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Literacy / key words 

Graffiti – A form of street art 
that involves writing or 
drawings made on walls or 
public surfaces, often 
created using spray paint or 
markers. It can be expressive, 
political, or simply 
decorative. 

Mural – A large-scale artwork 
applied directly to a wall or 
ceiling, often commissioned 
or created legally to beautify 
urban spaces. 

Stencil – A technique in 
which an artist cuts out a 
design on paper or cardboard 
and sprays or paints over it to 
create repeated, sharp-edged 
images on surfaces. 

Tagging – A graffiti artist's 
personalised signature or 
symbol, usually written 
quickly as a form of self-
i i i i

YEAR 9 Summer term- Street Art

Pejac: 

Pejac is a Spanish street artist known 
for his poetic and thought-provoking 
works that blend realism with 
surrealism. Using delicate 
brushwork, and stencils, he creates 
minimalist yet powerful pieces that 
address social, environmental, and 
political issues. His art often 
interacts with urban landscapes in 
unexpected ways, turning ordinary 
spaces into visual narratives. Pejac’s 
work can be found on streets 
worldwide, as well as in gallery 
exhibitions. 

Extra - Read/watch/do 
• Banksy- https://www.youtube.com/watch?v=8QS-HN1Wfyg

• Barbara Kruger- https://www.youtube.com/watch?v=8xi9qQb2SHU

• What is street Art?- https://www.bbc.co.uk/bitesize/articles/zdy9239

Barbara Kruger: 

Barbara Kruger is an American conceptual artist 
known for her bold, text-based works that combine 
black-and-white photography with provocative 
slogans in a signature red, black, and white colour 
scheme. Her art critiques power, consumerism, 
gender roles, and media influence, often using direct, 
confrontational phrases like "Your body is a 
battleground." Kruger’s work is heavily influenced by 
advertising and propaganda, making strong political 
and social statements. 
Her work has been exhibited globally, influencing 
contemporary art and activism, and continues to 
challenge viewers to question authority, identity, and 
societal norms. 

Banksy: 

Banksy is a British street artist known for his politically charged and often satirical works that 
critique society, capitalism, war, and authority. He primarily uses stencilling, a technique that 
allows for quick, repeatable, and highly detailed images on public surfaces. By layering pre-cut 
stencils and spray paint, Banksy creates striking, often monochrome pieces that blend humour 
with deep social commentary. His use of stencils helps maintain anonymity while ensuring a 
strong visual impact in urban environments. 

Use this space to create your own street art ‘tag’ 
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Sticker bombing: 

Sticker bombing is a form of street art that 
involves covering public spaces with a large 
number of stickers, often with unique, eye-
catching designs or messages. Artists use 
stickers as a quick and easily reproducible 
medium to spread their artwork or 
statements across urban environments, 
including walls, street signs, lampposts, and 
even on other pieces of graffiti. This 
technique is often used by graffiti artists, 
urban explorers, and activists to create a 
visual presence, gain visibility, or challenge 
authority in an accessible way. While some 
view it as vandalism, others appreciate 
sticker bombing for its creativity, anonymity, 
and its ability to transform ordinary urban 
spaces into dynamic art galleries. 

Mixed media: 
Mixed media is an art technique that combines multiple materials and 
artistic methods in a single piece. It can include a mix of paint, ink, collage, 
fabric, sculpture, photography, or digital elements, allowing artists to 
experiment with texture, depth, and contrast. In street art, mixed media is 
often used to layer stencils, spray paint and posters to create dynamic 
urban artworks. This approach encourages creativity and innovation, 
blurring the boundaries between different art forms. 

Stencilling: 
Stencilling is a technique in which a design is cut out of a template, 
allowing paint or ink to be applied through the open spaces, creating 
sharp-edged images. In street art, stencilling is a powerful tool for quick, 
repeatable, and highly detailed works on urban surfaces. Artists like 
Banksy use stencils to produce striking, politically charged images in 
public spaces, often with bold messages that challenge authority, 
consumerism, and social issues. This method is favoured in street art for 
its efficiency and ability to create intricate, layered visuals while allowing 
for rapid execution and anonymity. 

Wax resist: 
Wax resist is a technique 
where a waxy substance 
repels water-based paint, 
creating contrast and texture 
in artwork. Using white oil 
pastel as the wax, you can 
draw patterns, lines, or 
shapes on paper before 
applying watercolour. 
Because oil pastels are non-
water soluble, the 
watercolour will not adhere to 
the pastel marks, causing 

    

What techniques will I learn? 

You will be assessed on 
• Term 1 – Observational drawing (tonal shading)
• Term 2 – Biro pen drawing (Artist copy)
• Term 3 – Mixed media piece (Shepard Fairey inspired)

Links to curriculum 
English and History - In our lessons, we will look at political 
and global issues such as animal rights, human rights and 
activism.  

Symbol: 
Symbols in art are visual elements that represent deeper meanings or ideas 
beyond their literal appearance. Artists often use symbols to convey abstract 
concepts, emotions, or cultural messages, creating layers of meaning for the 
viewer to interpret. These symbols can be universal, like a dove representing 
peace, or highly personal, reflecting the artist’s experiences or beliefs.  

Collage: 

Collage is an artistic technique 
that involves assembling 
different materials—such as 
photographs, newspaper 
clippings, fabric, or painted 
elements—onto a single surface 
to create a new composition. It 
allows artists to layer, juxtapose, 
and recontextualise images and 
text, often conveying bold 
messages or abstract ideas. 
Collage can also be used in 
street art, serving as a powerful 
tool for storytelling, critique, and 
visual experimentation. 
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KEY WORDS – test yourself! (definitions on the next page) 
INTERVAL PEDAL NOTE  OMINOUS ENDING FANFARE   TRIPLETS      LEITMOTIF

RITENUTO  STACCATO  DISSONANCE PICCOLO     CONTRAST OSTINATO

Year 9 Summer Term

Features of Movie Music:
• Lots of contrast to suit the drama – tempo changes,

pitch changes, dynamics changes
• Syncopated rhythms
• Use of Symphony orchestra
• Leitmotifs (character themes)
• Cultural references in the music – choice of

instruments and rhythms suitable to the location
• ‘Mickey Mousing’
• Interesting choice of tonality e.g. major = happy, minor

= sad/mysterious, atonal = horror
• Diagetic music (can be heard by characters) and

background music

Offbeat Rhythms and Syncopation

The invention of the movie 
soundtrack changed the role of 
music in film. In the 1930s the role 
of the film composer began to 
emerge. Music was needed for the 
credits and for parts of the film with 
no dialogue, particularly the really 
dramatic sections Many have 
REALLY good themes (leitmotifs) for 
their characters e.g. James Bond, 
Jaws, Superman. 
Composers in big budget films use a 
full symphony orchestra. In modern 
times, films that do not have the 
large amounts of money can now 
employ one person using sampled 
sounds and a keyboard to re-create 
the sounds of a full orchestra. 

