a compound is a _____________, which is 

______________ or more atoms joined together. 

The __________ formula of a compound shows you the numbers of ______________ of different _____________ in 

the compound. 

 Water is made of _____________ atoms of hydrogen joined to ____________ atom of oxygen. The chemical 

_________ for water is H2O. Sometimes the ______________ of a compound tells you which ______________ are in 

it. When iron reacts with oxygen, it forms a compound called ____________. 

 

atoms  chemical compounds elements elements formula iron chloride 

iron oxide molecule name one three two two 
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21. The diagrams represent the arrangement of atoms or molecules in four different substances, A, B, C 
and D. 

  

not to scale 

          Each of the circles, ,  and represents an atom of a different element. 

(a)     (i)      Which substance is a compound? 

………… 
1 mark 

(ii)     Which substance is a mixture? 

………… 
1 mark 

(iii)     Which two substances are elements? 

………… and ………… 
1 mark 

(iv)    Which two substances could be good thermal conductors? 

………… and ………… 
1 mark 

(v)     Which substance could be carbon dioxide? 

………… 
1 mark 

 
Maximum 5 marks 
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Lessons 3 Writing chemical formulae  

 

 

 

RETRIEVAL AND WCSI/WPS 

Core ideas- Reading, models, activities 

Reading 

A chemical formula is the shorthand way of writing compounds names. A chemical formula is useful as it also tells 

us how many of each atom we have in the compound. You work out the chemical formula of a compound using 

symbols from the periodic table. When using the periodic table to write formula, capital letters must always be 

used, unless there are two letters, in which case the second one is in lower case. For example, aluminium is Al. 

Core Questions 

22. Complete the table below: 

Name of compound Atoms which it contains Chemical formula 

Carbon monoxide 1 carbon and 1 oxygen CO 

Carbon dioxide 1 carbon and 2 oxygens CO2 

Hydrogen chloride 1 hydrogen and 1 chlorine  

Sodium chloride 1 sodium and 1 chlorine   

Methane 1 carbon and 4 hydrogens  

  MgO 

Water 2 hydrogens and 1 oxygen  

  LiBr 

  KCl 

  CaO 

 2 potassium and 1 oxygen  

 2 aluminium and 3 oxygen   

 

Working Out Formula 

A compound has no overall charge and therefore any atoms which are joining together must balance each other out 

so that they equal zero. For example, lithium chloride is made up of 1 lithium atom which has a charge of +1 and 1 

chlorine atom which has a charge of -1. Overall lithium chloride has no overall charge and has a chemical formula 

of LiCl. Another example is magnesium chloride. Magnesium has a charge of +2 and chlorine has a charge of -1, 

therefore 2 chlorine atoms will be needed to balance out the +2 charge of magnesium, so magnesium chloride has a 

formula of MgCl2. The numbers will always go on the bottom right of the atom which they apply to.  

  

Lesson Key Words 

valency  molecule  formula  formulae 
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Valency 

How can we work out the formula of a compound?  We can think of atoms having arms. This is called valency. 

The number of arms an atom has depends upon its position on the periodic table. 
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Core Questions 

23. Use the Valency Data Sheet above to complete the table below. 
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Application Questions 

24. Use the Valency Table above to help you to complete the table below. 

 

Compound Name Elements contained Chemical Formula 

Potassium chloride 

 

potassium, chlorine KCl 

Potassium Bromide  

 

 

 

 

Calcium, fluorine  

Calcium Oxide 

 

  

 

 

Lithium, nitrogen  

Potassium Sulphide  

 

 

 

 

Aluminium, chlorine  

 

 

Lesson 4 Writing Chemical Equations 

 

 

 

RETRIEVAL AND WCSI/WPS 

Core ideas- Reading, models, activities 

Reading  

Once a chemical reaction has taken place, a word equation to show what has happened may be written. The 

reactants are found on the left-hand side of the arrow and are what you started with. The products are found on 

the right-hand side of the arrow and are what you made during the reaction.  

Reactants  Products 

Magnesium + oxygen  Magnesium oxide 

When you are naming the compound which has been formed, the metal (if there is one) will always go first e.g. in 

the example above Magnesium is a metal. The second part of the compound will be the non-metal. If there are only 

2 elements in the compound, the ending for the non-metal is shortened and changed to –ide. 

