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Religion, ethics and philosophy



HOW TO USE THIS BOOKLET 

In this booklet you will find a menu of tasks related to the subjects and topics that you study. There 
are opportunities for you to revise material you have previously studied, practice skills that you 

have learned in class and sometimes learn something new. 

As a minimum you will a pen and some paper to complete these tasks.   If you need these, please 
collect from the reception desk at the academy. For some of the mind-mapping tasks you might 

wish to use coloured pens or pencils but they are not essential.  Some tasks may ask you to 
create packs of flashcards.  You can use any kind of paper or card for this but don’t worry if you 

don’t have enough, just choose another task. 

While you are not in school you should follow your normal school timetable and complete an 
hour of work for each hour you would normally be studying that subject.  You may find that, 

without the support of your teacher you complete tasks more slowly than you would do in a lesson. 

If you get really stuck on something, move on to the next task and/or seek help from the internet or 
by e-mailing your teacher if possible. 
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ENGLISH LITERATURE AND LANGUAGE 

Work your way through the tasks on the following pages.  If you get really stuck on one, try a 
different question and/or contact your teacher for advice. 
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For your English work you will be studying ‘Romeo and Juliet’. Read 
through the summaries of each scene and then complete the activities.  

The Prologue  

Two households, both alike in dignity 
(In fair Verona, where we lay our scene), 
From ancient grudge break to new mutiny, 
Where civil blood makes civil hands unclean. 
From forth the fatal loins of these two foes 
A pair of star-crossed lovers take their life, 
Whose misadventured piteous overthrows 
Doth with their death bury their parents' strife. 
The fearful passage of their death-marked love 
And the continuance of their parents' rage, 
Which, but their children’s end, naught could remove, 
Is now the two hours' traffic of our stage— 
The which, if you with patient ears attend, 
What here shall miss, our toil shall strive to mend. 

What does the prologue reveal to the audience? 

____________________________________________________________
____________________________________________________________
____________________________________________________________ 

What is the purpose of the prologue? 

____________________________________________________________
____________________________________________________________
____________________________________________________________ 

 

 

 

 

 

 



Romeo and Juliet Act 1 

Act 1, Scene 1 – summary:  

Sampson and Gregory, two servants of the house of Capulet, stroll through 
the streets of Verona. With bawdy banter, Sampson vents his hatred of the 
house of Montague. The two exchange punning remarks about physically 
conquering Montague men and sexually conquering Montague women. 
Gregory sees two Montague servants approaching, and discusses with 
Sampson the best way to provoke them into a fight without breaking the 
law. Sampson bites his thumb at the Montagues—a highly insulting 
gesture. A verbal confrontation quickly escalates into a fight. Benvolio, a 
kinsman to Montague, enters and draws his sword in an attempt to stop the 
confrontation. Tybalt, a kinsman to Capulet, sees Benvolio’s drawn sword 
and draws his own. Benvolio explains that he is merely trying to keep the 
peace, but Tybalt professes a hatred for peace as strong as his hatred for 
Montagues, and attacks. The brawl spreads. A group of citizens bearing 
clubs attempts to restore the peace by beating down the combatants. 
Montague and Capulet enter, and only their wives prevent them from 
attacking one another. Prince Escalus arrives and commands the fighting 
stop on penalty of torture. The Capulets and Montagues throw down their 
weapons. The Prince declares the violence between the two families has 
gone on for too long, and proclaims a death sentence upon anyone who 
disturbs the civil peace again. He says that he will speak to Capulet and 
Montague more directly on this matter; Capulet exits with him, the brawlers 
disperse, and Benvolio is left alone with his uncle and aunt, Montague and 
Lady Montague. 

Benvolio describes to Montague how the brawl started. Lady Montague 
asks whether Benvolio has seen her son, Romeo. Benvolio replies that he 
earlier saw Romeo pacing through a grove of sycamores outside the city; 
since Romeo seemed troubled, Benvolio did not speak to him. Concerned 
about their son, the Montagues tell Benvolio that Romeo has often been 
seen melancholy, walking alone among the sycamores. They add that they 

http://www.sparknotes.com/shakespeare/romeojuliet/character/romeo/


have tried to discover what troubles him, but have had no success. 
Benvolio sees Romeo approaching, and promises to find out the reason for 
his melancholy. The Montagues quickly depart. 
Benvolio approaches his cousin. With a touch of sadness, Romeo tells 
Benvolio that he is in love with Rosaline, but that she does not return his 
feelings and has in fact sworn to live a life of chastity. Benvolio counsels 
Romeo to forget her by gazing on other beauties, but Romeo contends that 
the woman he loves is the most beautiful of all. Romeo departs, assuring 
Benvolio that he cannot teach him to forget his love. Benvolio resolves to 
do just that. 

Tasks 

List 5 key events from this scene:  

   

   

   

   

   

Why has Shakespeare opened the play with a brawl between the Montagues 

and the Capulets? What is revealed to the audience? 

________________________________________________________________

________________________________________________________________

________________________________________________________________ 

 

 



How does this opening establish the main themes of the play? 

________________________________________________________________

________________________________________________________________

________________________________________________________________ 

Sampson and Gregory joke about what they will do to the Montagues: “'Tis 

true, and therefore women, being the weaker vessels, are ever thrust to the 

wall. Therefore I will push Montague’s men from the wall, and thrust his maids 

to the wall.”  

How does this help to establish the theme of masculine honour? 

________________________________________________________________

________________________________________________________________

________________________________________________________________ 

Tybalt joins the fight and says to Benvolio, “What, drawn, and talk of peace? I 

hate the word/ As I hate hell, all Montagues, and thee.”  

How is Tybalt presented in this scene? 

________________________________________________________________

________________________________________________________________

________________________________________________________________ 

 

 

 

 

 



The audience first meets a lovesick Romeo, but it may be a shock to the 

audience that he is in love with Rosaline.  

“Alas, that Love, whose view is muffled still,  

Should without eyes see pathways to his will! 
Where shall we dine? O me! What fray was here? 
Yet tell me not, for I have heard it all. 
Here’s much to do with hate, but more with love. 
Why then, O brawling love, O loving hate,  
O anything of nothing first create! 
O heavy lightness, serious vanity, 
Misshapen chaos of well-seeming forms! 
Feather of lead, bright smoke, cold fire, sick health, 
Still-waking sleep, that is not what it is!  
This love feel I, that feel no love in this. 
Dost thou not laugh?” 

Highlight all the oxymorons in Romeo’s monologue.  

Why has Shakespeare used so many oxymorons? What does it reveal to the 

audience about Romeo? 

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________ 

 

 

 

 



Act 1, Scene 2 – Summary  

On another street of Verona, Capulet walks with Paris, a noble kinsman of 
the Prince. The two discuss Paris’s desire to marry Capulet’s 
daughter, Juliet. Capulet is overjoyed, but also states that Juliet—not yet 
fourteen—is too young to get married. He asks Paris to wait two years. He 
assures Paris that he favours him as a suitor, and invites Paris to the 
traditional masquerade feast he is holding that very night so that Paris 
might begin to woo Juliet and win her heart. Capulet dispatches a servant, 
Peter, to invite a list of people to the feast. As Capulet and Paris walk 
away, Peter laments that he cannot read and will therefore have difficulty 
accomplishing his task. 
Romeo and Benvolio happen by, still arguing about whether Romeo will be 
able to forget his love. Peter asks Romeo to read the list to him; Rosaline’s 
name is one of those on the list. Before departing, Peter invites Romeo and 
Benvolio to the party—assuming, he says, that they are not Montagues. 
Benvolio tells Romeo that the feast will be the perfect opportunity to 
compare Rosaline with the other beautiful women of Verona. Romeo 
agrees to go with him, but only because Rosaline herself will be there. 
 

Tasks 

List 3 key events from this scene:  

   

   

   

 

http://www.sparknotes.com/shakespeare/romeojuliet/character/juliet/
http://www.sparknotes.com/shakespeare/romeojuliet/character/romeo/


When Lord Capulet is considering marrying Juliet to Paris he comments, 
“My will to her consent is but a part” What does this show the audience 
about Lord Capulet and his relationship with his daughter? 

____________________________________________________________
____________________________________________________________
____________________________________________________________ 

What is the significance of Romeo meeting Peter? What role does fate 
play? 

____________________________________________________________
____________________________________________________________
____________________________________________________________
__________________________________________________________ 

 

 

 

 

 

 

 

 

 

 

 



Act 1, Scene 3 – Summary:  

In Capulet’s house, just before the feast is to begin, Lady Capulet calls to 
the Nurse, needing help to find her daughter. Juliet enters, and Lady 
Capulet dismisses the Nurse so that she might speak with her daughter 
alone. She immediately changes her mind, however, and asks the Nurse to 
remain and add her counsel. Before Lady Capulet can begin to speak, the 
Nurse launches into a long story about how, as a child, an 
uncomprehending Juliet became an innocent accomplice to a sexual joke. 
Lady Capulet tries unsuccessfully to stop the wildly amused Nurse. An 
embarrassed Juliet forcefully commands that the Nurse stop. 
Lady Capulet asks Juliet what she thinks about getting married. Juliet 
replies that she has not given it any thought. Lady Capulet observes that 
she gave birth to Juliet when she was almost Juliet’s current age. She 
excitedly continues that Juliet must begin to think about marriage because 
the “valiant Paris” has expressed an interest in her (1.3.76). Juliet dutifully 
replies that she will look upon Paris at the feast to see if she might love 
him. A servingman enters to announce the beginning of the feast. 

Tasks 

List 3 key events from this scene:  

   

   

  

When Lady Capulet asks Juliet to think about marriage, she says:  

“I’ll look to like, looking liking move; / But no more deep will I endart mine 
eye / Than your consent gives strength to make it fly” 

http://www.sparknotes.com/shakespeare/romeojuliet/character/juliet/


What does this reveal to the audience about the position of women and 
parental influence in the 1500s? 

____________________________________________________________
____________________________________________________________
____________________________________________________________ 

How is the relationship between Juliet and Lady Capulet presented in this 
scene? 

____________________________________________________________
____________________________________________________________
____________________________________________________________
____________________________________________________________ 

 

 

 

 

 

 

 

 

 

 

 



Act 1, Scene 4 – Summary:  

Romeo, Benvolio, and their friend Mercutio, all wearing masks, have 
gathered with a group of mask-wearing guests on their way to the Capulets’ 
feast. Still melancholy, Romeo wonders how they will get into the Capulets’ 
feast, since they are Montagues. When that concern is brushed aside, he 
states that he will not dance at the feast. Mercutio begins to gently mock 
Romeo, transforming all of Romeo’s statements about love into blatantly 
sexual metaphors. Romeo refuses to engage in this banter, explaining that 
in a dream he learned that going to the feast was a bad idea. Mercutio 
responds with a long speech about Queen Mab of the fairies, who visits 
people’s dreams. The speech begins as a flight of fancy, but Mercutio 
becomes almost entranced by it, and a bitter, fervent strain creeps in. 
Romeo steps in to stop the speech and calm Mercutio down. Mercutio 
admits that he has been talking of nothing, noting that dreams are but “the 
children of an idle brain” (1.4.97). 
Benvolio refocuses their attention on actually getting to the feast. Romeo 
voices one last concern: he has a feeling that the night’s activities will set in 
motion the action of fate, resulting in untimely death. But, putting himself in 
the hands of “he who hath the steerage of my course,” Romeo’s spirits rise, 
and he continues with his friends toward the feast (1.4.112). 

Tasks 

List 3 key events from this scene:  

   

   

  

 

 

http://www.sparknotes.com/shakespeare/romeojuliet/character/romeo/
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How has foreshadowing been used in this scene? 

____________________________________________________________
____________________________________________________________
____________________________________________________________
__ 

 “O, then I see Queen Mab has been with you. . . . 
She is the fairies’ midwife. . . .” 

Queen Mab, who brings dreams to sleeping people, seems to be loosely 
based on figures in the pagan Celtic mythology that predated Christianity’s 
arrival in England. Yet the name holds a deeper meaning. The words 
“quean” and “mab” were references to whores in Elizabethan England. In 
Queen Mab, then, Mercutio creates a sort of conceptual pun: he alludes to 
a mythological tradition peopled with fairies and attaches it to a reference to 
prostitutes.  

What could this reveal to the audience about Mercutio’s character? 

____________________________________________________________
____________________________________________________________
____________________________________________________________
____________________________________________________________ 

 

 

 

 

 

 



Act 1, Scene 5 – Summary;  

In the great hall of the Capulets, all is a-bustle. The servants work 
feverishly to make sure all runs smoothly, and set aside some food to make 
sure they have some enjoyment of the feast as well. Capulet makes his 
rounds through groups of guests, joking with them and encouraging all to 
dance. 

From across the room, Romeo sees Juliet, and asks a servingman who she 
is. The servingman does not know. Romeo is transfixed; Rosaline vanishes 
from his mind and he declares that he has never been in love until this 
moment. Moving through the crowd, Tybalt hears and recognizes Romeo’s 
voice. Realizing that there is a Montague present, Tybalt sends a servant to 
fetch his rapier. Capulet overhears Tybalt and reprimands him, telling him 
that Romeo is well regarded in Verona, and that he will not have the youth 
harmed at his feast. Tybalt protests, but Capulet scolds him until he agrees 
to keep the peace. As Capulet moves on, Tybalt vows that he will not let 
this indignity pass. 
Meanwhile, Romeo has approached Juliet and touched her hand. In a 
dialogue laced with religious metaphors that figure Juliet as a saint and 
Romeo as a pilgrim who wishes to erase his sin, he tries to convince her to 
kiss him, since it is only through her kiss that he might be absolved. Juliet 
agrees to remain still as Romeo kisses her. Thus, in the terms of their 
conversation, she takes his sin from him. Juliet then makes the logical leap 
that if she has taken Romeo’s sin from him, his sin must now reside in her 
lips, and so they must kiss again. 

Just as their second kiss ends, the Nurse arrives and tells Juliet that her 
mother wants to speak with her. Romeo asks the Nurse who Juliet’s mother 
is. The Nurse replies that Lady Capulet is her mother. Romeo is 
devastated. As the crowd begins to disperse, Benvolio shows up and leads 
Romeo from the feast. Juliet is just as struck with the mysterious man she 
has kissed as Romeo is with her. She comments to herself that if he is 
already married, she feels she will die (1.5.131). In order to find out 

http://www.sparknotes.com/shakespeare/romeojuliet/character/romeo/
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Romeo’s identity without raising any suspicions, she asks the Nurse to 
identify a series of young men. The Nurse goes off and returns with the 
news that the man’s name is Romeo, and that he is a Montague. 
Overcome with anguish that she loves a Montague, Juliet follows her nurse 
from the hall. 

Tasks 

List 5 key events from this scene:  

   

   

   

   

   

Romeo’s monologue when he first sees Juliet:  

Oh, she doth teach the torches to burn bright! 
It seems she hangs upon the cheek of night 
Like a rich jewel in an Ethiope’s ear, 
Beauty too rich for use, for earth too dear. 
So shows a snowy dove trooping with crows 
As yonder lady o'er her fellows shows. 
The measure done, I’ll watch her place of stand, 
And, touching hers, make blessèd my rude hand. 
Did my heart love till now? Forswear it, sight! 
For I ne'er saw true beauty till this night. 

Highlight and annotate the language devices used. What does this monologue 

reveal to the audience about Romeo? 

________________________________________________________________

________________________________________________________________

________________________________________________________________

_______________________________________________________________ 



The first conversation between Romeo and Juliet is an extended Christian 
metaphor. Romeo declares he is a ‘Pigrim’ while Juliet is a ‘Saint’  

“This holy shrine, the gentle fine is this: 
My lips, two blushing pilgrims, ready stand” 

What is the significance of this religious imagery? 

____________________________________________________________
____________________________________________________________
____________________________________________________________
_____________________________________________________ 

Romeo and Juliet’s first conversation is a shared sonnet. A sonnet is a 
perfect, idealized poetic form often used to write about love. Why has 
Shakespeare used a sonnet here? 

____________________________________________________________
____________________________________________________________
____________________________________________________________
____________________________________________________________
___ 

When Tybalt hears Romeo’s voice he immediately asks for his ‘rapier’. 
What does this reveal to the audience about Tybalt? How could this link to 
ideas of masculinity? 