What is Mickey Mousing?

Music Knowledge Organiser

A film technique that matches the 
music with the actions on 
screen. Walt Disney films often 
used this technique where the 
music almost completely works to 
mimic the animated motions of the 
characters.

Quincey Jones’ legendary career spans 
over six decades in the entertainment 
industry. Jones's highlight-laden career 
includes producing everything from hits 
for Frank Sinatra and Count Basie to 
piloting Off the Wall, Thriller, and Bad for 
Michael Jackson. His work for The Color 
Purple was nominated for Best Original 
Score and Best Original Song in Steven 
Spielberg’s first movie without composer 
John Williams.
Key Score: In the Heat of the Night, The 
Italian Job, The Colour Purple

John Williams is an American 
composer, conductor and pianist and 
has won 25 Grammy Awards! He is 
regarded as one of the most 
influential film composers. His work 
has influenced other film composers, 
as well as contemporary classical and 
popular music. Some of his most well-
known films include: Star Wars, Jaws, 
Close Encounters of the Third Kind, 
Harry Potter, Jurassic Park and E.T. 

Hans Florian Zimmer is a German film 
score composer and record 
producer. His works are notable for 
integrating electronic music sounds 
with traditional orchestral 
arrangements. Since the 1980s, 
Zimmer has composed music for over 
150 films. His works include The Lion 
King, Dune, Pirates of the Caribbean, 
Gladiator. His films have grossed over 
28 BILLION dollars at the box office 
world –wide! 7



KEY WORDS AND MEANINGS: Tier two words in BLUE, Tier three words in ORANGE

Interval The distance between two notes e.g. a 4th, 5th, 7th

Pedal (note) A long, sustained note OR a repeated not in the bass line

Ominous ending A tense and worrying ending to the piece created by using a long, low pitched note on 
cello

Fanfare A fancy, brass ‘announcement’ that something or someone important has arrived e.g. 
The Queen

Triplets Three notes that can played in the space of two. Sounds like ‘sau-sa-ges’

Contrast Opposites e.g. Fast and Slow, Loud and Quiet, High and Low

Leitmotif A theme for a character, place or item e.g. Luke Skywalker or the Death Star

Ritenuto To gradually slow down

Staccato To play the notes in a short and detached way

Dissonance Clashing harmonies 
Piccolo A small flute – very high in pitch

Ostinato Repetition – this could be a rhythm or a melody 6



Y9 Summer 2 KO: Friendship and Identity Poetry 

Extra - Read/watch 
King of Nothing – Nathanael Lessore 

Noughts & Crosses – Malorie Blackman 

Margot and Me – Juno Dawson 

Inside Out (film) 

Billy Elliot (film) 

The Perks of Being a Wallflower – Stephen 

Chbosky 

The Hate U Give – Angie Thomas 

Key ideas/themes: 

• Oppression - Based on or relating
to a particular set of ideas of
beliefs.

• Revolution - Unwillingness to
accept views, beliefs, or behaviour
that differ from one's own.

• Self-love - an appreciation of one’s
own worth or value.

• Mother tongue - The first language
that you learn when you are a
baby/growing up.

• Unconventional - not conforming
to what is done or believed in
society.

• Bereavement - The death of a
close relative or friend.

• Futility - Useless or pointless
• Materialism - The attitude of

someone who attaches a lot of
importance to money and wants to
possess a lot of material things.

• Immortalise - To give everlasting
fame and life to someone or
something.

• Agency - In this context agency
means the capacity of individuals
to act independently and make
their own choices.

Sentence Starters 

The writer creates the idea/ theme/ character 
to… 

This is shown in the quote “…” 

The word/ techniques suggests… 

Also, the (word) emphasises… 

Alternatively, it could also imply… 

The audience will think/feel… because… 

This links to the context of … because… 

The writer intended to… 

Techniques: 

• Metaphor - A comparison in which one
thing is said to be another.

• Extended metaphor - A metaphor which
is developed through the text.

• Semantic field - A semantic field is a
group of words which are associated in
some way to one another.

• Caesura - Caesura (pronounced see-ZOO-
ra) refers to a break or pause in the
middle of a line of verse indicated by a
piece of punctuation.

• Free verse - Refers to the form of a poem
that does not have a regular pattern of
rhyme or rhythm.

• Sonnet - A sonnet is a one stanza, 14 line
poem.

• Elegy - A poem or song that is written in
dedication to someone who has died.
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GEOGRAPHY: Year 9 – Coasts 

GEOGRAPHY 

 

Key terms / Literacy: 

Erosion – the wearing away of the land or rocks 
due to a moving force e.g. wave action. 

Hydraulic action – a type of erosion whereby 
the force of waves pushes water and air into 
cracks, forcing them open. 

Weathering – the breakdown or disintegration of 
rock in situ (in its place). 

Concordant – a type of coastline where the 
arrangement of hard and soft rocks sits behind 
one another parallel to the coastline. 

Discordant – a type of coastline where the 
arrangement of hard and soft rocks sits next to 
each other, perpendicular to the coastline. 

Saltation – a type of saltation where small 
stones hop along the seabed. 

Longshore drift – the movement of beach 
material along a coastline due to the swash 
moving up the beach at an oblique angle. 

Deposition – the laying down or dumping of 
material e.g. sand being deposited on a beach. 

Engineering – ways of preventing erosion at the 
coast, either by preventing the natural 
processes of erosion (hard engineering), or 
working with nature to reduce the impacts (soft 
engineering). 