Example:     Lithium + oxygen    Lithium oxide 

 

Lesson Key Words 

Valency  word equation  symbol equation product    reactant 
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Core Questions 

25. Complete the following word equations in your exercise book 

 

a) Lithium + oxygen   

b) Aluminium + oxygen  

c) Sodium + oxygen  

d) Iron + sulphur   

e) Copper + sulphur  

f) Calcium + chlorine  

g) Magnesium + bromine  

h) Lithium + fluorine  

 
Read each passage describing a reaction. Using the information provided to write a word equation for the reaction. 
 

26. If you heat a piece of copper in the air, it reacts with oxygen and forms copper oxide. 
 
STEP 1: Underline the names of the chemicals in the reaction 

   e.g. If you heat a piece of copper in the air, it reacts with oxygen and forms copper oxide. 
 

STEP 2: Decide which are reactants and products: 
 

Started with (reactants) Ended with (products) 

Copper Copper oxide 

oxygen  

 
 
 
 

 
STEP 3: Write the reactants on the left of the arrow, products on the right! Add where needed. 
 

27. When we burn magnesium ribbon in oxygen we get a magnesium oxide. 
 

Started with (reactants) Ended with (products) 
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28. Some sodium was reacted with chlorine to make sodium chloride. 

 

 

 

 

 

 

 

 

 

29. Potassium reacts with water. It forms potassium hydroxide and hydrogen gas  

 

 

 

 

 

 

 

 

 

30. Copper oxide was reacted with ammonia. Copper, water and nitrogen were made. 

 

 

31. Some hot sodium was lowered into a jar containing chlorine gas. At the end, the deflagrating spoon was 
covered in a white powder of sodium chloride. 

 

 

 

32. A piece of potassium was dropped into a trough of water. It burnt with a lilac flame and forms a solution of 

potassium hydroxide. Hydrogen gas was also given off. 

 

 

33. A sample of black copper oxide was heated in a stream of ammonia gas. At the end of the experiment there 

was a pinkish-orange powder of copper, some drops of water and nitrogen gas. 

Application Questions 

34. Some hydrochloric acid was poured on a sample of limestone (calcium carbonate). It produced a large 

quantity of carbon dioxide, some water and left a solution of calcium chloride behind as well. 

35. A sample of calcium carbonate was heated in a boiling tube using a roaring Bunsen burner. The reaction 

gave off carbon dioxide to leave a sample of calcium oxide. 

36. Some powdered iodine is mixed with aluminium dust. After a vigorous reaction the powder left behind is 

aluminium iodide. 

Started with (reactants) Ended with (products) 

  

  

Started with (reactants) Ended with (products) 
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37. Some hydrochloric acid was poured on a sample of limestone (calcium carbonate). It produced a large 

quantity of carbon dioxide, some water and left a solution of calcium chloride behind as well. 

38. A spatula of lead oxide was placed on a block of carbon. As the two were heated they reacted together to 

make some of the metal and some carbon dioxide gas. 

39. A small amount of iron (II) chloride was heated in a stream of chlorine gas. The iron chloride burnt, and left 

a sample of the product: iron (III) chloride at the end of the apparatus. 

 

Reading 

Scientists use formulae instead of names when they want to show which atoms are present in a reaction (it also 

makes it much quicker!!). 

 To begin, simply swap the name in the word equation for the formula/ symbol (if it’s an element) 

 Use the valency sheet from last lesson to fill in the chemical formulae. 

 

 

Name Formula Name Formula 

Copper (II) Oxide CuO Oxygen O2 

Potassium Hydroxide KOH Hydrogen H2 

Magnesium Oxide MgO Water H2O 

Ammonia NH3 Nitrogen N2 

Hydrochloric acid HCl Carbon dioxide CO2 

Calcium Carbonate CaCO3 Chlorine Cl2 

Calcium Chloride CaCl2 Lead oxide PbO 

Calcium oxide CaO Iron (III) chloride FeCl3 

Iron (II) chloride FeCl2   

 

Worked Example 

Word Equation  

 copper + oxygen                   copper oxide 

Symbol Equation 

 Cu        +         O2                        CuO 

Core Questions 

You need to convert the word equations in the questions above into symbol equations. Number your questions with 

the previous number but add part b. next to the number. The word equation will be part a. 