____________________________________________________________
____________________________________________________________
____________________________________________________________
_______________________ 

 

 



Romeo and Juliet Act 2 

Act 2, Scene 2 – Summary:  
 
Having left the feast, Romeo decides that he cannot go home. He must 
instead try to find Juliet. He climbs a wall bordering the Capulet property 
and leaps down into the Capulet orchard. Juliet suddenly appears at a 
window above the spot where Romeo is standing. Romeo compares her to 
the morning sun, far more beautiful than the moon it banishes. He nearly 
speaks to her, but thinks better of it. Juliet, musing to herself and unaware 
that Romeo is in her garden, asks why Romeo must be Romeo—a 
Montague, and therefore an enemy to her family. She says that if he would 
refuse his Montague name, she would give herself to him; or if he would 
simply swear that he loved her, she would refuse her Capulet name. 
Romeo responds to her plea, surprising Juliet, since she thought she was 
alone. She wonders how he found her and he tells her that love led him to 
her. Juliet worries that Romeo will be murdered if he is found in the garden, 
but Romeo refuses to budge, claiming that Juliet’s love would make him 
immune to his enemies. Juliet admits she feels as strongly about Romeo as 
he professes he loves her, but she worries that perhaps Romeo will prove 
inconstant or false, or will think Juliet too easily won. Romeo begins to 
swear to her, but she stops him, concerned that everything is happening 
too quickly. He reassures her, and the two confess their love again. The 
Nurse calls for Juliet, and Juliet goes inside for a moment. When she 
reappears, she tells Romeo that she will send someone to him the next day 
to see if his love is honorable and if he intends to wed her. The Nurse calls 
again, and again Juliet withdraws. She appears at the window once more 
to set a time when her messenger should call on him: they settle on nine in 
the morning. They exult in their love for another moment before saying 
good night. Juliet goes back inside her chamber, and Romeo departs in 
search of a monk to aid him in his cause. 

 



Tasks 

List 5 key events from this scene:  

   

   

   

   

   

’Tis but thy name that is my enemy. 
Thou art thyself, though not a Montague. 
What’s Montague? It is nor hand, nor foot, 
Nor arm, nor face, nor any other part 
Belonging to a man. O, be some other name! 
What’s in a name? That which we call a rose  
By any other word would smell as sweet. 
(2.1.80–86) 

What does Juliet’s monologue reveal to the audience? 

____________________________________________________________
____________________________________________________________
____________________________________________________________
____________________________________________________________ 

“But, soft! what light through yonder window breaks? 
It is the east, and Juliet is the sun. 
Arise, fair sun, and kill the envious moon, 
Who is already sick and pale with grief,” 



Why does Romeo refer to Juliet as the ‘sun’? What does this suggest about 
his feelings? 

____________________________________________________________
____________________________________________________________
____________________________________________________________ 

Act 2, Scene 3 – Summary:  

In the early morning, Friar Lawrence enters, holding a basket. He fills the 
basket with various weeds, herbs, and flowers. While musing on the 
beneficence of the Earth, he demonstrates a deep knowledge of the 
properties of the plants he collects. Romeo enters and Friar Lawrence 
guesses that Romeo has not slept the night before. The friar fears that 
Romeo may have slept in sin with Rosaline. Romeo assures him that did 
not happen, and describes his new love for Juliet, his intent to marry her, 
and his desire that the friar consent to marry them that very day. Friar 
Lawrence is shocked at this sudden shift from Rosaline to Juliet. He 
comments on the fickleness of young love, Romeo’s in particular. Romeo 
defends himself, noting that Juliet returns his love while Rosaline did not. In 
response, the friar comments that Rosaline could see that Romeo’s love for 
her “did read by rote, that could not spell.” Remaining skeptical at Romeo’s 
sudden change of heart, Friar Lawrence nonetheless agrees to marry the 
couple. He expresses the hope that the marriage of Romeo and Juliet 
might end the feud ravaging the Montagues and Capulets. 

Tasks 

List 3 key events from this scene:  

   

   

  

http://www.sparknotes.com/shakespeare/romeojuliet/character/friar-lawrence/
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In this scene we are introduced to Friar Lawrence as he meditates on the 
duality of good and evil that exists in all things. 

Within the infant rind of this small flower 
Poison hath residence and medicine power. 
For this, being smelt, with that part cheers each part; 

What does this reveal to the audience about Friar Lawrence and his 
significance in the play? 

____________________________________________________________
____________________________________________________________
____________________________________________________________
____ 

Act 2, Scene 4 – Summary:  

Later that morning, just before nine, Mercutio and Benvolio wonder what 
happened to Romeo the previous night. Benvolio has learned from a 
Montague servant that Romeo did not return home; Mercutio spouts some 
unkind words about Rosaline. Benvolio also relates that Tybalt has sent a 
letter to Romeo challenging him to a duel. Mercutio responds that Romeo is 
already dead, struck by Cupid’s arrow; he wonders aloud whether Romeo 
is man enough to defeat Tybalt. Romeo arrives. Mercutio immediately 
begins to ridicule him, claiming that Romeo has been made weak by love. 
As a way of mocking what he believes is Romeo’s overwrought love for 
Rosaline, Mercutio takes the part of Romeo and compares Rosaline to all 
the most famous beauties of antiquity, finding Rosaline far superior. Then 
Mercutio accuses Romeo of abandoning his friends the previous night. 
Romeo does not deny the charge, but claims his need was great, and so 
the offense is forgivable. From this proceeds intricate, witty, and wildly 
sexual verbal jousting. 
The Nurse enters, trailed by the servant, Peter. The Nurse asks if any of 
the three young men know Romeo, and Romeo identifies himself. Mercutio 
teases the Nurse, insinuating that she is a harlot, thus infuriating her. 
Benvolio and Mercutio take their leave to have dinner at Montague’s house, 

http://www.sparknotes.com/shakespeare/romeojuliet/character/mercutio/


and Romeo says he will follow shortly. The Nurse warns Romeo that he 
had better not attempt to “deal double” with Juliet, and Romeo assures her 
he is not. He asks the Nurse to tell Juliet to find some way to attend 
confession at Friar Lawrence’s cell that afternoon; there they will be 
married. The Nurse agrees to deliver the message. The Nurse also agrees 
to set up a cloth ladder so that Romeo might ascend to Juliet’s room on 
their wedding night. 

Tasks 

List 3 key events from this scene:  

   

   

  

What is the purpose of this scene? How does it develop the plot? 

____________________________________________________________
____________________________________________________________
____________________________________________________________
_______________ 

Act 2, Scene 5 – Summary:  

In the Capulet orchard, Juliet impatiently waits for her nurse, whom she 
sent to meet Romeo three hours earlier. At last the Nurse returns, and 
Juliet anxiously presses her for news. The Nurse claims to be too tired, 
sore, and out of breath to tell Juliet what has happened. Juliet grows 
frantic, and eventually the Nurse gives in and tells her that Romeo is 
waiting at Friar Lawrence’s cell to marry her. The Nurse departs to wait in 
the ally for Romeo’s servant, who is to bring a ladder for Romeo to use to 
climb up to Juliet’s chamber that night to consummate their marriage. 

http://www.sparknotes.com/shakespeare/romeojuliet/character/juliet/
http://www.sparknotes.com/shakespeare/romeojuliet/character/romeo/
http://www.sparknotes.com/shakespeare/romeojuliet/character/friar-lawrence/


Tasks 

List 3 key events from this scene:  

   

   

  

Act 2, Scene 6 – Summary:  

Romeo and Friar Lawrence wait for Juliet to arrive at the cell. An ecstatic 
Romeo brashly states that he does not care what misfortune might come, 
as it will pale in comparison to the joy he feels right now. Friar Lawrence 
counsels Romeo to love moderately and not with too much intensity, 
saying, “these violent delights have violent ends” (2.5.9). Juliet enters and 
Romeo asks her to speak poetically of her love. Juliet responds that those 
who can so easily describe their “worth” are beggars, her love is far too 
great to be so easily described. The lovers exit with Friar Lawrence and are 
wed. 

Tasks 

List 3 key events from this scene:  

   

   

  

How has Shakespeare used foreshadowing in this scene? 

____________________________________________________________
____________________________________________________________



____________________________________________________________
____________________________________________________________ 

 

Romeo and Juliet Act 3  

Act 3, Scene 1 – Summary:  

As they walk in the street under the boiling sun, Benvolio suggests 

to Mercutio that they go indoors, fearing that a brawl will be unavoidable 

should they encounter Capulet men. Mercutio replies that Benvolio has as 

quick a temper as any man in Italy, and should not criticize others for their 

short fuses. Tybalt enters with a group of friends. He approaches Benvolio and 

Mercutio and asks to speak with one of them. Annoyed, Mercutio begins to 

taunt and provoke him. Romeo enters. Tybalt turns his attention from 

Mercutio to Romeo, and calls Romeo a ‘villain’. Romeo, now secretly married 

to Juliet and therefore Tybalt’s cousin in law, refuses to be angered by Tybalt’s 

verbal attack. Tybalt commands Romeo to draw his sword. Romeo protests 

that he has good reason to love Tybalt, and does not wish to fight him.  

Mercutio and Tybalt begin to fight. Romeo, attempting to restore peace, 

throws himself between them. Tybalt stabs Mercutio under Romeo’s arm, and 

as Mercutio falls, Tybalt and his men hurry away. Mercutio dies, cursing both 

the Montagues and the Capulets: “A plague o’ both your houses” (3.1.87). 

Enraged, Romeo declares that his love for Juliet has made him effeminate 

(female) and that he should have fought Tybalt in Mercutio’s place. When 

Tybalt, still angry, storms back onto the scene, Romeo draws his sword. They 

fight, and Romeo kills Tybalt. Benvolio urges Romeo to run; a group of citizens 

outraged at the recurring street fights is approaching. Romeo, shocked at what 

has happened, cries “O, I am fortune’s fool!” and flees (3.1.131). 

The Prince enters, accompanied by many citizens, and the Montagues and 

Capulets. Benvolio tells the Prince the story of the brawl, emphasizing Romeo’s 

attempt to keep the peace, but Lady Capulet, Tybalt’s aunt, cries that Benvolio 

is lying to protect the Montagues. She demands Romeo’s life. Prince Escalus 

http://www.sparknotes.com/shakespeare/romeojuliet/character/mercutio/
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chooses instead to exile Romeo from Verona. He declares that should Romeo 

be found within the city, he will be killed. 

Tasks 

List 5 key events from this scene:  

   

   

   

   

   

What does this quote show about Tybalt? 

“Romeo, the love I bear thee can afford 
No better term than this: thou art a villain.” 
 
________________________________________________________________
________________________________________________________________
________________________________________________________________
________ 
 
How does this compare to Tybalt earlier in the play? 

When he hears Romeo at the Capulet party: “To strike him dead I hold it not a 

sin.” 

(1.5.61-67) 

__________________________________________________________ 

 

 



Elizabethan society generally believed that a man too much in love lost his 

manliness. What would an Elizabethan society feel about Romeo? 

________________________________________________________________

________________________________________________________________

____________________________________________________ 

Why is this scene structurally significant in the play (think about what has 

happened just before and the consequences of Romeo’s actions). 

________________________________________________________________

________________________________________________________________

________________________________________________________________

________ 

 

Act 3, Scene 2 – Summary:  

In Capulet’s house, Juliet longs for night to fall so that Romeo will come to her 

“untalked of and unseen” (3.2.7). Suddenly the Nurse rushes in with news of 

the fight between Romeo and Tybalt. But the Nurse is so distraught, she 

stumbles over the words, making it sound as if Romeo is dead. Juliet assumes 

Romeo has killed himself, and she resigns to die herself. The Nurse then begins 

to moan about Tybalt’s death, and Juliet briefly fears that both Romeo and 

Tybalt are dead. When the story is at last straight and Juliet understands that 

Romeo has killed Tybalt and been sentenced to exile, she curses nature that it 

should put “the spirit of a fiend” in Romeo’s “sweet flesh” (3.2.81–82). The 

Nurse echoes Juliet and curses Romeo’s name, but Juliet denounces her for 

criticizing her husband, and adds that she regrets faulting him herself. Juliet 

claims that Romeo’s banishment is worse than ten thousand slain Tybalts. She 

cries that she will die without a wedding night, a maiden-widow. The Nurse 

assures her, however, that she knows where Romeo is hiding, and will see to it 

that Romeo comes to her for their wedding night. Juliet gives the Nurse a ring 

to give to Romeo as a token of her love. 

 

 

http://www.sparknotes.com/shakespeare/romeojuliet/character/juliet/
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Task 

List 5 key events from this scene:  

   

   

   

   

   

What is Juliet trying to say here: 

“O, I have bought the mansion of a love, 

But not possess'd it, and, though I am sold, 

Not yet enjoy'd: so tedious is this day 

As is the night before some festival 

To an impatient child that hath new robes 

And may not wear them.” 

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

____________________________________________ 

 

 

 

 



Act 3, Scene 3 – Summary:  

In Friar Lawrence’s cell, Romeo is overcome with grief, and wonders what 

sentence the Prince has decreed. Friar Lawrence tells him he is lucky: the 

Prince has only banished him. Romeo claims that banishment is a penalty far 

worse than death, since he will have to live, but without Juliet. The friar tries to 

counsel Romeo but the youth is so unhappy that he will have none of it. 

Romeo falls to the floor. The Nurse arrives, and Romeo desperately asks her 

for news of Juliet. He assumes that Juliet now thinks of him as a murderer and 

threatens to stab himself. Friar Lawrence stops him and scolds him for being 

unmanly. He explains that Romeo has much to be grateful for: he and Juliet are 

both alive, and after matters have calmed down, Prince Escalus might change 

his mind. The friar sets forth a plan: Romeo will visit Juliet that night, but make 

sure to leave her chamber, and Verona, before the morning. He will then 

reside in Mantua until news of their marriage can be spread. The Nurse hands 

Romeo the ring from Juliet, and this physical symbol of their love revives his 

spirits. The Nurse departs, and Romeo bids Friar Lawrence farewell. He must 

prepare to visit Juliet and then flee to Mantua. 

Task 

List 5 key events from this scene:  

   

   

   

   

   

 

 

http://www.sparknotes.com/shakespeare/romeojuliet/character/friar-lawrence/


How is this scene similar to the previous scene? What are the similarities 

between Romeo and Juliet’s reactions? 

________________________________________________________________

________________________________________________________________

________________________________________________________________

________ 

In scenes 2 and 3, how do Romeo and Juliet’s reactions foreshadow what may 

happen later in the play? 

________________________________________________________________

________________________________________________________________

________________________________________________________________ 

 

Act 3, Scene 4 – Summary:  

Capulet, Lady Capulet, and Paris walk together. Capulet says that because of 

the terrible recent events, he has had no time to ask his daughter about her 

feelings for Paris. Lady Capulet states that she will know her daughter’s 

thoughts by the morning. Paris is about to leave when Capulet calls him back 

and makes what he calls “a desperate tender of my child’s love” (3.4.12–13). 

Capulet says he thinks his daughter will listen to him, then corrects himself and 

states that he is sure Juliet will abide by his decision. He promises Paris that 

the wedding will be held on Wednesday, then stops suddenly and asks what 

day it is. Paris responds that it is Monday; Capulet decides that Wednesday is 

too soon, and that the wedding should instead be held on Thursday. 

 

 

 

 

 



Task 

List 5 key events from this scene:  

   

   

   

   

   

How does Lord Capulet’s decision to have Juliet married reflect ideas about the 

Patriarchy in Shakespearean times? 

________________________________________________________________

________________________________________________________________

____________________________________________________ 

 

How would a modern audience react differently to a Shakespearean audience?  

________________________________________________________________

________________________________________________________________

________________________________________________________________

_______________________________________________________________ 

Act 3, Scene 5 – Summary:  

Just before dawn, Romeo prepares to lower himself from Juliet’s window to 

begin his exile. Juliet tries to convince Romeo that the birdcalls they hear are 

from the nightingale, a night bird, rather than from the lark, a morning bird. 