How do weathering and erosion affect the coast? 
• Weathering – Freeze-thaw weathering. This occurs in coastal areas with fluctuating temperatures

above and below freezing. Water enters cracks in the rocks, freezes (expands), and then thaws
(contracts). This continual freeze-thaw cycle widens the cracks, causing rock fragments to break off
over time.

• Erosion – Hydraulic action – The power of waves crashing against a cliff or other rocky coastline
compresses air in cracks and crevices, this breaks apart the rocks. Abrasion - when waves carrying
sand, pebbles, and other sediment, strike the shoreline or cliffs. The friction from these materials
hitting the land is similar to the action of sandpaper, which gradually wears away the rock.

• Wave types – Constructive waves are low energy waves that add material to the coastline (construct
the coastline), low in height, long wave length, carry material on to the beach. Destructive waves are
erosional waves, high in height, crash on to the beach which erodes/removes material from the beach.

What landforms are created from erosion? 
Formation of a cave, arch, stack and stump. 

1. A joint or fault is formed in a resistant (hard) rock.
2. Over time, erosion (hydraulic action and abrasion) widens the joint into a cave.
3. Wave action and erosional processes make the cave bigger until it cuts through the headland to

make an arch.
4. The arch is eroded on the roof by weathering and erosion until it becomes to heavy and collapses.
5. This leaves a tall stack.
6. Over time, the stack is eroded from the top which leaves a stump.

How does transportation affect the coast? 
• Traction – sediment is transported along the seabed.
• Saltation – pieces of sediment are bounced along the seabed.
• Suspension – sediment is carried/suspended in the flow of the water.
• Solution – when sediment has been dissolved in the water and is carried in solution (not visible).
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GEOGRAPHY: Year 9 – Coasts 

GEOGRAPHY 

 

Extra: Read / Watch / Do: 
Read: Where the World Ends 
by Geraldine McCaughrean. 
Watch: Coast on BBC 
iPlayer. 
Do: Visit the coast!  Consider 
the processes that affected 
the features – is there a 
beach?  Why? 

Assessment Skill - Writing to explain: 
K: Show knowledge of the geographical issue in question e.g. hard engineering is more expensive than 
soft engineering to put in place.  
PLC: Try to include some place located content i.e. a specific fact e.g. they cost between £5,000 - 
£10,000 per metre.  
U: show your understanding by explaining why this feature is significant.  You may use terms such as 
‘because’, ‘therefore’, and ‘as a result’ e.g. paying for hard engineering strategies may mean less 
money available for other sort of infrastructure in the local area.   

Curriculum Links: 
The content from 
this unit ties in with 
work in Y7 on Rivers 
and Y8 on Flooding 
considering how 
hydrology affects our 
landscapes and 
lives. 

What is longshore drift? 

The prevailing wind causes the waves to approach the beach at an angle. The swash carries sediment up the beach at the 
same angle as the prevailing wind. The backwash carries the material back down the beach, but perpendicular to the beach 
at a right angle (90°). This carries sediment along the beach in a ‘zig-zag’ motion. Sediment is subsequently transported 
along the beach and deposited when the waves lose energy. 

What is a spit? 

A spit is a depositional landform formed when a ‘finger’ of sediment extends from the shore out to sea, often at a river mouth. 
When there is a change in the shape of the coastline, longshore drift continues to deposit material in the sea.  This eventually 
breaks through the surface of the water so the long narrow spit can be seen.  It usually has a curved end because of opposing 
winds and currents. Waves can’t get past the spit, which creates a sheltered and low energy environment behind the spit. Silt is 
deposited here to create salt marshes or mud flats. 

How can we protect the coastline? 

Hard engineering e.g. Sea walls: a concrete or rock wall placed at the foot of a cliff or at the top of a beach.  Often has a recurved face that reflects waves back to sea.  These 
are highly effective at preventing erosion of the coast. Acts as a barrier to prevent flooding. Usually have promenades so people can walk along them.  However, they create a 
strong backwash that erodes under the wall. Can look obtrusive and unnatural. Expensive to build and maintain – approx. £5,000-10,000/metre. 

Soft engineering: e.g. beach nourishment - Pumping sand and shingle from elsewhere (e.g. from the seabed) or from lower down the beach to an existing beach to make it 
higher or wider.  It creates wider beaches which slows down waves – also attracts tourists. Cheap and simple. Blends in with the existing beach.  However, sand needs to be 
constantly replaced. Sand may be brought in from elsewhere, which might not blend in with geology. £5,000/metre 
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Y9 Spanish – la salud 

MFL 

Hacer – to 
do/make 
Hice – I 
did 
Hiciste 

Hizo 

Hicimos 

Hicisteis 

Hicieron 

Doloroso(a)  painful 

Cansado(a)  tiring 

Peligroso(a)  dangerous 

(Mal)sano(a) (un)healthy 

saludable  healthy 

Intenso(a)  intense 

Emocionante       exciting 

Relajante  relaxing 

Cansado(a) tiring 

Peligroso(a) dangerous 

saludable  healthy 

Sanamente  healthily 

Estresante  stressful 

Agotador(a) exhausting 

Estimulante exhilerating 

Me chifla 

Me alegra 

(it makes me happy) 

Me enfada 

(angers) 

Me duele(n) 

Me irrita(n) Indirect object pronouns 
   Me     te        le     nos     os       les 

Quiero – I want           suelo + inf = I tend to 

Quise – I wanted          solía + inf – I used to tend to 

Tengo que – I have to     acabo de – I have just 

Tuve que – I had to 

Puedo – I can 

Se puede  you can 

Pude – I could 
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Y9 Spanish – la salud 

MFL 

 

            

A 
B 

C

Daily routine words 
1. Me levanto - I get up
2. Me despierto – I wake up
3. Me lavo los dientes – I brush

my teeth
4. Desayuno – I have breakfast
5. Me ducho  - I shower
6. me baño -I bathe/have a bath
7. Me visto – I get dressed
8. Me arreglo – I get ready
9. Me voy al instituto – I go to

school
10. Salgo – I go out
11. Vuelvo a casa – I return home
12. Ceno – I have dinner
13. Me relajo – I relax
14. Me acuesto – I go to bed

After school activities 

20



Y9 Spanish – la salud 

MFL 

• levantarme     to get up
• acostarme    to go to bed
• comer    to eat
• ir al instituto     to go to school
• volver a casa    to return home
• tener más tiempo en la cama  to have more time in bed
• tener más tiempo en casa    to have more time at home
• tener más tiempo en el instituto   to have more time at school

I would change a lot/ little 

I would like… 

I would like to be able 

D

What would you change? 
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Active Transport  
The m

ovem
ent of particles against a concentration gradient, using energy 

from
 respiration 

Chloroplasts  
W

here photosynthesis takes place in plant cells 

Cytoplasm
  

 
W

here the chem
ical reactions that keep the cell alive 

take place 

Diffusion 
The m

ovem
ent of particles from

 a high concentration to a low
 

concentration across the cell m
em

brane. 