Application Questions 

40. What is the difference between a mixture and a compound? 

41. What are the metals which are magnetic? 

42. Which side of the arrow will the products go? 

43. Give 3 properties of metals 

44. What is meant by boiling point?  

45. Draw a picture to show the difference between a compound, element and mixture (use different colours to 

help you show different types of atoms) 
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Lesson 5: Balancing equations 

 

 

 

RETRIEVAL AND WCSI/WPS 

Core ideas- Reading, models, activities 

Reading 

Another key skill in Chemistry is the ability to balance equations. It is important to remember 
that no atoms are lost or created during a chemical reaction. This means the number of atoms 
must be the same on both sides of the equation.  

 

Worked examples  

 
 

 
 
 

 
 
 
 

Lesson Key Words 

Valency  word equation symbol equation  product reactant balancing atoms 

elements 
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Core Questions  
 
46. Balance the below equations: 

Work out whether the following equations need balancing. If they do, remember you can ONLY put a number IN 

FRONT of the chemical symbol for any element or compound. YOU MUST NOT CHANGE FORMULAE.  

 

Work out whether the following equations need balancing. If they do, remember you can ONLY put a number IN 

FRONT of the chemical symbol for any element or compound. YOU MUST NOT CHANGE FORMULAE. Copy the 

equations into your book so that you can show your workings out. 

47. CaCO3 + H2SO4 →CaSO4 + H2O + CO2 

48. H2 +O2 → H2O 

49. Cu + O2 → CuO 

50. Ca + O2  → CaO 

51. H2 + I2 → HI 

52. N2 + H2 → NH3 

53. Mg + H2SO4 →MgSO4 +H2 

54. HCl + Ca(OH)2 → CaCl2 + H2O 
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55. Ca + H2SO4 → CaSO4 +H2 

56. H2SO4 + KOH → K2SO4 + H2O 

57. HCl + MgO → MgCl2 +H2O 

58. CH4 + O2 → CO2  + H2O 

 

Application Questions 

59. H2 + NO → H2O + N2 

60. HCl + Ca(OH)2 → CaCl2 + H2O 

61. Fe2O3 + CO → Fe + CO2 

62. C6H12O6  + O2 → CO2 + H2O 

63. CO2 + H2O → C6H12O6 + O2 

64. C4H10 + O2 → CO2 + H2O 

65. C2H4 + O2 → CO2 + H2O 

66. C3H8 + O2 → CO2 + H2O 

67. C5H12 + O2 → CO2 + H2O 

68. C3H6 + O2 → CO2 +H2O 

69. C2H6 +O2 → CO2 + H2O 

70. KI + Pb(NO3)2 → KNO3 + PbI2 

71. CaCl2 +Na2SO4 → CaSO4 +NaCl 

 

72. Continue balancing the equations below: 

 

a) 
 
H2 + Br2 HBr 

b)  MgCO3 + HCl MgCl2 + H2O + CO2 

c)  Fe + O2 Fe2O3 

d)  Fe + Cl2 FeCl3 

e)  C2H6 + O2 CO2 + H2O 

f) K + H2O KOH + H2 

g)  NaNO3 NaNO2 + O2 

h)  CH4 + O2 CO2 + H2O 

i)  Pb(NO3)2 PbO + NO2 + O2 
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Lesson 6 – Literacy Activity: Humphry Davy’s Discovery of Seven New Elements 

 

 

 

RETRIEVAL AND WCSI/WPS 

Core ideas- Reading, models, activities 

Reading 

Richard Newbold tells us how the Cornishman discovered new elements using Electrolysis 

Humphry Davy was born in Penzance, Cornwall on 17 December 1778. At the age of six, Davy was sent to the 

grammar school at Penzance. At the age of 9, his family moved 3 miles away so he boarded during the week with 

his godfather. After Davy’s father died in 1794, Davy was apprenticed to a surgeon in Penzance, where he worked 

in the apothecary’s dispensary. Davy wrote poetry and despite no specific training carried out scientific 

experiments using stock borrowed from the dispensary. This brought him into contact with Thomas Beddoes (1760-