Romeo cannot entertain her claims; he must leave before the morning comes 

or be put to death. Juliet declares that the light outside comes not from the 

sun, but from some meteor. Overcome by love, Romeo responds that he will 

stay with Juliet, and that he does not care whether the Prince’s men kill him. 

http://www.sparknotes.com/shakespeare/romeojuliet/character/romeo/
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Faced with this turnaround, Juliet declares that the bird they heard was the 

lark; that it is dawn and he must flee. The Nurse enters to warn Juliet that Lady 

Capulet is approaching. Romeo and Juliet tearfully part. Romeo climbs out the 

window. Standing in the orchard below her window, Romeo promises Juliet 

that they will see one another again, but Juliet responds that he appears pale, 

as one dead in the bottom of a tomb. Romeo answers that, to him, she 

appears the same way, and that it is only sorrow that makes them both look 

pale. Romeo hurries away as Juliet pulls in the ladder and begs fate to bring 

him back to her quickly. 

 

Lady Capulet calls to her daughter. Juliet wonders why her mother would come 

to speak to her so early in the morning. Unaware that her daughter is married 

to Romeo, Lady Capulet enters the room and mistakes Juliet’s tears as 

continued grief for Tybalt. Lady Capulet tells Juliet of her deep desire to see 

“the villain Romeo” dead (3.5.80). Lady Capulet tells Juliet about Capulet’s plan 

for her to marry Paris on Thursday, explaining that he wishes to make her 

happy. Juliet is appalled. She rejects the match, saying “I will not marry yet; 

and when I do, I swear / It shall be Romeo—whom you know I hate— / Rather 

than Paris” (3.5.121–123). Capulet enters the chamber. When he learns of 

Juliet’s determination to defy him he becomes enraged and threatens to 

disown Juliet if she refuses to obey him. When Juliet entreats her mother to 

intercede, her mother denies her help. 

After Capulet and Lady Capulet storm away, Juliet asks her nurse how she 

might escape her predicament. The Nurse advises her to go through with the 

marriage to Paris—he is a better match, she says, and Romeo is as good as 

dead anyhow. Though disgusted by her nurse’s disloyalty, Juliet pretends to 

agree, and tells her nurse that she is going to make confession at Friar 

Lawrence’s. Juliet hurries to the friar, vowing that she will never again trust the 

Nurse’s counsel. If the friar is unable to help her, Juliet comments to herself, 

she still has the power to take her own life. 

 

 

http://www.sparknotes.com/shakespeare/romeojuliet/character/friar-lawrence/
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Task 

List 5 key events from this scene:  

   

   

   

   

   

What do these quotes tell us about Lord Capulet’s relationship with his 

daughter? 

 
“How, how, how, how? Chopped logic! What is this? 
“Proud,” and “I thank you,” and “I thank you not,” 
And yet “not proud”? Mistress minion you, 
Thank me no thankings, nor proud me no prouds, 
But fettle your fine joints 'gainst Thursday next 
To go with Paris to Saint Peter’s Church, 
Or I will drag thee on a hurdle thither. 
Out, you green sickness, carrion! Out, you baggage! 
You tallow face!”  
 
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
___________________________ 
 
“Hang thee, young baggage! Disobedient wretch! 
I tell thee what: get thee to church o' Thursday, 



Or never after look me in the face. 
Speak not. Reply not. Do not answer me. 
My fingers itch.—Wife, we scarce thought us blest 
That God had lent us but this only child, 
But now I see this one is one too much 
And that we have a curse in having her. 
Out on her, hilding!” 
 
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
______________ 
 
 
How does this compare to Lord Capulet earlier in the play? 
“My child is yet a stranger in the world. 
She hath not seen the change of fourteen years. 
Let two more summers wither in their pride 
Ere we may think her ripe to be a bride.” (Act 1, Scene 2)  
 
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________
______________ 
 
 
 
In this line, why is it significant that Shakespeare has included the stage 
direction ‘Kneeling’. Consider the role of women at the time.  
 
JULIET [Kneeling]  
Good Father, I beseech you on my knees, 



Hear me with patience but to speak a word. 

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

____________________________________________ 
 



 

MATHS – FOUNDATION 

 

 

 

On the following pages you will find a series of maths activities. Please start with the ones that are 
appropriate for your tier or set although of course you are welcome to try other activities if you 

wish. You can mark your own work by using the answers at the back of the section. 
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1

1. Write the number ninety thousand, one hundred and twenty-four using digits.

[I got  / 1 mark]

2. Write down the value represented by the digit 2 in each of these numbers.

a) 4269

 [  / 1 mark]

b) 723 000

 [  / 1 mark]

c) 5.201

 [  / 1 mark]

3. Put one of the symbols <, > or = in each box to make a correct statement.

a) 0.36  0.306 [  / 1 mark]

b) 0.450  0.45 [  / 1 mark]

c) 1.9003  1.903 [  / 1 mark]

4. Put these numbers in order of size, starting with the smallest.

7.504 7.45 7.405 7.054

 [  / 2 marks]

5. Work out

a) 67.9 × 1000

 [  / 1 mark]

b) 0.9 ÷ 100

 [  / 1 mark]

6. 10 packets of sweets cost £8.50. How much does one packet cost?

 p [  / 2 marks]

7. Given that 4.5 × 192 = 864, write down the answer to each of these calculations.

a) 4.5 × 19.2

 [  / 1 mark]

b) 450 × 0.0192

 [  / 1 mark]

c) 8.64 ÷ 0.45

 [  / 1 mark]

1
Grade

2
Grade

2
Grade

2
Grade

2
Grade

2
Grade

3
Grade

Place value

Hint 
Think about how many places the 
digits move and in what direction.
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2

1. Work out

a) 2 + 3 × 9

  [I got  / 1 mark]

b) 24 ÷ (6 − 2) × 5

  [  / 1 mark]

c) 10 − 32

  [  / 1 mark]

2. Work out

a) (12 − 4 × 2)3

  [  / 1 mark]

b) 
4 × 52

4 × 5 ÷ 2

  [  / 1 mark]

c) 5 × √50 − 1 + 6 × 3

  [  / 1 mark]

3. Use your calculator to evaluate these expressions.

a) 
2 × 36 + 18

20 − 12
  [  / 1 mark]

b) ( 3
5 )3

 + 9 ÷ 3

  [  / 1 mark]

c) √7.29 × 1000

  [  / 1 mark]

4. Bavan says that 2 × 32 = 36 but Eva says 2 × 32 = 18

 Who is correct? Explain your reasoning.

 

 [  / 1 mark]

5. Rewrite these statements using brackets to make them true.

a) 22 − 10 − 7 = 19

  [  / 1 mark]

b) 20 − 5 − 2 + 6 = 11

  [  / 1 mark]

3
Grade

Order of operations

Hint 
Explain your answer using accurate calculations.

2
Grade

3
Grade

3
Grade

3
Grade
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1. Round 258.3 to

a) the nearest integer 

  [I got  / 1 mark]

b) the nearest 10

  [  / 1 mark]

c) the nearest 100

  [  / 1 mark]

2. Round 19.902 to

a) the nearest integer

  [  / 1 mark]

b) 1 decimal place

  [  / 1 mark]

c) 2 decimal places.

  [  / 1 mark]

3. Truncate 8.2694 to 

a) an integer

  [  / 1 mark]

b) a tenth

  [  / 1 mark]

c) a hundredth. 

  [  / 1 mark]

4. One bag of grass seed covers an area of 3.66 m2. What size of lawn will nine bags of seed cover?

 Give your answer to the nearest integer.

  m2 [  / 2 marks]

5. A jug contains 3000 ml of juice. A glass holds 310 ml. How many glasses can be filled from the jug?

  [  / 2 marks]

6. Mark is paid £18.93 an hour and works 7.5 hours a day.

 Kwamé is paid £22.17 an hour and works 6.5 hours a day. 

 What is the difference between their daily pay?

 £  [  / 3 marks]

2
Grade

2
Grade

3
Grade

Rounding and truncating
2

Grade

2
Grade

2
Grade

Hint 
Remind yourself of the difference 
between truncation and rounding.

Hint 
Money is often rounded 
to 2 dp.
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1. Round 20 193 to

a) 4 significant figures 

  [I got  / 1 mark]

b) 3 significant figures

  [  / 1 mark]

c) 2 significant figures 

  [  / 1 mark]

d) 1 significant figure. 

  [  / 1 mark]

2. Round 0.006 802 to

a) 1 significant figure

  [  / 1 mark]

b) 2 significant figures

  [  / 1 mark]

c) 3 significant figures. 

  [  / 1 mark]

3. The area of a square is 40 cm2. What is the length of the side of the square?

 Give your answer to 3 significant figures.

40 cm2

  cm [  / 2 marks]

4. a)  Evaluate this expression using your calculator.

  
4.56 × 2.89
12.1 − 0.56

  Write your answer as a decimal, giving all the digits on your calculator display.

  [  / 1 mark]

b) Write your answer to part a to 2 significant figures.

  [  / 1 mark]

5. Shirley rounds 0.065 29 to 2 significant figures and  
gives the answer 0.07

 Shirley is wrong. Explain why.

 

 [  / 1 mark]

3
Grade

4
Grade

Significant figures

Hint 
You square the side 
length to get the area 
of a square.

3
Grade

3
Grade

3
Grade

Hint 
Think about the difference between significant 
figures and decimal places. 
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1. Estimate the value of 2.84 × 19.3. Show your working. 

  [I got  / 1 mark]

2. Estimate the value of  
317 + 48.6

9.683
 . Show your working.

  [  / 2 marks]

3. Estimate the value of  
2.67 × 1.36
0.11 + 0.42

 . Show your working.

  [  / 2 marks]

4. A biologist visits a lake at the start of January and works out that the number of fish in the lake  
is approximately 1000. She thinks that the population is growing at a rate of 17 fish per day.  
Estimate how many fish there will be in the lake five months later.

  [  / 3 marks]

5. In one week, an Italian restaurant sells 96 portions of lasagne. The restaurant sells a portion of 
lasagne for £8.95 and each portion costs £3.20 to make. Estimate the profit the restaurant makes  
from lasagne in the week.

 £  [  / 3 marks]

6. James is driving to visit his Gran who lives 405 km away. He leaves at 8.30 am and drives at an 
average speed of 77 km/h, stopping for a 25-minute lunch break on the way. Estimate the  
time he arrives at his Gran’s.

  [  / 3 marks]

Estimation
4

Grade

4
Grade

4
Grade

4
Grade

5
Grade

5
Grade

Hint 
You usually round numbers 
to 1 sf to estimate.
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1. A number is given as 5.3 rounded to 1 decimal place.

 What is the smallest number this could be?

  [I got  / 1 mark]

2. The length, L cm, of a rectangle is 14 cm to the nearest centimetre. 

 Complete the statement to show the range of possible values of L.

  [  / 2 marks]

3. The length, p m, of a football pitch is given as 110 m.

 Write the error interval for p if this value is rounded to

a) the nearest 10 metres

  [  / 2 marks]

b) the nearest 5 metres

  [  / 2 marks]

c) the nearest metre. 

  [  / 2 marks]

4. A number, x, is given rounded to a particular degree of accuracy. 

 Write the error interval for x in each case.

a) x = 4.67 to 2 decimal places

  [  / 2 marks]

b) x = 5000 to 1 significant figure

  [  / 2 marks]

5. The average length, l seconds, of a chart song is  
250 seconds to 2 significant figures.

 Give the error interval for l.

  [  / 2 marks]

6. Sienna uses her calculator to answer a question. The display breaks and she can only see 1.8 at the 
start of her answer. Let x be the unknown number on the display and write the range of possible 
values for x as an error interval.

  [  / 2 marks]

5
Grade

≤ L <

5
Grade

≤ p <

≤ p <

≤ p <

5
Grade

≤ x <

≤ x <

5
Grade

Hint 
Remember to use the correct inequality  
symbols: minimum <– x < maximum.

5
Grade

Error intervals
5

Grade
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1. The table shows the minimum temperature (in °C) across five months of the year.

 

Month December January February March April
Minimum 
temperature (°C)

−1 −5 0 3 8

a) In which month is the lowest temperature recorded? 

  [I got  / 1 mark]

b) What is the difference in minimum temperature between December and January?

  [  / 1 mark]

c) What is the difference in minimum temperature between April and January?

  [  / 1 mark]

2. Evaluate

a) 2 + (−5)

  [  / 1 mark]

b) (−48) ÷ (−6)

  [  / 1 mark]

c) (−3)2

  [  / 1 mark]

3. Evaluate 

a) 5 + (−3) × 4

  [  / 2 marks]

b) (8 − 10) × 4 − (−10)

  [  / 2 marks]

c) 
(−2) × (−6)

−10 + 7
 

  [  / 2 marks]

4. Thomas’s bank balance is £241. He goes shopping and uses his bank card to spend £154 in the 
supermarket, £95 in the computer shop and £8.50 in a café. How much does Thomas need to pay 
into his bank account to bring the balance up to £100? 

 £  [  / 3 marks]

2
Grade

3
Grade

3
Grade

Calculating with negative numbers
1

Grade

Hint 
Remember the order of operations.
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1. Evaluate

a) 2.906 + 8.31

  [I got  / 2 marks]

b) 25.043 − 17.82

  [  / 2 marks]

2. Evaluate

a) 7.4 × 0.26

  [  / 2 marks]

b) 17.12 ÷ 0.8

  [  / 2 marks]

c) 1.9 + 7.62
9 − 8.3

  [  / 3 marks]

3. Seven identical toys cost a total of £55.65. How much does one toy cost? 

 £  [  / 2 marks]

4. Alex works out the answer to 14.5 × 2.6. Alex says the answer is 3.77

 Explain, without working out the answer, how you can be sure Alex has made a mistake.

 

 [  / 1 mark]

3
Grade

3
Grade

3
Grade

Calculating with decimals
2

Grade

Hint 
For part b, it's easier to divide by a whole number. 
How can you change the calculation to do this?
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1. Which is the larger fraction, 
1
5

 or 
1
4

 ? Explain your answer.

 You may use the diagram to help.

 

  [I got  / 1 mark]

2. Write these fractions in order of size, starting with the smallest.

                                      
3
4

  
2
3

  
5
8

  
7

12

 [  / 2 marks]

3. a)   Write each mixed number as an improper fraction, giving your answer  
in its simplest form.

  i) 1
2
5

  [  / 1 mark]

  ii) 3
3
4

  [  / 2 marks]

 b)   Write each improper fraction as a mixed number, giving your answer  
in its simplest form.

  i) 
17
9

  [  / 1 mark]

  ii) 
92
40

  [  / 2 marks]

4. After a party, Dave has 2
1
3

 bottles of cola left and Lizzie has 
19
8

 bottles 

 left. Who has the most cola? Show your working. 

  [  / 3 marks]

2
Grade

2
Grade

3
Grade

Introduction to fractions

Hint 
Find equivalent fractions with a 
common denominator.

Hint 
Here, you need to compare 
fractions that are presented 
differently. Convert both 
fractions to the same form.

2
Grade
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Hint 
A diagram such as a  
bar model can help with 
these kinds of questions.

1. Work out

a) 
1
5

 of 45

  [I got  / 2 marks]

b) 30% of 180

  [  / 2 marks]

c) 
5
7

 of 14

  [  / 2 marks]

d) 62% of 50

  [  / 2 marks]

2. Every month, Faizal receives a bonus of 15% of his earnings in that month. In April, Faizal earnt 
£2460. How much was his bonus in April?

 £  [  / 2 marks]

3. Which is bigger, 110% of 90 or 
8
7

 of 84? Show all your working.

  [  / 3 marks]

4. Every year, a school raises money to donate to charity. One year, it chooses to donate 
3
8

  
of the money raised to a hospital. If the school raises £7200 that year, how much does 
it give to the hospital?

 £  [  / 2 marks]

5. 48 children go on an outdoor activities day and must choose a morning activity.

 25% of the children choose rock climbing.

 
5

12
 of the children choose raft building.

 The rest choose kayaking.

 Work out how many children choose kayaking.

  [  / 3 marks]

4
Grade

Proportions of amounts
2

Grade

2
Grade

3
Grade

3
Grade

Hint 
Calculate how many children 
choose rock climbing and how 
many choose raft building.
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Hint 
This question combines 
fractions and geometry.  
Find the area of the  
triangle. What is the  
same about both shapes?

Calculating with fractions 1

Hint 
What calculation does 
the word ‘of’ represent?