N
ucleus  

The control centre of the cell , w
here the genes are found 

M
em

brane 
 

Controls w
hat passes in and out of a cell  

M
eristem

 
 

Source of stem
 cells in plants found in the grow

ing parts of the plant. 

M
itochondria 

W
here energy is released during respiration 

O
sm

osis 
The m

ovem
ent of w

ater from
 a dilute solution to a less dilute solution 

(e.g. from
 a high w

ater concentration to a low
 one)  

Respiration 
Chem

ical reaction that takes place in living cells, releasing energy for the 
cell 

Ribosom
es 

W
here proteins are m

ade in a cell 

Stem
 cell 

U
nspecialised cells that can develop into any other type of cell 

Vacuole 
W

here the cell sap is found in plant cells 
N

um
eracy: 

Total M
icroscope m

agnification = eyepiece lens x objective lens 

Key W
ords – GCSE Biology unit 1 

 Cells 
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B1 – Cell Biology
Eukaryotic Cells
They have a nucleus to contain the chromosomes. These can 
be animal, plant or fungus or protist cells. Animal and plant 
cells are shown below.

Prokaryotic Cells
They do not have a nucleus, they are usually a 
lot smaller and may contain plasmids.

Microscopes
The development of microscopes of the last 200 
years has allowed us to study cells and the 
structures inside them in more and more detail. 

Calculating Magnification
Units for image and actual size may need to be 
converted before using the equation below. 

mm → μm x 1000
μm → mm ÷1000

RP1 – Microscopy; Observing Plant Cells

Cell Differentiation
As an organism develops, cells differentiate to form 
different types of cells. This is an example in 
animals.

Viewing the slide:
1. Place the slide on the stage and turn on the light.
2. Select the lowest magnification objective lens.
3. Look through the eyepiece and turn the coarse focus until

the image can be seen.
4. Turn the fine focus until a clear image is formed.
5. Change the objective lens to another with a higher

magnification and turn the fine focus re-focus the image.

Preparing the slide:
1. Place a thin layer of

onion membrane on a
glass slide with forceps.

2. Use a drop of iodine to
stain the cells.

3. Gently place a glass
cover slip over the same
and tap carefully to
remove air bubbles.

Cell Features

An
im

al

Sperm High number of mitochondria
Ribosomes that make enzymes 
in the head

Nerve Long
Lots of branches (dendrites)

Muscle High number of mitochondria
High Number of ribosomes
Store glycogen

Pl
an

t

Xylem Walls thickened with lignin to 
strength the cells into a tube

Phloem Sections between cells called 
sieves to help transport 
substances like dissolved sugars

Root hair Large surface area
Lack of chloroplasts
Large vacuole

𝒎𝒎𝒎𝒎𝒎𝒎𝒎𝒎𝒎𝒎𝒎𝒎𝒎𝒎𝒎𝒎𝒎𝒎𝒎𝒎𝒎𝒎𝒎𝒎𝒎𝒎 =
𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊 𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔
𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂 𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔

Light 
Microscope

Electron 
Microscope

Low resolution
Low magnification
Cheap

High resolution
High magnification
Expensive 
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B1 – Cell Biology
1. Name the three cell parts (organelles) found in a

plant cell but not in an animal cell.

2. How can you identify an eukaryotic cells from its
structure?

3. What is the role of a ribosome?

4. Which organelle releases energy through
respiration?

5. What is the role of the cell wall?

1. What structures are only found in
prokaryotic cells?

2. Which are larger; prokaryotic or
eukaryotic cells?

3. What feature do some bacterial
(and some animal) cells have that
enable it to move?

1. Which part of a light microscope is the glass
slide placed on?

2. Which objective lens is selected first to produce
a magnified image of a sample?

3. What is used to stain plant cells?

4. What is place on top of the slide, sample and
stain?

5. What part of the microscope is used to focus
the image and make it clear?

1. What are the advantages of using
a electron microscope for viewing
cells?

2. Convert 2.3mm into μm.

3. How would we calculate the
actual size of a cell using the
image size and magnification?

4. Convert 570μm into mm.

1. How is a root hair cell specialised?

2. Why would a cell contain more
mitochondria than usual?

3. Describe the structure of phloem cells.

4. How are nerve cells specialised?

5. Why does a sperm cell require a lot of
mitochondria?

6. How are xylem cells specialised?

1. What does cell differentiation
mean?

2. How is plant cell differentiation
different to animal cells
differentiation?

24



RP2 – Osmosis: The concentration of surrounding solution affects mass of plant tissue

B1 – Cell Biology
Stem CellsMitosis Before a cell can divide it 

needs to grow and increase 
the number of sub-cellular 
structures such as 
ribosomes and 
mitochondria. The DNA 
replicates to form two 
copies of each chromosome. 

In mitosis one set of 
chromosomes is pulled to 
each end of the cell and the 
nucleus divides. 

Finally the cytoplasm and 
cell membranes divide to 
form two identical cells.

1. Use a cork borer to create 5 cylinders of plant
tissue (usually potato) and cut them all to the
same length.

2. Measure the mass of each piece using a top
pan balance and the length of each piece with a
ruler. Record in a table.

3. Measure out 100cm3 of each concentration of
salt/sugar solution into labelled boiling tubes.

4. Place each piece of potato into a boiling tube
for 24 hours.

5. Remove the pieces and blot with a paper towel.
6. Measure the mass of each piece using a top

pan balance and the length of each piece with a
ruler. Record in a table.