1808), a doctor and former Professor of Chemistry at Oxford University who was on holiday in Cornwall. Davy went 

to work for Beddoes at the Pneumatic Institute in Bristol, where he carried out experiments on the properties of 

nitrous oxide, with a hope that it would cure a range of diseases including tuberculosis. This also introduced him to 

the romantic poets including William Wordsworth (1770-1850), whose poetry Davy edited. Although the work in 

Bristol was ill thought out and brought ridicule to Beddoes, it also brought Davy to the attention of the Royal 

Institution and he was appointed as an assistant lecturer in 1801. 

Scientific Work at the Royal Institution 

Davy was a hugely popular lecturer, using 

spectacular demonstrations to attract 

fashionable society (the A-Lister celebrities of 

the early 19th Century). As a result, Davy was 

appointed Professor of Chemistry at the Royal 

Institution in 1802. Initially he worked on 

practical science, looking into tanning and 

agriculture. 

In 1806 he began electrical research. This was 

made possible by the invention of the voltaic pile 

(a type of early battery) by Alessandro Volta 

(1745-1827) in 1800. Davy acquired several huge voltaic piles, which he joined together in a series, to carry out 

electrolysis experiments. He isolated potassium from potash (potassium hydroxide) in 1807 and shortly afterwards, 

sodium from sodium hydroxide. Following this he also isolated and identified barium, calcium, magnesium, 

strontium and boron.  

Davy reached the conclusion that electrical attraction holds elements together in compounds. Later he proved that 

Chlorine and Iodine, which were already known to exist, were elements when they were thought to be compounds. 

Davy also showed that acids did not need to contain oxygen, as had been stated by the French father of Chemistry, 

Antoine Lavoisier (1743-1794). He used electrolysis of muriatic acid (hydrochloric acid, HCl) to show that it only 

contained hydrogen and chlorine. 

Humphry Davy using voltaic piles to isolate elements at the Royal Institution. 

Lesson Key Words 

element electrolysis isolated  battery  conclusion compound experiment 
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Recognition and Legacy 

Davy’s scientific work lead to him being awarded the 

Copley Medal by the Royal Society, a knighthood, a 

baronetcy and a medal from Napoleon despite 

England being at war with France at the time. 

Davy’s later career was less spectacular although he 

is remembered for his development of a miner’s 

safety lamp (The Davy Lamp). The most significant 

step in his later career was perhaps the hiring of 

Michael Faraday (1791-1867) as his assistant, who 

became one of the greatest scientific discoverers in 

both Chemistry and Physics, and who Davy sometimes 

joked was his greatest discovery. Following a stroke, 

Davy died in Geneva on 29 May 1829. A book of his 

writing, Consolations in Travel, was published after 

his death. It was an immensely popular, somewhat 

freeform compendium of poetry, thoughts on science 

and philosophy. 

Glossary 

Apothecary – someone who distributed materials to surgeons and physicians (an early version of a pharmacist). 
Electrolysis – the splitting of an electrolyte (ionic compound) into elements using electricity. 
Voltaic pile – an early version of a battery invented by Alessandro Volta made from alternating pieces of zinc and 
copper separated by cloth soaked in a brine electrolyte. 

Comprehension and Reflection Questions 

Core Questions 

73. Why did Davy have to board with his godfather when attending school after the age of 9? 
74. Why did Davy leave his school to become an apprentice to a surgeon? 
75. Apart from Science, what else was Davy famous for? 
76. What gas did Davy work on at the Pneumatic Institute? 
77. Why did Davy get promoted to Professor of Chemistry despite having little formal education? 
78. What invention was key to Davy’s success at isolating elements? 
79. Which elements did Davy discover? 

 
Application Questions 
 

80. How did Davy show that Chlorine and Iodine were elements, not compounds? 
81. What did Davy believe held the elements together in compounds? 
82. How did Davy show that oxygen was not needed for a substance to be acidic? 