1. What is the reciprocal of 0.25?

  [I got  / 1 mark]

2. Work out and simplify where possible

a) 
1
3

 × 
2
5  [  / 1 mark]

b) 
3
7

 × 
14
9   [  / 2 marks]

3. Evaluate and simplify where possible

a) 
3
4

 ÷ 
1

11  [  / 2 marks]

b) 
6
5

 ÷ 
7

10  [  / 2 marks]

4. A café uses up 
2
3

 of a box of coffee beans every day. How many days will it take for 

 the café to use up 16 boxes of coffee beans?

  days [  / 2 marks]

5. In a model village, everything is built at a size 
1
9

 of the original size. If a street is 30 m long in

 real life, work out how long it is in the model village. Give your answer in its simplest form.

  m [  / 2 marks]

6. Rafael reserves 
3

10
 of his monthly wage to pay his bills. 

1
4

 of this amount

 is spent on his electricity bill. What fraction of his monthly wage does 

 Rafael spend on his electricity bill?

  [  / 2 marks]

7. A triangle has base 1
1
5

 cm and perpendicular height 
6
5

 cm. 

 A rectangle has the same area as the triangle. If the width of the 

 rectangle is 
2
5

 cm, what is its length, x cm? Give your answer in its 

 simplest form.

 

6
5

cm

1
5

cm1

2
5

cm

xcm

  cm [  / 3 marks]

2
Grade

3
Grade

3
Grade

3
Grade

3
Grade

4
Grade

5
Grade
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1. Work out and simplify where possible

a) 
1
3

 + 
1
5

  [I got  / 2 marks]

b) 
2
9

 + 
5
6

  [  / 2 marks]

c) 1
7
8

 + 2
3
4

  [  / 3 marks]

2. Evaluate and simplify where possible

a) 
7
9

 − 
1
2

  [  / 2 marks]

b) 3
1
6

 − 2
3
4

  [  / 3 marks]

3. Janet says that 
2
5

 + 
4
5

 = 
6

10
 . Is Janet correct? Explain your reasoning carefully.

 

 [  / 1 mark]

4. 
1
8

 of the students in a class drive to school. 
2
3

 of the students walk to school.

 The rest take the bus. What fraction of the students take the bus?

  [  / 3 marks]

5. Daisy is building a model train track. Her track is 2
4
5

 m long. She then takes out a piece of track

 which is 
7
8

 m long and replaces it with a piece which is 1
1

20
 m long. Work out the length of her

 track now.

  m [  / 3 marks]

6. Maxwell is reading a book on his e‐reader. When he picks it up one day, it tells him 

 he is 
1
3

 of the way through the book. He reads some and when he puts it down he is 
3
4

 

 of the way through the book. What fraction of the book did he read?

  [  / 2 marks]

Hint 
The whole class is 
represented by the 
number 1

Calculating with fractions 2
3

Grade

3
Grade

3
Grade

4
Grade

4
Grade

4
Grade
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1. a)   Write 0.4 as a fraction in its simplest form.

  [I got  / 1 mark]

b) Write 6% as a decimal.

  [  / 1 mark]

c) Write 
1
8

 as a percentage.

  [  / 1 mark]

2. a)   Convert 
6
5

 to a percentage.

  [  / 1 mark]

b) Convert 0.035 to a fraction in its simplest form.

  [  / 1 mark]

c) Convert 3.6% to a decimal.

  [  / 1 mark]

3. Write these numbers in order of size, starting with the smallest.

                                          34%      0.3      
1
3

      
16
50

 [  / 3 marks]

4. An online music streaming service, Dittify, does some research and finds 

 that 
7

20
 of its users listen to its daily mix playlist in the morning, 

1
5

 of 

 users listen to their own mix playlist and the rest choose an album. 

 What percentage of users choose an album?

  [  / 3 marks]

5. In Lin’s class, 6 out of 25 students read fantasy books. In Jay’s class, 8 out of 32 students  
read fantasy books. Lin says the proportion of students who read fantasy books is greater  
in her class than in Jay’s. Is Lin correct? Explain your answer.

 

 [  / 2 marks]

3
Grade

4
Grade

Fractions, decimals, percentages

Hint 
Convert the fractions to 
percentages first.

2
Grade

2
Grade

3
Grade
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1. Write down the value of

a) 42

  [I got  / 1 mark]

b) 23

  [  / 1 mark]

c) √49

  [  / 1 mark]

d) 3√27

  [  / 1 mark]

2. Evaluate

a) 2 × √9 + 16 + 62

  [  / 3 marks]

b) 34 − 6 × 3√8 + 50 ÷ 52

  [  / 3 marks]

3. The area of a square is 121 cm2. What is its perimeter?

121 cm2

  cm [  / 2 marks]

4. a)   Using your calculator, work out the value of 
3√3.62 + 91 × 3.7

√6.25 + 1.83
  

   Write down all the figures on your calculator display.

  [  / 1 mark]

b) Write your answer to part a to 3 significant figures.

  [  / 1 mark]

5. A cube‐shaped box of side length 8 cm is made of solid metal.  
Work out how many smaller cubes of side length 2 cm will fill the  
box completely. 

  [  / 3 marks]

3
Grade

Hint 
Think how the side length 
of a square relates to its 
area and to its perimeter.

4
Grade Hint 

Remind yourself how to round to 3 sf.

4
Grade

Powers and roots
2

Grade

3
Grade

Hint 
Consider the volume of the box and 
the volume of the smaller cubes.
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1. Simplify

a) 72 × 75

  [I got  / 1 mark]
b) 910 ÷ 94

  [  / 1 mark]
c) 25 × 2−3

  [  / 1 mark]
d) 7−2 ÷ 7−6

  [  / 1 mark]
e) (34)4

  [  / 1 mark]

2. Simplify

a) (82)−5

  [  / 1 mark]
b) 

93

92 × 94

  [  / 2 marks]
c) (27 × 24)−1

  [  / 2 marks]

3. Work out the area of the rectangle, leaving your answer in simplified index form.

 

103 cm

102 cm

  cm2 [  / 2 marks]

4. Peter says that 23 × 52 simplifies to 105. Peter is wrong. Explain why.

 [  / 1 mark]

5. Work out

a) 130

  [  / 1 mark]
b) 8−1

  [  / 1 mark]
c) ( 2

5 )3

  [  / 1 mark]
d) ( 1

4 )−2

  [  / 2 marks]

5
Grade

Calculating with indices
Hint 

Remind yourself of the rules of indices.4
Grade

4
Grade

4
Grade

4
Grade

36
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1. Here is a list of numbers.

 3  6  8  10  18  24  30  36

 From the list, select

a) a factor of 12

  [I got  / 1 mark]

b) a multiple of 9

  [  / 1 mark]

c) a number which is both a multiple of 12 and a multiple of 4

  [  / 1 mark]

d) a number which is both a factor of 24 and a factor of 16

  [  / 1 mark]

e) two numbers with a common factor of 5

  [  / 1 mark]

f) two numbers with a common multiple of 60

  [  / 1 mark]

2. What is the lowest common multiple of 9 and 12?

  [  / 2 marks]

3. What is the highest common factor of 18 and 12?

  [  / 2 marks]

4. Three alarms beep at the same time. The first alarm then beeps every  
6 minutes, the second then beeps every 5 minutes and the third beeps  
every 15 minutes. Work out how long it is before all three alarms beep  
at the same time.

  minutes [  / 2 marks]

5. Two 2‐digit numbers have a highest common factor of 4 and a lowest  
common multiple of 60. What are the two numbers? 

  [  / 2 marks]

3
Grade

3
Grade

4
Grade

Hint 
Remind yourself how to 
use prime factors to find 
the HCF and LCM.

4
Grade

Factors and multiples

Hint 
Is this an HCF or an 
LCM question?

2
Grade

37
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1. Write 110 as a product of its prime factors.

  [I got  / 2 marks]

2. a)   Write 540 as a product of powers of its prime factors.

  [  / 2 marks]

 b)   By looking at its prime factors, explain why 540 is divisible by 15

 [  / 1 mark]

3. a)   Write 750 as a product of its prime factors. Give your answer in index notation.

  [  / 2 marks]

 b)   By looking at its prime factors, explain why 750 is not divisible by 4

 [  / 1 mark]

4. The prime factor decomposition of a number, x, is 2 × 32 × 7 × 13

 a)   Is x even or odd? Explain your reasoning.

 [  / 1 mark]

 b)   What is the prime factor decomposition of a number twice as big as x?

  [  / 1 mark]

5. A number is a multiple of 4, 5 and 6. Write the prime factor decomposition of the  
smallest number it could be.

  [  / 2 marks]

4
Grade

4
Grade

5
Grade

5
Grade

Prime factor decomposition
4

Grade

Hint 
What are the prime 
factors of 15?
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1. a)  Write 160 as a product of prime factors.

  [I got  / 2 marks]

b) Find the highest common factor of 160 and 280

  [  / 2 marks]

c) Find the lowest common multiple of 160 and 280

  [  / 2 marks]

2. Two numbers have prime factor decompositions 23 × 5 × 11 and 2 × 32 × 5

 Find

a) the highest common factor of the two numbers

  [  / 2 marks]

b) the lowest common multiple of the two numbers.

  [  / 1 mark]

3. Fran is sorting her books into piles. She has 225 yellow books and 324 orange books.  
She does not want to mix the colours and wants every pile to contain the same number  
of books. Work out the biggest number of books she can put in each pile.

  [  / 3 marks]

5
Grade

5
Grade

4
Grade

Finding HCF and LCM

Hint 
You may wish to use a 
Venn diagram to help with 
this question.
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1. Write these as ordinary numbers.

a) 1.56 × 108

  [I got  / 1 mark]

b) 8.02 × 10−3

  [  / 1 mark]

2. Write these numbers in standard form.

a) 48 000 000 000

  [  / 1 mark]

b) 0.000 0703

  [  / 1 mark]

c) 95 × 106

  [  / 1 mark]

d) 0.68 × 10−4

  [  / 1 mark]

3. The distance from the Sun to Earth is approximately 150 000 000 km.  
Write this number in standard form.

  km [  / 1 mark]

4. Put these numbers in order of size, starting with the biggest.

     2.1 × 104   2.3 × 105   0.21 × 104    2200

 [  / 3 marks]

5. The size of a bacteria cell is 4 × 10−7 m and the size of a virus is 0.000 000 05 m.  
Which is smaller, the bacteria cell or the virus?

  [  / 2 marks]

3
Grade

3
Grade

4
Grade

4
Grade

Standard form

Hint 
Write all the numbers in 
the same form.

3
Grade

40
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1. Work out the value of each expression, giving your answers in standard form.

a) 2 × (3 × 102)

  [I got  / 1 mark]

b) (4 × 10−4) ÷ 2

  [  / 1 mark]

c) (3 × 10−2) + (5 × 10−2)

  [  / 1 mark]

d) (9 × 107) − (3 × 107)

  [  / 1 mark]

2. Everly says that 6 × (3 × 106) is written as 18 × 106 in standard form. 

 Is Everly correct? Explain your reasoning.

  [  / 1 mark]

3. Work out the value of 7 × 10−2 × 30 000. Give your answer in standard form.

  [  / 2 marks]

4. Work out the value of each expression, giving your answers in standard form.

a) (5 × 104) + (6 × 105)

  [  / 2 marks]

b) (9 × 10−3) − (3 × 10−4)

  [  / 2 marks]

c) (2.1 × 108) × (3 × 10−5)

  [  / 2 marks]

d) (8.2 × 103) ÷ (4.1 × 107)

  [  / 2 marks]

5
Grade

5
Grade

5
Grade

Calculating with standard form
5

Grade

41
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AnswersGuided answers
A correct final answer automatically scores all the marks, 
unless specified otherwise.

Page 1, Place value
1. 90 124

1 mark for correct answer.
2. a 200 b 20 000 c 2

10 or 0.2
1 mark for each correct answer. 

3. a >  b =  c <
1 mark for each correct answer.

4. 7.054, 7.405, 7.45, 7.504
 2 marks for correct order; 1 mark for any three in correct 

order.
5. a 67.9 × 1000 = 67 900 b 0.9 ÷ 100 = 0.009

1 mark for each correct answer.
6. £8.50 ÷ 10 = £0.85, so 1 packet costs 85p.

1 mark for division; 1 mark for 85p.
7. a 4.5 × 19.2 = 4.5 × 192 ÷ 10 = 864 ÷ 10 = 86.4

 You could also estimate: 4.5 × 19.2 ≈ 5 × 20 ≈ 100, 
which is close to 86.4

b 450 × 0.0192 = 4.5 × 100 × 192 ÷ 10 000  
                           = 864 × 100 ÷ 10 000 = 8.64

 You could also estimate: 450 × 0.0192 ≈ 500 × 0.02 ≈ 10, 
which is close to 8.64

c You know that 864 ÷ 4.5 =192,  
so 8.64 ÷ 0.45 = 864 ÷ 100

4.5 ÷ 10  = 192 ÷ 10 = 19.2
 You could also estimate: 8.64 ÷ 0.45 ≈ 10 ÷ 0.5 ≈ 20, 

which is close to 19.2
1 mark for each correct answer.

Page 2, Order of operations
1. a 2 + 3 × 9 = 2 + 27 = 29

b 24 ÷ (6 − 2) × 5 = 24 ÷ 4 × 5 = 30
c 10 − 32 = 10 − 9 = 1
1 mark for each correct answer.

2. a (12 − 4 × 2)3 = (12 − 8)3 = 43 = 64
b 4 × 52

4 × 5 ÷ 2  = 4 × 25
10  = 100

10  = 10

c 5 × √50 − 1 + 6 × 3  = 5 × √49 + 6 × 3  
= 5 × 7 + 6 × 3  
= 35 + 18 = 53

1 mark for each correct answer.
3. a 2 × 36 + 18

20 – 12  = 90
8  = 45

4  or 11.25

b (3
5)3 + 9 ÷ 3 = 27

125 + 3 = 402
125 or 3.216

c √7.29 × 1000 = 2.7 × 1000 = 2700
1 mark for each correct answer.

4.  There are a number of ways to explain this. Two examples 
of correct explanations would be:

  Eva is correct because you calculate 32, which is 9, then 
multiply by 2, so 2 × 9 = 18

  Eva is correct. Bavan made the mistake of multiplying 
before squaring, whereas Eva squared before multiplying.
1 mark for a correct, detailed explanation.

5. a 22 − (10 − 7) = 19 b 20 − (5 − 2 + 6) = 11
1 mark for each correct answer.

Page 3, Rounding and truncating
1. a 258 b 260 c 300

1 mark for each correct answer. 
2. a 20 b 19.9 c 19.90

1 mark for each correct answer. 
3. a 8 b 8.2 c 8.26

1 mark for each correct answer. 
4. 3.66 × 9 = 32.94 ≈ 33 m2

1 mark for correct multiplication; 1 mark for rounding.
5. 3000 ÷ 310 = 9.677, so the jug will fill 9 whole glasses.
 1 mark for correct division; 1 mark for truncating to  

an integer.
6. 18.93 × 7.5 = 141.975, so Mark earns £141.98 a day.
 22.17 × 6.5 = 144.105, so Kwamé earns £144.11 a day.
  The difference in their pay is £144.11 − £141.98 = £2.13 

a day.
  1 mark for Mark’s pay; 1 mark for Kwamé’s pay; 1 mark  

for the difference. Total 3 marks.

Page 4, Significant figures
1. a 20 190 b 20 200

c 20 000 d 20 000
1 mark for each correct answer. 

2. a 0.007 b 0.0068 c 0.006 80
1 mark for each correct answer.

3. Side length = √40 = 6.32455532 = 6.32 cm to 3 sf
1 mark for square rooting; 1 mark for 6.32

4. a 4.56 × 2.89
12.1 – 0.56  = 1.141 975 737

b 1.141 975 737 = 1.1 to 2 sf
1 mark for each correct answer.

5.  Shirley has rounded 0.065 29 to 2 dp instead of 2 sf.  
The correct answer is 0.065
1 mark for a correct explanation.

Page 5, Estimation
1. 2.84 × 19.3 ≈ 3 × 20 ≈ 60 

1 mark for correct answer.
2. 317 + 48.6

9.683  ≈ 300 + 50
10  ≈ 350

10  ≈ 35
1 mark for rounding to 1 sf; 1 mark for correct answer.

3. 2.67 × 1.36
0.11 + 0.42 ≈ 

3 × 1
0.1 + 0.4 ≈ 3

0.5 ≈ 6

1 mark for rounding to 1 sf; 1 mark for correct answer.
4.  Number of fish at start of January ≈ 1000 

Increase ≈ 20 fish per day 
Five months ≈ 5 × 30 ≈ 150 days 
Number of fish after five months ≈ 150 × 20 + 1000 ≈ 4000 
1 mark for rounding rate of increase to 1 sf; 1 mark for 
correct calculation for the number of fish after five months;  
1 mark for correct answer. Total 3 marks.