7. Calculate the percentage change in mass.

% 𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄 𝒊𝒊𝒊𝒊 𝒎𝒎𝒎𝒎𝒎𝒎𝒎𝒎 =
𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄 𝒊𝒊𝒊𝒊 𝒎𝒎𝒎𝒎𝒎𝒎𝒎𝒎 (𝒈𝒈) 

𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊𝒊 𝒎𝒎𝒎𝒎𝒎𝒎𝒎𝒎 𝒐𝒐𝒐𝒐 𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑 (𝒈𝒈)

Results Graph

Undifferentiated cells are capable of 
giving rise to many more cells of the 
same type, and can differentiate into 
other type of cells.

(animals)

(plants)

Embryonic Adult Meristems

Can be cloned and 
made to differentiate 
into most different 
types of human cells

Bone marrow stem 
cells can form many 
types of cells 
including blood cells. 

Can differentiate 
into any type of 
plant cell, 
throughout the life 
of the plant. 
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B1 – Cell Biology
1. What has to be replicated (copied)

before the cell can divide?

2. What happens in the third stage of
mitosis?

3. What word is used to describe the
similarity of the two cells formed?

1. Where type of organism contains meristems?

2. What is a stem cell?

3. Which type of animal stem cell can only become a small number of different
cells rather than any type of cell?

1. What piece of equipment is used to ensure the surface area of each piece of potato is the same?

2. What piece of equipment is used to measure the mass before and after the experiment?

3. What happens to pieces of potato in dilute (high water concentration) solutions?

4. What should be done with the pieces of potato after then have been removed from the solution but before their mass
is measured?

26



OsmosisDiffusion

Active Transport

B1 – Cell Biology

• Active transport is moving substances against the concentration
gradient (L→H) so requires energy. This energy comes from
respiration.

• This means that cells that carry out a lot of active transport (root
hair cells, epithelial cells on villi in the small intestine) contain a lot
of mitochondria. 

• Substances move a higher concentration
of that substance (red particles pictured)
to where there is a lower concentration of
that substance. (High→ Low)

• This happens because of the random
movement of the particles in a fluid (liquid
or gas).

Examples

Alveoli in the lungs and villi in the small intestine are both structured in similar 
ways so diffusion can happen at a high rate (fast). 

• having a large surface area
• a membrane that is thin, to provide a short diffusion path
• (in animals) having an efficient blood supply

• There are ways the rate of diffusion can
be changed:

• the difference in concentrations
(concentration gradient)

• the temperature
• the surface area of the membrane

Osmosis is the diffusion 
of water from a dilute 
solution to a 
concentrated solution 
through a partially 
permeable membrane 
(H→L).

Water may move across 
cell membranes via 
osmosis. 

Partially permeable means small molecules can move through but large 
molecules cannot. 

27



B1 – Cell Biology

1. What factors affect the rate of diffusion?
•
•
•

2. Give an example in animals where diffusion would take
place?

3. How are structures in organisms adapted for efficient
diffusion?

•
•
•

4. Do substances more from a low concentration to a high
concentration

1. What substance is being transported by osmosis?

2. What does partially permeable mean?

1. How is active transport different to diffusion?

2. Give an example of where active transport happens
often in organisms.

3. Why do cells that carry out active transport often have
a lot of mitochondria?
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C1 – Atomic Structure and The Periodic Table
Atoms
- Made up of protons, electrons and neutrons.

Elements
- Only have one type of atom
- Found on the Periodic Table

Nucleus (protons & neutrons)

Electron shells 
(orbits)

Subatomic 
particle

Relative 
Mass

Charge

Proton 1 Positive

Neutron 1 Neutral

Electron Very small Negative

C
12

6

Relative 
Atomic Mass (Ar)Atomic number

Number of protons
(same as electrons)

Number of
protons + neutrons

Number of neutrons = 

Atomic Mass – Atomic number 
  (top)                (bottom)

Atoms are neutral as 
number of protons = 
number of electrons

Compounds
- Two or more elements chemically combined.
- Formed by chemical reactions
- For example:   CO2        H2O     CH4       HCl      NaCl

Isotopes

Isotope = atoms of the same element which have the 
same number of protons, but a different number of 
neutrons.

Atoms have a 
radius of

about 0.1nm 
(1x10-10 m)

Radius of 
nucleus =

about 1x10-14 m

C
12

6
C
13

6

Both have 6 protons

Neutrons = 
12 – 6 

6 neutrons

These are isotopes because..

Neutrons = 
13 – 6 

7 neutrons

Same 
element

Different number
of neutrons

Chemical Equations
- Shown by using a word equation.
e.g. magnesium + oxygen  magnesium oxide

Left of the arrow = reactants
Right of the arrow = products.

- Also can be shown by a symbol equation
e.g. 2Mg + O2  2MgO

Mixtures and Separation
Mixtures – two or more elements or compounds 
not chemically joined. 
This means the different components of the 
mixture can be separated by physical methods 
(below)
E.g. air is a mixture mainly made of nitrogen,
oxygen and carbon dioxide.

Chromatography
 to separate out
mixtures (usually liquids)
(e.g. colours in ink)

Filtration
To separate insoluble 
solids from liquids
(e.g. sand and water)

Evaporation
To quickly separate 
soluble solids from a 
solution.
(e.g. salt and water)

Crystallisation
To slowly separate
a soluble salt from
a solution.
(e.g. copper sulfate
crystals)
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C1 – Atomic Structure and The Periodic Table
1. Define the word compound.

2. Give three examples of compounds.

1. What is an isotope?

2. Why are the two elements below
isotopes? (use the numbers of subatomic
particles)

1. Where do you find the reactants in a
chemical reaction?

2. Where do you find the products in a
chemical reaction?

1. Is air an element, compound or
mixture? Why?

2. What is chromatography used to
separate?

3. What can be separated using
filtration?

4. Give an example of a mixture that
can be separated using filtration.

5. What is evaporation used to
separate?

6. Give an example of a mixture that
can be separated using
evaporation.

1. Name the three subatomic particles.

2. Which two subatomic particles are
found in the nucleus of an atom?

3. What is the mass of a proton?

4. What is the radius of an atom?

5. What is the radius of the nucleus of an
atom?

1. Where are elements found?

2. What does the relative atomic mass
of an element show?

3. What does the atomic number
show?

4. How do you calculate the amount of
neutrons?

N
14

7
N
15

7
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C1 – Atomic Structure and The Periodic Table
History of the atomDistillation

Simple distillation – separating a liquid from a 
solution.