Extension Activities 

Ideas for things to do next: 

• Find out why Davy’s idea of using sacrificial pieces of iron and zinc metal to protect copper on Royal Navy 

ships wasn’t used. 

• Explain why safety lamps were needed in mines and find out why they were often unreliable. 

Further Reading 

• Ideas for things to read next: 

• https://pubs.acs.org/subscribe/archive/tcaw/13/i04/pdf/404chronicles.pdf 

• http://www.rigb.org/our-history/people/d/humphry-davy 

• http://www.rigb.org/our-history/humphry-davy  

• http://www.bbc.co.uk/history/historic_figures/davy_humphrey.shtml 

• https://www.sciencehistory.org/historical-profile/humphry-davy 

• https://www.sciencehistory.org/distillations/magazine/science-and-celebrity-humphry-davys-rising-star 

• Richard Holmes The Age of Wonder Harper Collins ISBN: 9780007441358 

A satirical cartoon of Humphry Davy demonstrating the actions of nitrous 
oxide.  His assistant Michael Faraday is holding the bellows. 

https://pubs.acs.org/subscribe/archive/tcaw/13/i04/pdf/404chronicles.pdf
http://www.rigb.org/our-history/people/d/humphry-davy
http://www.rigb.org/our-history/humphry-davy
http://www.bbc.co.uk/history/historic_figures/davy_humphrey.shtml
https://www.sciencehistory.org/historical-profile/humphry-davy
https://www.sciencehistory.org/distillations/magazine/science-and-celebrity-humphry-davys-rising-star
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Lesson 7: Making compounds- Iron ~(II) sulphide 

 

 

 

 

RETRIEVAL AND WCSI/WPS 

Core ideas- Reading, models, activities 

Reading 

All substances are made of atoms. The simplest substances are called elements and they are made up of 
one type of atom-they are listed in the periodic table. Compounds contain the atoms of two or more 
elements joined together by attractions called bonds. Molecules are two or more atoms joined together 
by bonds, the atoms can be the same or different. 
 

Core Activity 

Practical work – heating a mixture of iron filings and sulphur powder- Follow the practical instructions 

A. Put a small amount of the iron and sulphur mixture into a small test tube (ignition tube). 
B. Put a small piece of mineral wool in the end of the tube to stop fumes escaping. 
C. Point the open mouth of the tube away from you 

and other pupils.  
D. Heat the tube in the hottest part of the Bunsen 

flame until you see a red glow inside the tube. 
Heat for about 5 minutes or until you are 
convinced that the chemical reaction has taken 
place. 

E. Take the tube out of the flame, and when the 
reaction has finished leave the tube on a heatproof 
mat to cool. DO NOT TOUCH, IT WILL BE VERY HOT 
- LEAVE FOR 10 MINUTES. 
 

Results 
 
Substance Description (before heating) Description (after heating) 

Iron  
 
 

 

Sulphur  
 
 

 

Iron and Sulphur mixture   

 

Core Questions 

83. Write down examples of signs of chemical reaction. 

84. What does sulphur look like? Write a sentence describing it. 

85. What does iron look like? Write a sentence describing it. 

86. What does iron sulphide look like? Write a sentence describing it. 

87. Which of the substances are magnetic? 

88. Write down one way in which the sulphur is different from the iron sulphide. 

Lesson Key Words 

element  atom  compound  bond  safety 
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89. Write down one way in which the iron is different from the iron sulphide. 

90. What did you see when the chemical reaction was happening? (Hint – look back at the first question here). 

Practical work continued - Your teacher will wrap the tube in a cloth and break the glass with a hammer. They will 

use tongs to pick out the pieces of iron sulphide and test this with a magnet. Your teacher will also test samples of 

the original iron and sulphur with a magnet. Your teacher will also test iron, sulphur and iron sulphide with 

hydrochloric acid. Record your results in this table: 

Results 

 Element 
 

Element Compound 

 Name 
 

Iron 
 
 

sulphur Iron sulphide 

Colour? 
 
 

   

Is it attracted to a 
magnet? 
 

   

Reaction with 
hydrochloric acid? 
 

   

 

Reading 

Atoms bond (join) together with different atoms to make compounds. When atoms bond, energy is released. We 

can measure a change in temperature when chemical reactions happen that involve atoms bonding. 