5.  Number of portions sold ≈ 100 
Sale price per portion ≈ £9.00 
Cost per portion ≈ £3.00 
Profit per portion ≈ £9.00 − £3.00 ≈ £6.00 
Total profit ≈ £6.00 × 100 ≈ £600 

42



137

1 mark for rounding portions, sale price and cost to 1 sf;  
1 mark for a profit calculation; 1 mark for correct answer. 
Total 3 marks.  
Note that you could also find the total estimated sale price 
(£900) and subtract the total estimated cost (£300) to get 
the total estimated profit.

6. Distance driven ≈ 400 km
 Average speed ≈ 80 km/h 
 Time driving ≈ 400

80  ≈ 5 hours 
  Time for whole journey ≈ 5 hours 30 minutes (including  

the break)  
Time of arrival is roughly 2 pm (8.30 am + 51

2 hours).  
1 mark for rounding distance and speed to 1 sf;  
1 mark for finding the time taken; 1 mark for correct 
answer. Total 3 marks.

Page 6, Error intervals
1.  The smallest number this could be is 5.25, since 5.25 is 

the smallest number that rounds to 5.3 to 1 dp.
1 mark for correct answer of 5.25

2.  13.5 ≤ L < 14.5 
1 mark for 13.5; 1 mark for 14.5

3. a 105 ≤ p < 115 b 107.5 ≤ p < 112.5
c 109.5 ≤ p < 110.5

 1 mark for each correct minimum; 1 mark for each  
correct maximum. 

4. a 4.665 ≤ x < 4.675 b 4500 ≤ x < 5500
 1 mark for each correct minimum; 1 mark for each  

correct maximum. 
5. 245 ≤ l < 255
  1 mark for correct minimum and maximum; 1 mark for 

correct interval notation. 
6.  Sienna can see a truncation to 1 dp, so the error interval is 

1.8 ≤ x < 1.9
  1 mark for correct minimum and maximum; 1 mark for 

correct interval notation.

Page 7, Calculating with negative numbers
1. a January b −1 − (−5) = 4 °C

c 8 − (−5) = 13 °C
1 mark for each correct answer.

2. a 2 + (−5) = −3 b (−48) ÷ (−6) = 8
c (−3)2 = (−3) × (−3) = 9
1 mark for each correct answer.

3. a 5 + (−3) × 4 = 5 + (−12) = −7
 1 mark for –12; 1 mark for correct answer.
b (8 − 10) × 4 − (−10) = (−2) × 4 − (−10) = −8 − (−10) = 2
 1 mark for –8; 1 mark for correct answer.

 c (−2) × (−6)
−10 + 7  = 12

−3 = −4

 1 mark for either 12 in the numerator or –3 in the 
denominator; 1 mark for correct answer. 

4.  Total spend = £257.50 
Bank balance = £241 − £257.50 = −£16.50 
Thomas must pay in £100 + £16.50 = £116.50 to get the 
balance up to £100
1 mark for subtracting the spend from £241; 1 mark for 
–£16.50 or £16.50 overdrawn; 1 mark for final answer of 
£116.50. Total 3 marks.

Page 8, Calculating with decimals 
1. a 2.906

8.310
11.216

1

+

 1 mark for lining up the digits correctly in a column; 
1 mark for correct answer.

b 25.043
17.820

7.223
–

14 11

 1 mark for lining up the digits correctly in a column;  
1 mark for correct answer. 

2. a 74
26

444
1480
1924

×

+
2

1

   Since 74 × 26 = 1924,  
7.4 × 0.26 = 1924 ÷ 10 ÷ 100 = 1.924

 1 mark for multiplying 74 × 26 to get 1924; 1 mark for 
correct answer.

b 17.12 ÷ 0.8 = 171.2 ÷ 8 
 2  1.4

1711.328
 171.2 ÷ 8 = 21.4
 1 mark for dividing 171.2 ÷ 8; 1 mark for correct answer.
c 1.9 + 7.62

9 – 8.3  = 9.52
0.7  = 95.2

7  

 
1 3. 6
925.427

 95.2
7

 = 13.6
   1 mark for getting correct numerator and denominator; 

1 mark for dividing 95.2 ÷ 7; 1 mark for correct answer.  
Total 3 marks.

3. £55.65 ÷ 7 = £7.95 

 
7.  9 5

55.66357
 1 mark for attempting to divide; 1 mark for correct answer.
4.  By estimating, 14.5 × 2.6 ≈ 15 × 3 ≈ 45. Alex’s answer is 

not even close.
 1 mark for a correct explanation.

Page 9, Introduction to fractions
1.  14 > 1

5  

  Giving them a common denominator, 1
4 = 5

20 and 1
5 = 4

20 

You can see 1
4 is bigger.  

Alternatively, you can say that 1
4 must be bigger as one 

whole is split into four parts. Each part will be bigger than 

if the whole was split into five parts.

  You can also show this by shading 1
4 (horizontally) and 1

5 

(vertically) on the diagram:

 1 mark for a correct explanation. 

43
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2.  Giving each fraction a common denominator of 24,  
3
4 = 18

24, 2
3 = 16

24, 5
8 = 15

24 and 7
12 = 14

24

  You can now put them in order by comparing the 

numerators and you have 7
12, 5

8, 2
3, 3

4
 2 marks for all correct, 1 mark for three out of four correct.
3. a i 1 25 = 7

5
   1 mark for correct answer.
  ii 3 24 = 3 12 = 7

2. Alternatively, 3 24 = 14
4  = 7

2

    1 mark for simplifying 2
4 or 14

4 ; 1 mark for correct 
answer.

b. i 17
9  = 1 89 

   1 mark for correct answer.
 ii 92

40 = 23
10 = 2 3

10 . Alternatively, 92
40 = 2 12

40 = 2 3
10

    1 mark for simplifying 92
40 or 12

40 ; 1 mark for correct 
answer.

4.  Dave has 2 13 = 7
3 = 56

24 bottles left.  

Lizzie has 19
8  = 57

24 bottles left.  
57
24 > 56

24 , so Lizzie has more.

  Alternatively, Lizzie has 19
8  = 2 38 = 2 9

24 bottles left.  

Dave has 2 13 = 2 8
24 bottles left.  

2 9
24 > 2 8

24, so Lizzie has more.

  1 mark for converting 2 13   to an improper fraction (or for 
converting 19

8  to a mixed number); 1 mark for writing both 
fractions with a common denominator (such as 24); 1 mark 
for a correct comparison and conclusion. Total 3 marks.

Page 10, Proportions of amounts
1. a 1

5 of 45 = 45 ÷ 5 = 9

 b 30% of 180 = 180 ÷ 10 × 3 = 54
 c 5

7 of 14 = 14 ÷ 7 × 5 = 10

 d 10% of 50 = 5
  So, 60% of 50 = 5 × 6 = 30
  1% of 50 = 0.5
  So, 2% of 50 = 2 × 0.5 = 1
  62% of 50 = 30 + 1 = 31
 1 mark for each correct calculation; 1 mark for each  

correct answer.
2. 10% of £2460 = £246
 So, 5% of £2460 = £123
 15% of £2460 = £246 + £123 = £369

1 mark for correct calculation; 1 mark for correct answer.
3. 10% of 90 = 9
 So, 110% of 90 = 90 + 9 = 99
 8

7 of 84 = 84 ÷ 7 × 8 = 96

 Since 99 > 96, 110% of 90 is bigger than 8
7 of 84

  1 mark for finding 110% of 90; 1 mark for finding 8
7  of 84;

 1 mark for a correct conclusion. Total 3 marks.
4. 3

8 of £7200 = £7200 ÷ 8 × 3 = £2700

1 mark for correct calculation; 1 mark for correct answer.
5. Rock climbing: 25% of 48 = 48 ÷ 4 = 12
 Raft building: 5

12 of 48 = 48 ÷ 12 × 5 = 20

 Kayaking: 48 − 12 − 20 = 16 children

  1 mark for the number who choose rock climbing;  
1 mark for the number who choose raft building; 1 mark for 
the number who choose kayaking. Total 3 marks.

Page 11, Calculating with fractions 1
1. 4
 1 mark for correct answer.

2. a 1
3 × 2

5 = 2
15

  1 mark for correct answer.

 b 3
7 × 14

9  = 3 × 14
7 × 9  = 1 × 2

1 × 3 = 2
3

  1 mark for multiplying; 1 mark for the simplified answer.

3. a 3
4 ÷ 1

11 = 3
4 × 11

1  = 33
4  = 81

4
   1 mark for turning into multiplication; 1 mark for correct 

answer in improper fraction or mixed number form.

 b 6
5 ÷ 7

10 = 6
5 × 10

7  = 6 × 10
5 × 7  = 6 × 2

1 × 7 = 12
7  = 15

7

   1 mark for writing a correct multiplication; 1 mark for 
correct, simplified answer in improper fraction or mixed 
number form.

4. 16 ÷ 2
3 = 16

1  × 3
2 = 16 × 3

1 × 2  = 8 × 3
1 × 1 = 24

1  = 24 days

 1 mark for writing a division and turning into a correct 
multiplication; 1 mark for correct answer.

5. 1
9 of 30 = 1

9 × 30 = 30
9  = 10

3  m or 31
3 m

  1 mark for multiplying; 1 mark for correct simplified answer 
(improper fraction or mixed number).

6. 1
4 of 3

10 = 1
4 × 3

10 = 3
40

1 mark for multiplying; 1 mark for correct answer.

7. Area of triangle = 1
2 × 11

5 × 6
5 = 1

2 × 6
5 × 6

5 = 18
25 cm2

This is the area of the rectangle.

Length of rectangle = 18
25 ÷ 2

5  = 18
25 × 5

2  = 18 × 5
25 × 2  = 9 × 1

5 × 1

                                          = 9
5  cm or 14

5  cm

  1 mark for writing a correct multiplication; 1 mark for 
writing a division and turning into a correct multiplication;  
1 mark for correct, simplified answer (improper fraction or 
mixed number). Total 3 marks.

Page 12, Calculating with fractions 2
1. a 1

3 + 1
5 = 5 + 3

15  = 8
15

   1 mark for finding a common denominator; 1 mark for   
correct answer.

 b 2
9 + 5

6 = 4
18 + 15

18 = 19
18 or 1 1

18
   1 mark for finding a common denominator; 1 mark for  

correct answer.

 c 17
8 + 23

4 = 15
8  + 11

4  = 15
8  + 22

8  = 37
8  or 45

8
   1 mark for converting mixed numbers to improper 

fractions; 1 mark for finding a common denominator;  
1 mark for correct answer. Total 3 marks.

2. a 7
9 − 1

2 = 14 − 9
18  = 5

18
   1 mark for finding a common denominator; 1 mark for 

correct answer.

 b 31
6 − 23

4 = 19
6  − 11

4  = 38
12 − 33

12 = 5
12

   1 mark for converting mixed numbers to improper 
fractions; 1 mark for finding a common denominator;  
1 mark for correct answer. Total 3 marks.

1 2

1 3

2

1

8

1

9 1

15

44



139

 b 34 − 6 ×  3√8 + 50 ÷ 52  = 81 − 6 × 2 + 50 ÷ 25 
= 81 − 12 + 2 = 71 

   1 mark for 34 = 81, 3√8 = 2 and 52 = 25 first; 1 mark for
   multiplying and dividing before adding and subtracting; 

1 mark for correct answer. Total 3 marks.

3. Side length: √121 = 11 cm
 Perimeter: 4 × 11 = 44 cm
  1 mark for side length of 11 cm; 1 mark for correct 

perimeter.

4. a 
3√3.62 + 91 × 3.7

√6.25 + 1.83
 = 0.845 537 207

 b 0.845 537 207 = 0.846 to 3 sf
 1 mark for each correct answer.
5. Volume of box = 83 = 512 cm3

Volume of small cubes = 23 = 8 cm3

512 ÷ 8 = 64 cubes will fit in the box.
  Alternatively, 8 ÷ 2 = 4, so 4 cubes fit along each  

side of the box and the total number of cubes that  
fit is 43 = 64 cubes.

  1 mark for volume of box (or for finding that 4 cubes fit 
along each side); 1 mark for volume of small cubes (or for 
43); 1 mark for correct answer. Total 3 marks.

Page 15, Calculating with indices
1. a 72 × 75 = 72 + 5 = 77 b 910 ÷ 94 = 910 − 4 = 96

 c 25 × 2−3 = 25 + (− 3) = 22 d 7−2 ÷ 7−6 = 7−2 − (− 6) = 74

 e (34)4 = 34 × 4 = 316

 1 mark for each correct answer.
2. a (82)−5 = 82 × (−5) = 8−10

  1 mark for correct answer.
 b 93

92 × 94 = 
93

96 = 93 − 6 = 9−3

   1 mark for 96 in the denominator; 1 mark for correct 
answer.

 c (27 × 24)−1 = (27 + 4)−1 = (211)−1 = 211 × (−1) = 2−11

  1 mark for 211 in the bracket; 1 mark for correct answer.
3. Area = 103 × 102 = 105 cm2

  1 mark for multiplying the two lengths; 1 mark for  
correct answer.

4.  Peter has multiplied the bases. Since the bases are 
different this cannot be simplified as a simple power of 10

 1 mark for a correct explanation.
5. a 130 = 1
  1 mark for correct answer.
 b 8−1 = 1

8
  1 mark for correct answer.

 c (2
5)3

 = 2
3

53 = 8
125

  1 mark for correct answer.

 d (1
4)−2

 = 42
 = 16

  1 mark for 4; 1 mark for correct answer.

Page 16, Factors and multiples
1. a 3 or 6 b 18 or 36 c 24 or 36 
 d 8 e 10 and 30 f  Any two of 3, 6, 10 and 30
  1 mark for each correct answer. Just one correct answer 

needed to get each mark. 

3.  Janet is not correct. She has added the numerators and 
the denominators. She should have found a common 
denominator and then added the numerators only.

 1 mark for a correct explanation.

4. 1
8 + 2

3 = 3 + 16
24  = 19

24

 1 − 19
24 = 24

24 − 19
24 = 5

24
  1 mark for finding a common denominator of 24; 1 mark 

for adding to get 19
24 ; 1 mark for correct answer. Total  

3 marks.

5. 24
5 − 7

8 + 1 1
20 = 14

5  − 7
8 + 21

20 = 112
40  − 35

40 + 42
40 = 119

40  m or 239
40 m

  1 mark for converting mixed numbers to improper  
fractions; 1 mark for finding a common denominator;  
1 mark for correct answer. Total 3 marks.

6. 3
4 − 1

3 = 9 − 4
12  = 5

12
  1 mark for finding a common denominator; 1 mark for  

correct answer.

Page 13, Fractions, decimals, percentages
1. a 0.4 = 4

10 = 2
5 b 6% = 0.06 c 1

8 = 12.5%

1 mark for each correct answer.
2. a 6

5 = 11
5 = 120% b 0.035 = 35

1000 = 
7

200 c 3.6% = 0.036

1 mark for each correct answer.
3. Convert everything to a percentage.

 0.3 = 30%, 1
3 = 33.3

.
%, 16

50 = 
32

100 = 32%

 The order is 0.3, 16
50 , 

1
3 , 34%.

  1 mark for converting everything to a percentage  
(or everything to a decimal, or everything to a fraction  
with a common denominator), condone one mistake;  
2 marks for correct order (1 mark for three out of four 
correct). Total 3 marks.

4. 7
20 = 

35
100 = 35%, 1

5 = 20%

 35% + 20% = 55%
 100% − 55% = 45% play an album.
  1 mark for converting both fractions to a percentage;  

1 mark for subtracting from 100%; 1 mark for correct 
answer. Total 3 marks.

5. Lin’s class: 6
25 = 

24
100 = 24%

 Jay’s class: 8
32 = 

1
4 = 25

100 = 25%

  Lin is not correct. Jay’s class has a (slightly) higher 
proportion of students who read fantasy books.

  1 mark for finding either 24% or 25% or for giving both 
fractions with a common denominator; 1 mark for a 
complete, correct explanation.