- Liquid is heated to boiling point and evaporates
- Vapours travel up into the condenser
- Condenser has cold water around it.
- Vapours cool and condense (turn back into a liquid).

Electronic Structure
- Electrons are found on shells (orbits) orbiting the

nucleus.
- There is a maximum number of electrons allowed

on each shell:

First shell = 2 electrons
Second shell = 8 electrons
Third shell = 8 electrons.

Evaporation

Condensation
Boiling point of water

Na
23

11

11 electrons

1st shell = 2
2nd shell = 8
3rd shell = 1

Total = 11 electrons

Scientist Time Discovery

John Dalton Start of the 
19th century

Atoms were first described as solid 
spheres.

JJ Thomson 1897 Plum pudding model – atom is a ball 
of  + charge with electrons scattered

Ernest 
Rutherford

1909 Alpha scattering experiment - mass 
concentrated at the centre, only the 
nucleus is  + charged. Most  of the 

atoms is empty space.

Niels Bohr Around 1911 Electrons are in shells orbiting the 
nucleus

James 
Chadwick

Around 1940 Discovered that there are neutrons in 
the nucleus.

alpha particles are positively charged 

Fired at gold foil

W
ha

t h
ap

pe
ne

d 
?

some alpha particles are 
deflected/ repelled

most alpha particles passed straight through

C
on

cl
us

io
ns

 m
ad

e 

Rutherford’s scattering experiment

Differences to nuclear model
- Ball of positive charge (no protons)
- No nucleus
- No neutrons
- Evenly distributed mass

Rutherford tested the plum 
pudding model

Observation Conclusion

Most of the particles passed straight through Most of the atom is empty space

Some were deflected to the sides The particles had passed close by a positive charge

A very small number were repelled straight 
back

The alpha particles had approached the nucleus straight 
on. the tiny number told him that the positive charge is in a 
very small dense core 31



C1 – Atomic Structure and The Periodic Table
1. What two changes of state occur in

distillation?

2. What temperature would the
thermometer show when distilling
salt and water?

3. Why does the water vapour
condense in the condenser?

1. Where are electrons found?

2. How many electrons can be placed in
the first, second and third shells?

3. Which number on the element
shows the number of electrons?

1. Who suggested the plum pudding model?

2. State three differences between the nuclear model and the plum
pudding model.

3. What did Niels Bohr discover?

4. What did James Chadwick discover?

5. Put the particles into order of discovery:
proton     electron  neutron

1. Who conducted the scattering experiment?

2. What was fired at gold leaf during the scattering experiment?

3. Only a tiny number of the alpha particles were deflected, what did this
show about the atom?

4. Some particles went straight through, what did this show about the
atom?
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C1 – Atomic Structure and The Periodic Table
Group 1 (alkali metals)
- Similar properties as all have 1 electron in outer shell.
- All lose one electron in reactions to form 1+ ions
- Soft, grey, shiny metals
- Stored in oil as would react with oxygen in air.
- When placed in water they produce an alkali (hence alkali

metals) and hydrogen gas
E.g      Lithium + water  lithium hydroxide + hydrogen

Development of the Periodic Table

John Newlands –  Law of Octaves
- Elements ordered by atomic weight.
- Noticed a pattern with every eighth element.
- Some elements placed inappropriately – metals and
non-metals grouped together.
- Rejected by other scientists.

Dimitri Mendeleev 
- Still ordered by atomic weight
- Left gaps for undiscovered elements
- Could predict properties of undiscovered elements.
- Some elements didn’t fit pattern – switched them to keep

pattern of similar properties.

Eventually, knowledge of isotopes explained why 
elements could not be ordered by atomic weight.

The Modern Periodic Table
- Ordered by atomic (proton) number.

John Newlands’ Law of Octaves

Dimitri Mendeleev left gaps for 
undiscovered elements

Columns = groups
Group number = number of electrons in outer shell.
Elements in each group have similar properties.

Rows = periods

Period number = 
number of 
electron shells 
the atom has.

metals

1 2 3 4 5 6 7
0

1

2
3
4
5
6
7

non-metals

As you go down the group…
- Elements are more reactive because:
- More electron shells
- Outer electron = further from nucleus and more
shielded by the other shells
- The electrostatic force of attraction between
outer electron and nucleus is weaker
- Easier for outer electron to be lost

Group 7 (Halogens)
- 7 electrons in outer shell – all react similarly
- All gain one electron when they react to form 1- ions

- Form molecules (e.g. Cl2, F2)
- Non-metals.
- A more reactive halogen can replace a less reactive
halogen in a reaction (displacement)

Reactivity of Group 7 

metals

Group 0 (Noble Gases)

As you go down the group…
- Elements are less reactive because:
- More electron shells
- Outer shell is further from nucleus and is more
shielded by the other shells
- The electrostatic force of attraction between
free electron and nucleus is weaker
- Harder to attract an electron into the outer shell.

- Full outer shell –
unreactive as they don’t
need to lose or gain any
electrons

As you go down…
- Boiling point increases
- More electron shells
- Bigger atoms
- More intermolecular
forces
- More energy needed
to break forces.

Reactivity of Group 1
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C1 – Atomic Structure and The Periodic Table
1. State 2 properties of Group 1 metals.

2. Why are they known as the alkali metals?

3. Are they reactive or unreactive?

4. As you go down the group, what happens
to the reactivity of elements?

5. Explain your answer to Q4.

1. Who created the ‘Law of Octaves’?

2. How were the elements ordered in old versions of the periodic table?

3. How did Dimitri Mendeleev order his elements?

4. Why did Mendeleev leave gaps in his periodic table?

5. The knowledge of what eventually explained why elements could not be
ordered by atomic weight?

1. How are elements ordered in the modern
periodic table?

2. Groups are rows or columns?

3. What does group number show?

4. What does period number show?

1. How many electrons do the halogens have
in the outer shell?

2. What type of element are they?

3. State the trend in reactivity as you go
down group 7.

4. Explain your answer to Q4.

1. What are elements in
group 0 known as?

2. Why are these
elements unreactive?

3. What happens to
boiling point as you go
down group 0?
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Efficiency
Tells us how much of the energy is transferred usefully. 