 

The investigation which you have seen involved sulphur (yellow powder) and iron filings. Sulphur is a non-metal and 

iron is a metal. Iron is one of three magnetic metals – iron, nickel and cobalt. It was clearly a mixture, as you could 

use the magnet to separate out the iron filings from the sulphur.  

In a chemical reaction, no mass is lost or gained when the reactants turn into products. This is because the total 

number of atoms is the same before and after the reaction. Chemical reactions involve a change in energy, 

reactions give out or take in energy. This is usually heat energy and causes the temperature in a reaction to go up 

or down. Visible changes can also occur in the reaction mixture and this shows that a chemical reaction has taken 

place. For example, a gas may be produced, a solid may be made or the colour of a solution changes.  

91. Write the word equation for the reaction between iron and sulphur. 

92. Write the symbol equation for the reaction between iron and sulphur. 

 

Application Questions 

Use the letters in the boxes below to answer the questions that 

follow 

93. Which box or boxes describe or show a pure element? 

94. Which box or boxes describe or show a pure compound? 

95. Which box or boxes describe or show a molecule? 

96. Which box shows molecules that contain three atoms? 

97. Which box shows a diagram of a compound that is not made 

up of molecules? 

98. Oxygen gas has the formula O2. Which box shows a diagram 

of molecules of oxygen? 
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Lesson 8: Making compounds- Magnesium oxide 

 

 

 

RETRIEVAL AND WCSI/WPS 

Core ideas- Reading, models, activities 

Reading 

Compounds are new materials or substances made when TWO or MORE elements BOND together. 
Compounds always contain more than one type of atom. The formulae- made up of symbols- tell us 
which types e.g. salt (sodium chloride) NaCl which contains sodium and chlorine atoms. 
 
Core Activity 
Practical – the reaction of magnesium and oxygen  

Aim/introduction:  

You are going to burn some magnesium ribbon and investigate what happens to its appearance. 

Prediction 

 

When the magnesium is heated. Will it evaporate? Or melt? Or react? 

In your book, write a sentence to describe your prediction. 

 

I predict that when the magnesium is heated it will …. 

 

Method 

A. Take the strip of magnesium. Make sure it is shiny and silver. If it needs cleaning, use a piece of 
emery paper to clean off any coating.  

B. Coil up the magnesium so that it fits inside the crucible. Try not to coil it too tightly, so that the 
air will be able to get to all parts of the metal. 

C. Put the coil of magnesium inside the crucible, and put the lid on.  
D. Put the crucible into the pipe-clay triangle, and support this on the tripod, as shown in the 

diagram. Leave the lid off at the start. 
E. Heat the crucible with a strong blue Bunsen flame.  
F. When the magnesium starts to burn, use the tongs to put the lid onto the crucible. This will stop 

the smoke escaping. 
G. About every 10 seconds, using the tongs, lift up the lid to let some air in. Try not to let any 

smoke out. 
H. When you think that all the magnesium has burned, take the lid off and keep heating until you 

are sure that there are no more sparks or flames.  
I. If more smoke is given off, you should put the lid back on again.  
J. When the reaction is finished, turn the Bunsen burner off. 
K. Remember to let the crucible cool for 3 minutes before removing it. 

 

Results 

What did the Mg look like at the start? What was the appearance at the end? 

 
 
 

 
 
 

 

  

Lesson Key Words 

Compound  element mixture  reaction crucible bonding 
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Conclusion 

Core questions 

99. Was your prediction correct? 

100. Is magnesium an element or a compound? 

101. What does the magnesium react with when it burns? 

102. Is the white ash an element or a compound? 

103. What is the chemical name for the white ash? 

104. Write a word equation for the reaction. 

105. Write a symbol equation for the reaction.  

106. The reaction can be represented using the diagrams below.  

 

 

 

 

 

Complete the third box to represent the product you made.  

 

107. Do your results match your prediction?   

Application Questions 

108. What do you think will have happened to the mass of the chemicals in the crucible? 

109. Why do you think this? 
110. Can you include discussion of the Law of Conservation of Mass in your answer. 
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