Page 14, Powers and roots
1. a 42 = 16  b 23 = 8
 c √49 = 7  d  3√27 = 3

1 mark for each correct answer.
2. a 2 × √9 + 16 + 62 = 2 × √25 + 36 = 2 × 5 + 36 
             = 10 + 36 = 46
   1 mark for √25 = 5 and 62 = 36 first; 1 mark for 

multiplying before adding; 1 mark for correct answer. 
Total 3 marks.
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 b  To double a number, you multiply by 2, so the prime 
factor decomposition of a number twice as big will 
have another factor of 2. This is 22 × 32 × 7 × 13

  1 mark for correct answer.
5. The prime factors of each number are: 
 4 = 2 × 2; 5 = 5; 6 = 2 × 3 
  Any number divisible by 4, 5 and 6 must have at least  

two 2s, one 5 and a 3, so the smallest such number is  
22 × 3 × 5

  1 mark for listing the prime factors of 4 and 6; 1 mark for 
correct answer.

Page 18, Finding HCF and LCM
1. a 160 = 25 × 5
   1 mark for finding or listing the prime factors;  

1 mark for correct answer.
 b  280 = 23 × 5 × 7 

A Venn diagram showing the prime factors looks 
like this:

  

2
25

2
2

2

7

280160

  HCF(160, 280) = 23 × 5 = 40
   1 mark for multiplying the common factors; 1 mark  

for correct answer.
 c  From the Venn diagram,  

LCM(160, 280) = 2 × 2 × 2 × 2 × 2 × 5 × 7 = 1120
   1 mark for multiplying all the appropriate factors;  

1 mark for correct answer.
2. 

5
2

2

2

11

3

3

 a HCF = 2 × 5 = 10
 b LCM = 2 × 2 × 11 × 2 × 5 × 3 × 3 = 3960
  1 mark for correct Venn diagram or alternative method;  

1 mark for HCF; 1 mark for LCM. Total 3 marks.
3. 225 = 32 × 52

 324 = 22 × 34

 A Venn diagram would look like this:

 

3

3
2

Orange Yellow

3

5

53
2

  The HCF of the two numbers is 9, so Fran can sort her 
books into piles of a maximum of 9 if they are to be the 
same size.

  1 mark for the prime factors of 225; 1 mark for the prime 
factors of 324; 1 mark for correct answer. Total 3 marks.

Page 19, Standard form
1. a 1.56 × 108 = 156 000 000 b 8.02 × 10−3 = 0.008 02
 1 mark for each correct answer.
2. a 48 000 000 000 = 4.8 × 1010 b 0.000 0703 = 7.03 × 10−5

 c 95 × 106 = 9.5 × 107 d 0.68 × 10−4 = 6.8 × 10−5

 1 mark for each correct answer.

2. Multiples of 9: 9, 18, 27, 36, 45, … 
 Multiples of 12: 12, 24, 36, 48, … 
 LCM(9, 12) = 36
  1 mark for any correct common multiple; 1 mark for correct 

answer.
3. Factors of 18: 1, 2, 3, 6, 9, 18 
 Factors of 12: 1, 2, 3, 4, 6, 12 
 HCF(18, 12) = 6
  1 mark for any correct common factor; 1 mark for  

correct answer.
4. Multiples of 6: 6, 12, 18, 24, 30, 36, … 
 Multiples of 5: 5, 10, 15, 20, 25, 30, 35, … 
 Multiples of 15: 15, 30, 45, … 
  LCM(6, 5 and 15) = 30 

The alarms next beep together after 30 minutes.
  1 mark for any correct common multiple; 1 mark for  

correct answer.
5. Multiples of 4: 4, 8, 12, 16, 20, …
 Factors of 60: 1, 2, 3, 4, 5, 6, 10, 12, 15, 20, 30, 60
  HCF(12, 20) = 4 and LCM(12, 20) = 60 

The two numbers are 12 and 20
  1 mark for writing two numbers with a HCF of 4 or two 

numbers with a LCM of 60; 1 mark for correct answer.

Page 17, Prime factor decomposition
You might use a factor tree in your working with the same start 
and end as shown here but with different middle branches.
1. 110

11 10

5 2

 110 = 2 × 5 × 11
  1 mark for finding or listing the prime factors; 1 mark for  

correct answer.
2. a  540

54 10

5 2

3 23 3

9 6

  540 = 22 × 33 × 5
   1 mark for finding or listing the prime factors;  

1 mark for correct answer.
 b  Since 15 = 3 × 5 and both 3 and 5 are prime factors of 

540, 540 must be divisible by 15
  1 mark for a correct explanation.
3. a  750

75 10

5 225 3

5 5

  750 = 2 × 3 × 53

   1 mark for finding or listing the prime factors;  
1 mark for correct answer.

 b  Since 4 = 2 × 2, but 750 only contains the factor of  
2 once, 750 is not divisible by 4

  1 mark for a correct explanation.
4. a  2 × 32 × 7 × 13 is even since 2 is a prime factor.
  1 mark for correct answer.
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b 3p − 5q + 7q − 2q + 4p = 7p 
 1 mark for 7p or 0q; 1 mark for correct answer.
c 7 + 5t − 2 − 9t = 5 − 4t 
 1 mark for 5 or −4t; 1 mark for correct answer.

2. a x2 + 4x + 3x2 − 6x + 1 = 4x2 − 2x + 1 
 1 mark for 4x2 or −2x; 1 mark for correct answer.
b 9mn − 2m2 + 7nm + 11m2 = 16mn + 9m2 
 1 mark for 16mn or 9m2; 1 mark for correct answer  

(terms can be written in any order).
3. 2x + 3x + x + 2 + x − 1 = 7x + 1 
 1 mark for adding all the sides together; 1 mark for correct 

answer.
4. 

3xy

2xy

2x

x

2y

y

3x

3y

 3xy + 2xy = 5xy
 1 mark for 3xy; 1 mark for 2xy; 1 mark for correct answer.  

Total 3 marks.
 Note that there are alternative methods. 
5. Nikita: x, Gabriella: 2x, Paulo: x + 2x + 3 = 3x + 3 
 Total number of figures: x + 2x + 3x + 3 = 6x + 3
 1 mark for 2x; 1 mark for 3x + 3; 1 mark for correct answer.  

Total 3 marks.

Page 23, Formulae
1. a Cost = 80 + 5 × 15 = 80 + 75 = £155 

 1 mark for substituting in; 1 mark for correct answer.
 b 275 – 80

15  = 13 hours
 1 mark for 195 or subtracting 80 first; 1 mark for correct 

answer.
2. a d = 4 + 5

2  = 9
2  = 4.5

 1 mark for substituting in; 1 mark for correct answer.
 b d = 42 − 3 × 4 = 16 − 12 = 4

 1 mark for substituting in; 1 mark for correct answer.
 c    4 = 2d − 12
  2d = 4 + 12 = 16
     d = 16

2  = 8
 1 mark for substituting in; 1 mark for rearranging;  

1 mark for correct answer. Total 3 marks.
3. a = 24 – 0

8  = 24
8  = 3 m/s2

1 mark for substituting in; 1 mark for correct answer.
4. C = 100 + 40t or C = 40t + 100

1 mark for 40t + 100; 1 mark for correct answer.
5. Number of tablets = 17.5

3.5  = 5 
1 mark for substituting in; 1 mark for correct answer.

Page 24, Equations and identities
1. Expression Formula Equation Identity 

e, g b, f (a), c d, h

1 mark for each correct answer. Total 7 marks.
2.  A, D, E

1 mark for each correct answer. Total 3 marks.

3. 150 000 000 km = 1.5 × 108 km
 1 mark for correct answer.
4.  Putting all the numbers in either standard or ordinary 

form:
 2.1 × 104 = 21 000, 2.3 × 105 = 230 000,  
 0.21 × 104 = 2.1 × 103 = 2100, 2200 = 2.2 × 103

  The order, starting with the biggest, is 2.3 × 105, 2.1 × 104, 
2200, 0.21 × 104

  1 mark for converting at least two of the numbers correctly 
to an alternative form; 1 mark for any three in the correct 
order; 1 mark for all in the correct order. Total 3 marks.

5. Virus: 0.000 000 05 = 5 × 10−8 m
 Bacteria cell: 4 × 10−7 = 0.000 0004 m
 The virus is smaller.
  1 mark for getting both numbers in the same form;  

1 mark for correct conclusion.

Page 20, Calculating with standard form
1. a 6 × 102  b 2 × 10−4

 c 8 × 10−2  d 6 × 107

 1 mark for each correct answer.
2.  Everly is not correct. 18 is not between 1 and 10 so it is 

not in standard form. The correct answer is 1.8 × 107

 1 mark for ‘No’ and correct explanation. 
3. 30 000 = 3 × 104

  (7 × 10−2) × (3 × 104) = 21 × 10(−2) + 4 = 21 × 102 = 2.1 × 103

 1 mark for 21 × 102; 1 mark for correct answer.
4. a (5 × 104) + (6 × 105)  = 50 000 + 600 000 = 650 000  

= 6.5 × 105

   1 mark for converting to ordinary numbers or the same 
power of 10; 1 mark for correct answer.

 b (9 × 10−3) − (3 × 10−4)  = 0.009 − 0.0003 = 0.0087  
= 8.7 × 10−3

   1 mark for converting to ordinary numbers or the same 
power of 10; 1 mark for correct answer.

 c (2.1 × 108) × (3 × 10−5) = 6.3 × 108 + (−5) = 6.3 × 103

  1 mark for 103; 1 mark for correct answer.
 d (8.2 × 103) ÷ (4.1 × 107) = 2 × 103 − 7 = 2 × 10−4

  1 mark for 10−4; 1 mark for correct answer.

Page 21, Terms and expressions
1. a n − 2  b n − 2 + 11 = n + 9 

1 mark for each correct answer. 
2. 3g

1 mark for correct answer.
3. 2x + 3y 

1 mark for 2x or 3y; 1 mark for correct answer.
4. 7 + 4p + 3q
 1 mark for correct answer (the three terms can be written in 

any order).
5. a 2a + 3b = 2 × 5 + 3 × 2 = 10 + 6 = 16 
 b 10 − c = 10 − (−4) = 14
 c 8a

c  = 8 × 5
–4  = 40

–4 = –10
 d ac + b = 5 × (−4) + 2 = −20 + 2 = −18 
 For each part, 1 mark for substituting the numbers in the 

correct place; 1 mark for correct answer.

Page 22, Simplifying expressions
1. a 2x + 3x − x = 4x 

 1 mark for correct answer.
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1

1. Work out

a) 25.043 − 17.82 

 [I got  / 2 marks]

b) 7.4 × 0.26

 [  / 2 marks]

c) 17.12 ÷ 0.8

 [  / 2 marks]

2. Work out

a) (12 − 4 × 2)3

 [  / 1 mark]

b)
4 × 52

4 × 5 ÷ 2

 [  / 1 mark]

c) 5√50 − 1 + 6 × 3

 [  / 1 mark]

d) 5 + (−3.2) × 4

 [  / 1 mark]

e) (1 − 0.1) × 4 − (−10)

 [  / 2 marks]

f)
(−0.2) × (−6)

−1 + 0.7

 [  / 2 marks]

3. Supermarket A sells a pack of six vegan burgers for £4.65

 Supermarket B sells a pack of eight for £6.59

 Which supermarket is better value? Show your working.

 [  / 3 marks]

4. Marina’s fence measures 1.4 m by 10.5 m. It costs £0.60 to paint the fence per square metre. How 
much does it cost to paint the fence in total?

£  [  / 3 marks]

3
Grade

4
Grade

4
Grade

4
Grade

Calculations
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1. Round 20 193 to

a) 4 significant figures

  [I got  / 1 mark]

b) 3 significant figures

  [  / 1 mark]

c) 2 significant figures

  [  / 1 mark]

d) 1 significant figure.

  [  / 1 mark]

2. Round 0.006 802 to

a) 1 significant figure

  [  / 1 mark]

b) 2 significant figures

  [  / 1 mark]

c) 3 significant figures.

  [  / 1 mark]

3. a) Calculate 
1
3

 (0.02 × 11.9)2. Write all the figures on your calculator display.

  [  / 1 mark]

b) Write your answer to part a

 i) truncated to 2 decimal places

    [  / 1 mark]

 ii) rounded to 2 significant figures.

    [  / 1 mark]

4. One bag of grass seed covers an area of 3.66 m2 and costs £4.99. Fabio needs grass seed for a lawn  
of 32 m2. How much will the grass seed cost Fabio? Give your answer to the nearest pound.

 £  [  / 3 marks]

5. Shirley rounds 0.065 29 to 2 significant figures and gives  
the answer 0.07. Shirley is wrong. Explain why.

 [  / 1 mark]

3
Grade

3
Grade

3
Grade

4
Grade

Rounding & truncation
3

Grade

Hint 
Where do significant figures start?

Hint 
Think about the difference between 
significant figures and decimal places.
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1. Estimate the value of 
317 + 48.6

9.683
. Show your working.

 [I got  / 2 marks]

2. Estimate the value of 
2.67 × 1.36
0.11 + 0.42

. Show your working.

 [  / 2 marks]

3. A biologist visits a lake at the start of January and works out that the number of fi sh in the lake is 
approximately 1000. She thinks that the population is growing at a rate of 17 fi sh per day. Estimate 
how many fi sh there will be in the lake fi ve months later.

 [  / 3 marks]

4. In one week, an Italian restaurant sells 96 portions of lasagne. The restaurant sells a portion of 
lasagne for £8.95 and each portion costs £3.20 to make. Estimate the profi t the restaurant makes 
from lasagne in the week.

£  [  / 3 marks]

5. James is driving to visit his Gran who lives 405 km away. He leaves at 8.30 am and drives at an 
average speed of 77 km/h, stopping for a 25-minute lunch break on the way. Estimate the time he 
arrives at his Gran’s.

 [  / 3 marks]

6. Giving your answers to 1 decimal place, estimate the value of

a) √47

 [  / 1 mark]

b) √200

 [  / 1 mark]

4
Grade Hint 

Alwa�s r�und nu�bers 
be��re calculating.

4
Grade

4
Grade

5
Grade

5
Grade

6
Grade

Estimation
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1. The length, p m, of a football pitch is given as 110 m.  
Write the error interval for p if this value is rounded to

a) the nearest 10 metres 

   [I got  / 2 marks]

b) the nearest 5 metres.

   [  / 2 marks]

2. A number, x, is given rounded to a particular degree of accuracy.  
Write the error interval for x in each case.

a) x = 4.67 to 2 decimal places 

   [  / 2 marks]

b) x = 5000 to 1 significant figure.

   [  / 2 marks]

3. A number, y, is given truncated. Write the error interval for y.

a) y = 9 truncated to an integer

   [  / 2 marks]

b) y = 2.5 truncated to 1 decimal place 

   [  / 2 marks]

4. Sienna uses her calculator to answer a question. The display breaks and she can only see 1.8 at the 
start of her answer. Let x be the unknown number on the display and write the range of possible 
values for x as an error interval.

  [  / 2 marks]

5. The side length of a square is given as 15 cm to the nearest centimetre. Work out the error interval 
for the area, x cm2, of the square.

  [  / 3 marks]

6. A car travels on the motorway at a speed of 110 km/h to 3 significant figures, for a distance of 45 km, 
correct to the nearest kilometre. By considering bounds, work out the time taken in hours to travel 
this distance to an appropriate degree of accuracy. Give a reason for your answer.

  [  / 5 marks]

≤ p <

≤ p <

5
Grade

≤ x <

≤ x <

5
Grade

≤ y <

≤ y <

5
Grade

7
Grade

7
Grade

Error intervals & bounds
5

Grade

Hint 
Remember your 
inequalities.
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1. Work out and simplify where possible

a)
2
9

 + 
5
6

 [I got  / 2 marks]

b) 3
1
6

 − 2
3
4

 [  / 3 marks]

2.
1
8

 of the students in a class drive to school. 
2
3

 of the students walk to school. The rest take the bus. 

 What fraction of the students take the bus?

 [  / 3 marks]

3. Daisy is building a model train track. Her track is 2
4
5

 m long. She then takes out a piece of track which 

 is 
7
8

 m long and replaces it with a piece which is 1
1

20
 m long. Work out the length of her track now.

m [  / 3 marks]

4. Maxwell is reading a book on his e-reader. When he picks it up one day, it tells him he is 
1
3

 of the 

 way through the book. He reads some and when he puts it down he is 
3
4

 of the way through. What 

 fraction of the book did he read?