Wasted energy always ends up in the thermal store of the 
surroundings

Specific heat capacity
The amount of energy needed to change the 
temperature of 1Kg of a substance by 1ºC
It is calculated by: 
  E = specific heat capacity x mass x temp change
  E   = SHC x m x θ

Units for SHC are J/Kg/°C
Different materials have different specific heat 
capacity values. 

This can be investigated using the equipment below: 

• Energy is supplied to the block by the immersion
heater over a fixed time period (e.g 5 mins)

• The thermometer measures the temperature of
the block at the start and the end of the
experiment

• The stopwatch measures the time
• If the power of the heater is known (e.g 50W) the

energy transferred to the block can be found using
the equation:

Energy (J) = Power (W)  x time (s)

The specific heat capacity of different materials can be 
investigated by:
• changing the metal  (independent variable)
• measuring the temperature increase (dependent

variable)
• Keeping the energy supplied, mass and insulation

the same (control variables)

Insulating the block reduces energy transferred to the 
thermal store of the environment, improving accuracy

Energy Stores
There are 8 energy stores:

Conservation of energy law:
Energy is NEVER created or destroyed

Energy is transferred  by different pathways – by heating 
or when work is done

When energy is transferred, some is often transferred to 
the environment – this is wasted or dissipated energy

Calculating energy stores

The energy stored in a raised object can be 
calculated using: 

  GPE = mass x height x gravitational field strength
GPE= mgh

The energy stored in a moving object can be 
calculated using: 

KE = ½ mass x velocity2

KE = ½ m v2

Energy stored in a stretched or compressed object 
can be calculated using :

E = ½ spring constant x extension2

E = ½ k e2

Transfers of energy: 

E.g. An object above ground has GPE.
If that object falls:
1. Decreases its GPE store
2. Increases its KE store as it falls
3. Waste energy transferred to the environment

by heating and sound

P1 Energy 
Store Stored in…

Kinetic moving objects

Gravitational 
potential

objects raised above ground

Elastic potential Stretched or compressed 
objects

Thermal All objects due to particle 
movement

Chemical Substances (foods, fuels) that 
can release energy in a 
chemical reaction

Nuclear The nucleus of atoms

Magnetic Magnets attracting or repelling

Electrostatic Separation of charges

Efficiency = 
Useful power out

Total power in

.Efficiency = Useful output energy transferred by the device
Total input energy supplied to the device 

THUD!

Gravitational 
potential energy 

decreasing 

Heating and 
sound of 
impact

Kinetic energy 
increasing 
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Efficiency

Energy Stores

Complete the table: 

1. What is the conservation of energy law?

2. In what two general ways is energy transferred?

3. What is wasted energy?

Store Stored in…

kinetic

objects raised above ground

Elastic potential

All objects due to particle 
movement

Chemical

The nucleus of atoms

Magnetic

Separation of charges

THUD!

Gravitational 
potential energy 

decreasing 

Heating and 
sound of 
impact

Kinetic energy 
increasing 

1. What is the equation to calculate efficiency?

2. Where does wasted energy end up?

1. What is the equation linking gravitational
field strength, GPE, height and mass?

2. What is the equation linking kinetic energy,
mass and velocity?

3. What quantity is found in both equations?

4. What happens to the GPE store when a
raised object falls?

5. What happens to the KE store of a raised
object when it begins to fall?

6. By which two pathways is energy
transferred to the environment when an
object falls?

1. What is the specific heat capacity of a
substance?

2. In the hypothesis ‘different metals have
different specific heat capacity values’ what is
the independent variable?

3. What does the immersion heater do?

4. What two readings are taken using the
thermometer?

5. What is a sensible time period to use for
transferring energy to the block?

6. What should be put round the block?
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Power and work done

Work done = energy transferred 

Energy transferred mechanically is calculated: 
     Work done = force x distance

   W (J) = F (N) x s (m)

Work done = 500N x 6m
       =  3000 J

Power = energy transferred per second
1 Watt = 1 Joule per second

Power = energy transferred ÷ time
P (W)   = e  (J) ÷ t (s)

Power = Energy ÷ time
    = 3000 J ÷ 5 s
    = 600W 

A more powerful appliance transfers more energy 
per second, eg: 

Reducing unwanted energy transfers

Reducing wasted energy means lower costs

Materials that conduct heat well have a high 
thermal conductivity. 

Reducing energy transfers in homes
• Double glazing
• Thick walls
• Walls made of materials with low thermal

conductivity
• Insulation – wall and loft

Reducing energy transfers in appliances: 

• Lubrication – reduces friction

• Streamlining – reduces air resistance

Energy resources
We use energy resources for electricity 
generation, transport and heating

Non-renewable – ones that are being used faster 
than they can be replaced and will run out. 

Renewable resources: 
Ones that will not run out , they are being 
replenished as they are used

Example + -

Coal, oil, 
natural gas

Reliable 
method of 
generating 
electricity

Release CO2 
which 
contributes to 
global 
warming

nuclear No CO2 
released

Produces 
radioactive 
nuclear waste

Example + -

Solar No CO2 
released

Don’t work at 
night or well on 
cloudy days

wind No CO2 
released

Doesn’t work if 
it isn’t windy

Hydro No CO2 
released

Damage to 
habitats

Geothermal No CO2 
released

Only found in 
specific places

waves No CO2 
released

Damage to 
habitats

Biofuel Carbon 
neutral

Uses crop land 
to grow new 
forests
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1. What are the units for work done?

2. What are the units for force?

3. What is the equation to calculate work done during
mechanical work?

4. What is the equation to calculate power?

5. What is the unit for power?

6. What is the unit for time in the power equation?

7. What is 1 Watt equivalent to?

8. How would you recognise a more powerful
lightbulb?

9. What is meant by a more powerful appliance?

1. Why is reducing unwanted energy transfers
from the home important?

2. What is meant by ‘high thermal conductivity’?

3. Where is most of the heat lost through in  a
house?

4. Give two ways to reduce the heat lost though
the walls of a house.

5. What does lubrication reduce?

6. What does streamlining reduce?

1. Give the three main uses for energy
resources

2. What is a non-renewable energy resource?

3. Give 2 examples of non-renewable energy
resources

4. Give two disadvantages of using coal and oil

5. Give one advantage to using nuclear
resources to generate electricity.

6. What is a renewable energy resource?

7. Give 4 examples of renewable resources

8. Give 2 advantages of using renewable
resources to generate electricity

9. Give two disadvantages of using renewable
resources to generate electricity
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State Pattern Energy and 
movement

Forces between 
particles

Solid Ordered and 
all touching 

Vibrate around fixed 
positions

Strong forces 
between particles

Liquid Random and 
touching

Move around 
randomly

Weaker than in a 
solid

Gas Random and 
far apart

Move around 
randomly

Weak forces of 
attraction

Particle model of matter 
Models + -
Particle diagrams Easy to see/draw 

arrangement 
• Can’t see the forces

between particles
• Particles look like flat

circles rather than 3D
spheres

• Movement isn’t shown

Kinetic models 
(eg marbles or 
animations)

Easy to see particle 
arrangement 

Can see the movement 
of particles

Can’t see forces between 
particles

Density 
Density is mass per cm3

It can be calculated using: 
Density = mass ÷ volume

   ρ      =      m   ÷      V

Required practical – measuring the density of different 
materials. 

For regular solids  :   
Mass measured by top pan balance
Volume measured by measuring length x breadth x height

For irregular solids:
Mass measured by top pan balance
Volume measured by displacement of water 
This means putting the object into water and measuring 
the volume of water ‘pushed out’ 

Required practical continued : Density  of liquids

1. Find the mass of an empty measuring cylinder
using a top pan balance.

2. Pour a known volume (100ml) of liquid into the
measuring cylinder.

3. Use the meniscus to measure the volume of the
liquid accurately. This is the volume. 

4. Now measure the mass of the measuring
cylinder + the liquid combined.

5. Subtract the mass of the empty measuring
cylinder and this is the mass of the liquid.

Density = mass ÷ volume.

Measure the volume of small objects by 
putting them into a measuring cylinder 
with 100cm3 water in

Measure the volume of larger objects by 
putting them into a full eureka can and 
catching and measuring the water that 
is displaced

Zero error Read the meniscus!
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Particle model 
1. Describe the arrangement of the particles in a solid, a liquid and a gas

2. Describe the movement of the particles in a solid, a liquid and a gas

3. In which state of matter are the forces between the particles the weakest?

4. In which state of matter are the forces between the particles the strongest?

5. Give one advantage of using particle diagrams to show the different states of matter

6. Give three disadvantages of using particle diagrams to show the different states of matter

7. Give two advantages of using kinetic models to show the different states of matter

8. Give one disadvantages of using kinetic models to show the different states of matter

Density

1. Give the formula that links density, mass and volume?

2. Give a unit for density

3. Which piece of equipment is used to measure mass of an object?

4. What type of error is it if a balance reads 0.03g when nothing is resting on it?

5. What term is used to describe when water is pushed out of the way by a solid object?

6. Name two pieces of equipment that could be used to measure the volume of an irregular object

7. What three measurements do you need to calculate the volume of a regular object?
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Gas pressure
The particles in a gas are in constant random motion
They collide with the walls of their container 
This exerts a force on the container.  

The more energy the particles have, the higher the 
temperature. 
An increase in temperature of a gas causes the particles 
to move further apart. 
If this is not possible, because of the container, then 
there is an increase in pressure.

Heating and cooling
When the internal energy of a substance changes, then 
either : 

• The temperature of the substance  changes
• The state of the substance changes

This can be seen by plotting the temperature change 
during heating or cooling. 
Heating a solid would give us a graph that looks like this:

When the line is flat: 
• The temperature stays the same.
• This is when a change of state is happening – for

example melting.
• The energy transferred is not increasing the mean

particle speed – it is increasing the potential energy of
the particles.

When the line is increasing (heating) or decreasing 
(cooling)
• The temperature is increasing / decreasing
• The kinetic energy store is increasing /decreasing
• Average particle speed is increasing /decreasing

Internal energy
The temperature of any substance is related to the 
average speed of its particles. 

The internal energy of a system is the total kinetic 
energy and the potential energy of the particles 

The particles in a system vibrate or move around 
because they have energy in their kinetic energy stores 

The faster a particle moves, the greater its kinetic 
energy store

The particles also have energy in their potential energy 
stores due to their position.

As particles move further apart, their potential energy 
stores increase

Specific latent heat

Specific latent heat is the amount of energy 

needed to change 1kg of a substance from one 

state to another without changing the 

temperature. 

Specific latent heat will be different for different 

materials.

• Energy needed to change 1kg of Solid 
liquid - specific latent heat of fusion

• Energy needed to change 1kg of Liquid 
gas - specific latent heat of vaporisation

The amount of energy needed to change 1Kg of a 
material is found by the equation: 

Energy = mass (kg) x specific latent heat (L)
   E      = m L 

Specific heat capacity

This is the among of energy needed to change the 
temperature of 1Kg of a substance by 1ºC
It is calculated by: 
  E = specific heat capacity x mass x temp change
  E   = SHC x m x θ 44



Heating and cooling

1. What two things can happen to a
substance when the internal
energy changes?

2. Label the graph below using the
words given:

liquid, gas, solid, condensing,
 freezing 

3. What is happening to temperature
when the line is flat on a heating or
cooling curve?

4. What is happening to the substance
when the line is flat?

Internal energy
1. What two stores of energy make

up internal energy?

2. Which energy store is linked with
particle movement?

3. Which energy store increases if
the particles in a substance move
further apart?

4. What happens to the temperature
when the kinetic store of the
particles increases?

Gas pressure
1. What causes gas pressure?

2. What happens to the temperature
of a gas if the kinetic energy store
of the particles increases?

3. What happens to the space
between particles in a gas as it
heats up?

4. If the volume of the gas is kept
constant, what happens to the
pressure?

Specific latent heat

1. What is specific latent heat?

2. What is the term given to the
amount of energy needed to
change 1kg of a liquid into a solid?

3. What is the specific latent heat of
vaporisation?

4. Label the changes of state below
a.
b. 
c. 
d. 

5. Draw the particle diagrams in the
boxes

a b

cd
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