 [  / 2 marks]

5. Work out the perimeter of the shape shown. 

1
2

cm3

2
5

cm5

1
5

cm2

cm [  / 3 marks]

4
Grade

4
Grade

4
Grade

5
Grade

Adding & subtracting fractions
3

Grade

Hint 
The w��le class is re�resented 
by the nu�ber 1

Hint 
Add toget�er t�e w��le number �arts and 
t�en add toget�er t�e fraction �arts.
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1. A café uses up 
2
3

 of a box of coff ee beans every day. How many days will it take for it to use up 

 16 boxes of coff ee beans?

 [I got  / 2 marks]

2. Work out and simplify where possible.

a) 1
1
2

 × 3
5
6

 [I got  / 3 marks]

b) 4
4
9

 ÷ 2
2
3

 [  / 3 marks]

3. Rafael reserves 
3

10
 of his monthly wage to pay his bills. 

1
4

 of this amount 

 is spent on his electricity bill. 

 What fraction of his monthly wage does Rafael spend on his electricity bill?

 [  / 2 marks]

4. A triangle has base 1
1
5

 cm and height 
6
5

 cm. A rectangle has the same area

 as the triangle. If the width of the rectangle is 
2
5

 cm, what is its length, x cm?

 Give your answer in its simplest form.

x cm

2
5

cm
6
5

cm

1
5

cm1

cm [  / 3 marks]

5. Vasiliki has a piece of material 3
3
4

 m long. 

 She is cutting it into smaller pieces of length 
5
6

 m. 

 How many smaller pieces can she get, and what fraction of a metre 
will be left over?

Number of small pieces =  Fraction left = m

  [  / 3 marks]

3
Grade

4
Grade

4
Grade

5
Grade

5
Grade

Multiplying & dividing fractions

Hint 
What calculation does 
t�e ��rd ‘of’ re�resent?

Hint 
This �uesti�n combines 
fractions and �eometry.
Find the area o� t�e 
triangle. What is t�e 
same about �oth s�apes?

Hint 
You need t� di�ide 
fractions here.
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Multiplying & dividing fractions
1. In Lin’s class, 6 out of 25 children read fantasy books. In Jay’s class, 8 out of 32 children read fantasy 

books. Lin says the proportion of children who read fantasy books is greater in her class than in Jay’s. 
Is Lin correct? Explain your answer.

  

 [  / 2 marks]

2. Sally says that multiplying by 0.01 is the same as dividing by 100. Is Sally correct? 
Explain your reasoning.

 [  / 1 mark]

3. Explain, using prime factors, why 
11
28

 is a recurring decimal.

  

 [  / 2 marks]

4. Jonathan ran some park races last year. 15% of his races were 5 km runs, 
7

10
 of his races were 10 km 

 runs and the rest were half marathons. If he ran 20 races in total, how many were half marathons?

 [  / 3 marks]

5.  In a city, 5.5 out of every 22 square metres are used for housing and services. If housing takes up 
5
8

 of 
this space, what percentage of the total area is used for services? 

 [  / 3 marks]

4
Grade

5
Grade

6
Grade

6
Grade

6
Grade

Fractions, decimals & percentages
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1. Express these fractions as decimals.

a) 1
18

 [I got  / 2 marks]

b) 20
33

 [  / 2 marks]

c) 3
7

 [  / 2 marks]

2. Prove algebraically that 0.5
.
 = 5

9

  [ __ / 2 marks]

3. Write 0.8
.
 4

.
 as a fraction in its simplest form.

 [ __ / 3 marks]

4. Prove algebraically that 0.05
.
 6
.  

= 28
495

  [ __ / 3 marks]

7
Grade

7
Grade

8
Grade

Recurring decimals
6

Grade

Hint 
Let x = 0.5

.
 and � nd 10x
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1. Write these expressions in the form a√2, where a is an integer.

a) √18 − √8

 [I got  / 2 marks]

b) √200  + √72 − √98

 [  / 2 marks]

c) 3√2  + 7√32

 [  / 2 marks]

d) 
14
√2

 [  / 2 marks]

2. Write these expressions in the form a + b√3, where a and b are integers.

a) (1 + √3)2

 [  / 2 marks]

b) 
8

2 − √3

 [  / 3 marks]

c) 
√3 – 1
√3 + 1

 [  / 3 marks]

3. Show that (√11 – √8)(√11 + √8) = 3 

 [  / 3 marks]

8
Grade

8
Grade

8
Grade

Surds
7

Grade

Hint 
Multiply numerator and denominator by the 
denominator with a changed sign.
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1. Peter says that 23 × 52 simpli� es to 105. Peter is wrong. Explain why.

 [I got  / 1 mark]

2. Simplify (2
7 × 24)−1

2
 fully and leave your answer in index form.

 [  / 2 marks]

3. Write in simpli� ed index form

a) (3 1
4 )

1
4  [  / 1 mark]

b) 3√52  [  / 2 marks]

4. Work out

a) ( 2
5 )3

 [  / 1 mark]

b) 25
1
2

 [  / 1 mark]

c) 8
2
3

 [  / 2 marks]

d) (16
9 )−  3

2

 [  / 3 marks]

5. 3 × √27 = 3n

Find the value of n

 [  / 3 marks]

6. 2x × 2y = 64 and 2x ÷ 2y = 4

Find the values of x and y

  x = y =  [  / 4 marks]

5
Grade

Hint 
A power of –1 gives the reciprocal and 
a power of 1n gives the nth root.

6
Grade

7
Grade

8
Grade

9
Grade

Index notation
4

Grade

Hint 
Start by � nding two 
simultaneous equations.
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1. Write 110 as a product of its prime factors.

 [I got  / 2 marks]

2. a)   Write 540 as a product of powers of its prime factors.

 [  / 2 marks]

b)   By looking at its prime factors, explain why 540 is divisible by 15

 [  / 1 mark]

3. a)   Write 750 as a product of its prime factors. Give your answer in index notation.

 [  / 2 marks]

b)   By looking at its prime factors, explain why 750 is not divisible by 4

 [  / 1 mark]

4. The prime factor decomposition of a number, x, is 2 × 32 × 7 × 13

a)   Is x even or odd? Explain your reasoning.

 [  / 1 mark]

b)   What is the prime factor decomposition of a number twice as big as x?

 [  / 1 mark]

5. A number is a multiple of 4, 5 and 6. Write the prime factor decomposition of the 
smallest number it could be.

 [  / 2 marks]

4
Grade

4
Grade

5
Grade

5
Grade

Prime factor decomposition
4

Grade

Hint 
What are the prime 
factors of 15?
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1. a)   Write 160 as a product of prime factors.

 [I got  / 2 marks]

b) Find the highest common factor of 160 and 280

 [  / 2 marks]

c) Find the lowest common multiple of 160 and 280

 [  / 2 marks]

2. Two numbers have prime factor decompositions 23 × 5 × 11 and 2 × 32 × 5

 Find

a) the highest common factor of the two numbers

 [  / 2 marks]

b) the lowest common multiple of the two numbers.

 [  / 1 mark]

3. Fran is sorting her books into piles. She has 225 yellow books and 324 orange books. She does
not want to mix the colours and wants every pile to contain the same number of books. Work
out the biggest number of books she can put in each pile.

 [  / 3 marks]

4. Two numbers, A and B, have prime factor decompositions A = 2 × 3 × 7 × x and B = 22 × 52

 The highest common factor of the two numbers is 4

a) Work out the value of x.

 [  / 1 mark]

b) Work out the value of the number A.

 [  / 1 mark]

4
Grade

5
Grade

5
Grade

6
Grade

Finding HCF and LCM

Hint 
How does the HCF relate to the 
prime factor decomposition?
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1. Write these as ordinary numbers.

a) 1.56 × 108

 [I got  / 1 mark]

b) 8.02 × 10−3

 [  / 1 mark]

2. Write these numbers in standard form.

a) 48 000 000 000

 [  / 1 mark]

b) 0.000 0703

 [  / 1 mark]

c) 95 × 106

 [  / 1 mark]

d) 0.68 × 10−4

 [  / 1 mark]

3. The distance from the Sun to Earth is approximately 150 000 000 km. Write this number in
standard form.

km [  / 1 mark]

4. Put these numbers in order of size, starting with the biggest.

2.1 × 104    2.3 × 105    0.21 × 104    2200

 [  / 3 marks]

5. The size of a bacteria cell is 4 × 10−7 m and the size of a virus is 0.000 000 05 m. Which is smaller, 
the bacteria cell or the virus? Show your working.

 [  / 2 marks]

6. Here are the populations of four countries.

  Angola: 31.8 × 106  Uzbekistan: 3.29 × 107  Malaysia: 31.9 million  Mongolia: 3.2 × 106

Which country has the largest population? Show your working.

 [  / 2 marks]

3
Grade

3
Grade

4
Grade

4
Grade

4
Grade

Standard form
3

Grade

Hint 
Write all the numbers 
in the same form.
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1. Work out the value of each expression, giving your answers in standard form.

a) (5 × 104) + (6 × 105)

 [I got  / 2 marks]

b) (9 × 10−3) − (3 × 10−4)

 [  / 2 marks]

c) (2.1 × 108) × (3 × 10−5)

 [  / 2 marks]

d) (8.2 × 103) ÷ (4.1 × 107)

 [  / 2 marks]

2. The MiG 25 � ghter jet can � y at 4 × 103 km/h. How long would it take to travel a distance of
3000 km? Give your answer in minutes.

 minutes [  / 3 marks]

3. A region on a map forms the shape of a rectangle with width 1.2 × 102 km and length 7 × 103 km. 
Work out the area of this region in standard form.

km2 [  / 3 marks]

4. The circumference of Earth is 4.0075 × 109 cm. The circumference of 
another planet is 0.2 times the circumference of Earth. 

a) Work out an estimate for the circumference of this planet. 
Give your answer in standard form.

cm [  / 3 marks]

b) Is your answer in part a an underestimate or an overestimate? Explain your answer.

 [  / 1 mark]

6
Grade

6
Grade

7
Grade

Calculating with standard form
5

Grade

Hint
Remember that 

speed = distance
time

Hint 
Start by rounding the 
circumference of Earth. 
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Guided answers
Page 1, Calculations

1. a 2 5 . 0 4 3
− 1 7 . 8 2 0

  7 . 2 2 3

1 114

  1 mark for lining up the digits correctly in columns;  
1 mark for the correct answer.

 b 7 4
×    2 6

4 4 4
1 4 8 0
1 9 2 4

+
2

1

  Since 74 × 26 = 1924,  
7.4 × 0.26 = 1924 ÷ 10 ÷ 100 = 1.924

 1 mark for multiplying 74 × 26 to get 1924; 1 mark for  
the correct answer.

 c 17.12 ÷ 0.8 = 171.2 ÷ 8

  
2  1.  4

1711.328
  171.2 ÷ 8 = 21.4 
 1 mark for dividing 171.2 by 8; 1 mark for the correct answer.
2. a  (12 − 4 × 2)3 = (12 − 8)3 = 43 = 64
 1 mark for correct answer.
 b 4 × 52

4 × 5 ÷ 2 = 4 × 25
10  = 100

10  = 10

 1 mark for correct answer.

 c  5√50 − 1 + 6 × 3  = 5 × √49 + 6 × 3 = 5 × 7 + 6 × 3  
= 35 + 18 = 53

 1 mark for correct answer.
 d 5 + (−3.2) × 4 = 5 + (−12.8) = −7.8 
 1 mark for correct answer.
 e  (1 − 0.1) × 4 − (−10)  = 0.9 × 4 − (−10) = 3.6 − (−10)  

= 13.6
1 mark for 3.6; 1 mark for the correct answer.

 f (−0.2) × (−6)
−1 + 0.7  = 1.2

−0.3 = −4
 1 mark for either 1.2 in the numerator or –0.3 in the 

denominator; 1 mark for the correct answer.
3. Supermarket A: £4.65 ÷ 6 = £0.775 per burger
 Supermarket B: £6.59 ÷ 8 = £0.82375 per burger
 0.775 < 0.82375
 Therefore, Supermarket A is better value. 
 1 mark for 0.775; 1 mark for 0.82375; 1 mark for correct 

conclusion with full justification. Total 3 marks.  
4. Area of fence  = 1.4 × 10.5 = 14.7 m2

 Cost = 14.7 × 0.6 = £8.82
 1 mark for multiplying lengths; 1 mark for multiplying by 

cost per square metre; 1 mark for correct answer. Total  
3 marks.  

Page 2, Rounding & truncation
1. a 20 190  b 20 200
 c 20 000  d 20 000

1 mark for each correct answer. 
2. a 0.007 b 0.0068 c 0.006 80

1 mark for each correct answer.

3. a 21.56 8361…
 b i 22 ii 21.5
 1 mark for each correct answer.
3. a 0.018 8813…
 b i 0.01 ii 0.019
 1 mark for each correct answer.
4.  32 ÷ 3.66 = 8.743… 

He can only buy whole bags, so round up to the next 
integer: 9 bags.  
Total cost  = 9 × 4.99 = £44.91 

= £45 to the nearest pound
  1 mark for correct division; 1 mark for rounding up and 

multiplying by £4.99; 1 mark for correct answer. Total  
3 marks.

5.  Shirley has rounded 0.065 29 to 2 dp instead of 2 sf. The 
correct answer is 0.065
1 mark for a correct explanation.

Page 3, Estimation
1. 317 + 48.6

9.683  ≈ 300 + 50
10  ≈ 350

10  ≈ 35
 1 mark for rounding to 1 sf; 1 mark for correct answer.
2. 2.67 × 1.36

0.11 + 0.42  ≈ 3 × 1
0.1 + 0.4  ≈ 3

0.5 ≈ 6
 1 mark for rounding to 1 sf; 1 mark for correct answer.
3. Number of fish at start of January ≈ 1000 
 Increase ≈ 20 fish per day 
 Five months ≈ 5 × 30 ≈ 150 days 
 Number of fish after five months ≈ 150 × 20 + 1000 ≈ 4000 
  1 mark for rounding rate of increase to 1 sf; 1 mark for 

correct calculation for the number of fish after five months; 
1 mark for correct answer. Total 3 marks.

4.  Number of portions sold ≈ 100 
Sale price per portion ≈ £9.00 
Cost per portion ≈ £3.00 
Profit per portion ≈ £9.00 – £3.00 ≈ £6.00 
Total profit ≈ £6.00 × 100 ≈ £600 
1 mark for rounding portions, sale price and cost to 1 sf;  
1 mark for a profit calculation; 1 mark for correct answer. 
Total 3 marks. 
Note that there are alternative methods.

5.  Distance driven ≈ 400 km 
Average speed ≈ 80 km/h

  Time driving ≈ 400
80  ≈ 5 hours

  Time for whole journey ≈ 5 hours 30 minutes (including 
the break) 
Time of arrival is roughly 2 pm (8.30 am + 5 12 hours). 
1 mark for rounding distance and speed to 1 sf; 1 mark for 
finding the time taken; 1 mark for correct answer. Total  
3 marks.

6. a √36 < √47 < √49, so 6 < √47 < 7
  √47 = 6.9 to 1 dp

1 mark for an answer of 6.8 or 6.9
 b  √196 < √200 < √225, so 14 < √200 < 15 
  √200 = 14.1 to 1 dp

1 mark for an answer of 14.1 or 14.2
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Page 4, Error intervals & bounds
1. a 105 ≤ p < 115 b 107.5 ≤ p < 112.5
 1 mark for each correct minimum; 1 mark for each correct 

maximum.
2. a 4.665 ≤ x < 4.675 b 4500 ≤ x < 5500
 1 mark for each correct minimum; 1 mark for each correct 

maximum. 
3. a 9 ≤ y < 10  b 2.5 ≤ y < 2.6
 1 mark for each correct minimum; 1 mark for each correct 

maximum.
4.  Sienna can see a truncation to 1 dp so the error interval is 

1.8 ≤ x < 1.9
  1 mark for correct minimum and maximum; 1 mark for 

correct interval notation.
5.  Lower bound for the length is 14.5 cm, so lower bound for 

the area is 14.52 = 210.25 cm2. 
Upper bound for the length is 15.5 cm, so upper bound 
for the area is 15.52 = 240.25 cm2. 
Error interval for the area, x cm2, is 210.25 ≤ x < 240.25

  1 mark for 14.52; 1 mark for 15.52; 1 mark for correct  
error interval. Total 3 marks.

6.  The error interval for the speed, s km/h, is 109.5 ≤ s < 110.5 
The error interval for the distance, d km, is 44.5 ≤ d < 45.5

  The lower bound for the time taken is 44.5
110.5 = 0.4027… 

hours

  The upper bound for the time taken is 45.5
109.5 = 0.4155… 

hours
  Both of these answers round to 0.4 hours to 1 dp, so this 

is an appropriate degree of accuracy.
  1 mark for upper and lower bounds for speed;  

1 mark for upper and lower bounds for distance;  
1 mark for lower bound for time; 1 mark for upper bound 
for time; 1 mark for correct answer. Total 5 marks.

Page 5, Adding & subtracting fractions

1. a 2
9 + 5

6 = 4
18 + 15

18 = 19
18 or 1 1

18
 1 mark for finding a common denominator; 1 mark for 

correct answer.
 b 31

6 – 23
4 = 19

6  – 11
4  = 38

12 – 33
12 = 5

12
 1 mark for converting mixed numbers to improper  

fractions; 1 mark for finding a common denominator;  
1 mark for correct answer. Total 3 marks.

2. 1
8 + 2

3 = 3 + 16
24  = 19

24

 1 – 19
24 = 24

24 – 19
24 = 5

24
  1 mark for finding a common denominator of 24; 1 mark 

for adding to get 19
24 ; 1 mark for correct answer. Total  

3 marks.

3. 24
5 – 7

8 + 1 1
20 = 14

5  – 7
8 + 21

20 = 112
40  – 35

40 + 42
40 = 119

40  m or 239
40 m

  1 mark for converting mixed numbers to improper fractions; 
1 mark for finding a common denominator; 1 mark for 
correct answer. Total 3 marks.

4. 3
4 – 1

3 = 9 – 4
12  = 5

12 
  1 mark for finding a common denominator; 1 mark for  

correct answer.
5. Perimeter = 31

2 + 52
5 + 21

5 

  = 3 + 5 + 2 + 1
2  + 2

5  + 1
5

  = 10 + 5
10 + 4

10 + 2
10

  = 10 + 11
10

  = 10 + 1 1
10 = 11 1

10 cm
 1 mark for summing the lengths; 1 mark for finding 

common denominator; 1 mark for correct answer or 
equivalent. Total 3 marks.

Page 6, Multiplying & dividing fractions

1. 16 ÷ 2
3 = 16

1  × 3
2 = 16 × 3

1 × 2  = 8 × 3
1 × 1  = 24

1  = 24 days

  1 mark for writing a division and turning it into a correct 
multiplication; 1 mark for correct answer.

2. a 11
2 × 3 5

6  = 3
2 × 23

6  = 3 × 23
2 × 6  = 1 × 23

2 × 2  = 23
4  = 53

4

  1 mark for converting to improper fractions; 1 mark for 
multiplying; 1 mark for correct answer. Accept correct 
improper fraction or mixed number. Total 3 marks.

 b 44
9 ÷ 22

3 = 40
9  ÷ 8

3 = 40
9  × 3

8 = 40 × 3
9 × 8  = 5 × 1

3 × 1  = 5
3 = 12

3

 1 mark for converting to improper fractions; 1 mark 
for writing a correct multiplication; 1 mark for correct, 
simplified answer (improper fraction or mixed number).  
Total 3 marks.

3. 1
4 of 3

10 = 1
4 × 3

10 = 3
40

1 mark for multiplying; 1 mark for correct answer.
4.  Area of triangle = 1

2 × 11
5 × 6

5 = 1
2 × 6

5 × 6
5 = 18

25 cm2 

This is the area of the rectangle. 
Length of rectangle  = 18

25 ÷ 2
5 = 18

25 × 5
2 = 18 × 5

25 × 2  

= 9 × 1
5 × 1  = 9

5 cm or 14
5 cm

  1 mark for writing a correct multiplication; 1 mark for 
writing a division and turning into a correct multiplication;  
1 mark for correct, simplified answer (improper fraction or 
mixed number). Total 3 marks.

5. 33
4 ÷ 5

6 = 15
4  ÷ 5

6 = 15
4  × 6

5 = 90
20 = 9

2 or 41
2 or 4.5

 Vasiliki can get 4 smaller pieces. 

 1
2 × 5

6 = 5
12 m will be left over. 

 1 mark for converting to improper fraction and writing 
a correct multiplication; 1 mark for correct answer to the 
multiplication and identifying correct number of smaller 
pieces; 1 mark for correct fraction left over. Total 3 marks.

Page 7, Fractions, decimals & percentages
1.  Lin’s class: 6

25 = 24
100 = 24%

  Jay’s class: 8
32 = 1

4 = 25
100 = 25%

  Lin is not correct. Jay’s class has a (slightly) higher 
proportion of students who read fantasy books.

  1 mark for finding either 24% or 25% or for giving both 
fractions a common denominator; 1 mark for a complete, 
correct explanation.

2.  Since 0.01 = 1
100, multiplying by 0.01 is the same as 

multiplying by 1
100, which makes the answer 100 times 

smaller, so it is equivalent to dividing by 100. Sally is correct.
1 mark for a correct explanation.

3.  11
28 = 11

2 × 2 × 7

  If a fraction produces a terminating decimal, the prime 
factors in the denominator can only be 2s or 5s. This 

8

1

1

2

5 1

3 1

9 1

5 1
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fraction has a prime factor of 7 in the denominator, so it 
will produce a recurring decimal.

  1 mark for the prime factor decomposition of 28; 1 mark for 
a correct explanation.

4.  710 = 70%; 70% + 15% = 85%; 100% − 85% = 15%  
15% of the runs were half marathons. 
Since 15% of 20 is 3, Jonathan ran 3 half marathons.

  1 mark for adding 7
10 and 15% (either as percentages or 

fractions) and subtracting from 100% (or 1); 1 mark for 
attempting to find 15% of 20; 1 mark for the correct answer.  
Total 3 marks. 
Note that there are alternative methods.

5. Area used for housing and services = 5.5
22  = 1

4

 Fraction of this area used for services = 1 – 5
8 = 3

8

 Total area used for services = 3
8 × 1

4 = 3
32 = 9.375%

 1 mark for 3
8 ; 1 mark for multiplying by 1

4 ; 1 mark for 
correct answer as a percentage. Total 3 marks. 

Page 8, Recurring decimals

1. a 
0.  0   5   5   5   5

18 1.10100100100100    1
18 = 0.05

.

 b 
   0.   6  0   6  0

33 20.2002020020    20
33 = 0.6

.
 0
.

 c 
0. 4  2  8  5  7 1  4

7 3.30206040501030      37 = 0.4
. 
28571

.

  For each part, 1 mark for division; 1 mark for the correct 
answer.

2. Let x = 0.5
.
  

 Then 10x = 5.5
.
 

 Subtracting x from 10x, you have 9x = 5, so x = 5
9

  1 mark for finding x and 10x and subtracting; 1 mark for 
the correct answer.

3. Let x = 0.8
.
 4
.

  Then 100x = 84.8
.
4
.

 Subtracting x from 100x, you have 99x = 84, so x = 84
99 = 28

33 
  1 mark for finding x and 100x and subtracting; 1 mark for 

84
99; 1 mark for the correct answer. Total 3 marks.

4. Let x = 0.05
.
6
.

 Then 10x = 0.5
.
6
.

 Also 1000x = 56.5
.
6
.

  Subtracting 10x from 1000x, you have 990x = 56, so 
x = 56

990 = 28
495

  1 mark for finding 10x and 1000x and subtracting; 1 mark 
for 56

990; 1 mark for the correct answer. Total 3 marks.

Page 9, Surds
1. a √18 − √8 = 3√2 − 2√2 = √2 (a = 1)
 1 mark for simplifying both surds; 1 mark for correct 

answer.
 b √200 + √72 − √98 = 10√2 + 6√2 − 7√2 = 9√2 (a = 9)
 1 mark for simplifying the three surds; 1 mark for correct 

answer. 
 c  3√2 + 7√32 = 3√2 + 7 × 4√2 = 3√2 + 28√2 = 31√2  

(a = 31)
 1 mark for simplifying 7√32; 1 mark for correct answer.
 d 14

√2 = 14√2
2

 = 7√2 (a = 7)

 1 mark for rationalising the denominator (multiplying 
numerator and denominator by √2); 1 mark for correct 
answer.

2. a  (1 + √3)2 = (1 + √3)(1 + √3) = 1 + √3 + √3 + 3 = 4 + 2√3 
(a = 4, b = 2)

 1 mark for expanding the brackets; 1 mark for simplifying 
expression to correct answer.

 b  8
2 − √3 = 8(2 + √3)

(2 − √3)(2 + √3) 
= 16 + 8√3

4 – 3  = 16 + 8√3
1  = 16 + 8√3  

(a = 16, b = 8)
 1 mark for rationalising the denominator (multiplying 

numerator and denominator by 2 + √3); 1 mark for 1 in the 
denominator; 1 mark for the correct answer. Total 3 marks.

 c  √3 – 1
√3 + 1  = (√3 – 1)(√3 – 1)

(√3 + 1)(√3 – 1) 
= 3 – 2√3 + 1

3 – 1
 = 4 – 2√3

2
 = 2 – √3  

(a = 2, b = −1)
 1 mark for rationalising the denominator (multiplying 

numerator and denominator by √3 – 1); 1 mark for 2 in the 
denominator; 1 mark for the correct answer. Total 3 marks.

3. (√11 – √8)(√11 + √8)  = 11 + √11√8 – √11√8 – 8 
= 11 – 8 = 3 as required

 1 mark for attempt to expand brackets; 1 mark for cancelling 
middle terms; 1 mark for fully correct working. Total 3 marks. 

Page 10, Index notation
1.  Peter has multiplied the bases. Since the bases are 

different, this cannot be simplified as a simple power of 10 
1 mark for a correct explanation.

2. (27 × 24)–1

2  = (27 + 4)–1

2  = (2
11)–1

2  = 2
11 × (–1)

2  = 2–11 − 1 = 2–12

1 mark for 211 in the brackets; 1 mark for correct answer.

3. a (3
1
4)

1
4 = 3

1
4 × 14 = 3

1
16

 1 mark for correct answer.
 b  3√52 = 5

2
3

 1 mark for a fractional index with 3 in the denominator;  
1 mark for the correct answer.

4. a (2
5)3

 = 2
3

53 = 8
125

 1 mark for correct answer.

 b 25
1
2 = √25 = 5

 1 mark for correct answer.

 c 8
2
3 = (3√8)2 = 22 = 4

1 mark for 2; 1 mark for correct answer.

 d (16
9 )−3

2 = ( 9
16)

3
2 = ( √9

√16)
3

 = (3
4)3

 = 27
64

 1 mark for 9
16; 1 mark for 3

4 ; 1 mark for correct answer.  
Total 3 marks.

5. 3 × √27 = 3 × (27)
1
2 = 3 × (33)

1
2 = 31 × 3

3
2 = 3

1 +  32 = 3
5
2 

 n = 5
2 or 21

2 or 2.5 
 1 mark for attempting to rewrite 27 with base 3, 1 mark for 

3
3
2; 1 mark for correct answer. Total 3 marks. 

6. 64 = 26

 2x × 2y = 26 ⇒ x + y = 6 (1)
 4 = 22

 2x ÷ 2y = 22 ⇒ x – y = 2 (2)
 (1) + (2): 2x = 8 ⇒ x = 4
 Substitute into (1): 4 + y = 6 ⇒ y = 2
 1 mark for attempting to rewrite 64 and 2 with base 2;  

1 mark for either equation correct; 1 mark for attempting 
to solve simultaneously; 1 mark for correct values for x and 
y. Total 4 marks. 
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2

25

2

2

2

7

280160

 HCF(160, 280) = 23 × 5 = 40
 1 mark for multiplying the common factors; 1 mark for 

correct answer.
 c  From the Venn diagram, 

LCM(160, 280) = 2 × 2 × 2 × 2 × 2 × 5 × 7 = 1120
 1 mark for multiplying all appropriate factors; 1 mark for 

correct answer.
2. 

5

2

2

2

11

3

3

 a HCF = 2 × 5 = 10
 b LCM = 2 × 2 × 11 × 2 × 5 × 3 × 3 = 3960
 1 mark for correct Venn diagram or alternative method; 

1 mark for HCF; 1 mark for LCM. Total 3 marks.
3. 225 = 32 × 52

324 = 22 × 34

A Venn diagram would look like this:

3

3

2

orange yellow

3

5

53
2

 The HCF of the two numbers is 9, so Fran can sort her 
books into piles of a maximum of 9 if they are to be the 
same size.

  1 mark for the prime factors of 225; 1 mark for the prime 
factors of 324; 1 mark for correct answer. Total 3 marks.

4.  a  You know that 4 = 22 must divide into A, but 2 × 3 × 7 
only has one 2

 Therefore, x = 2
 b A = 2 × 2 × 3 × 7 = 84

1 mark for each correct answer.

Page 13, Standard form
1. a 1.56 × 108 = 156 000 000 b 8.02 × 10−3 = 0.008 02

1 mark for each correct answer.
2. a 48 000 000 000 = 4.8 × 1010 b 0.000 0703 = 7.03 × 10−5

 c 95 × 106 = 9.5 × 107  d 0.68 × 10−4 = 6.8 × 10−5

1 mark for each correct answer.
3. 150 000 000 km = 1.5 × 108 km

1 mark for each correct answer.
4.  Putting all the numbers in either standard or ordinary 

form:
2.1 × 104 = 21 000; 2.3 × 105 = 230 000; 
0.21 × 104 = 2.1 × 103 = 2100; 2200 = 2.2 × 103

The order, starting with the biggest, is 2.3 × 105, 2.1 × 104, 
2200, 0.21 × 104

Page 11, Prime factor decomposition
 You might use a factor tree in your working with the same start 
and end as shown here but with diff erent middle branches.
1. 110

11 10

5 2

110 = 2 × 5 × 11
  1 mark for fi nding or listing the prime factors; 1 for correct 

answer.
2. a 540

54 10

5 2

3 23 3

9 6

 540 = 22 × 33 × 5
 1 mark for fi nding or listing the prime factors; 1 mark for 

correct answer.
 b  Since 15 = 3 × 5 and both 3 and 5 are prime factors of 

540, then 540 must be divisible by 15
1 mark for a correct explanation.

3. a 750

75 10

5 225 3

5 5

 750 = 2 × 3 × 53

 1 mark for fi nding or listing the prime factors; 1 mark for 
correct answer.

 b  Since 4 = 2 × 2, but 750 only contains the factor of 
2 once, 750 is not divisible by 4

1 mark for a correct explanation.
4. a 2 × 32 × 7 × 13 is even since 2 is a prime factor. 

1 mark for correct answer.
 b  To double a number, you multiply by 2, so the prime 

factor decomposition of a number twice as big will 
have another factor of 2. This is 22 × 32 × 7 × 13

1 mark for correct answer.
5. The prime factors of each number are:
 4 = 2 × 2; 5 = 5; 6 = 2 × 3
  Any number divisible by 4, 5 and 6 must have at least 

two 2s, one 5 and a 3, so the smallest such number is 
22 × 3 × 5

  1 mark for listing the prime factors of 4 and 6; 1 mark for 
correct answer.

Page 12, Finding HCF and LCM
1. a 160 = 25 × 5
 1 mark for fi nding or listing the prime factors; 1 mark for 

correct answer.
 b  280 = 23 × 5 × 7

  A Venn diagram to show the prime factors looks 
like this:
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 c 6x2y−3

18yx−1  = 13 x3y−4 or x3

3y4 

 1 mark for 13; 1 mark for x3 y–4 or x
3

y4  .

 d √x4y6 = (x4y6)
1
2 = x2y3 

 1 mark for x2; 1 mark for y3. 
4. a 3−2 × 38

37  = 3
6

37 = 3−1

  3−1 = 3x, so x = −1
 1 mark for 36 in the numerator; 1 mark for 3–1; 1 mark for 

identifying that x = –1. Total 3 marks. 
 b 25 × 42 = 8x 

 25 × (22)2 = (23)x

 25 × 24 = 23x

 29 = 23x 

  3x = 9, so x = 3 
 1 mark for writing 4 as 22 or 8 as 23; 1 mark for 29 on the 

left-hand side; 1 mark for the correct answer. Total  
3 marks. 

Page 16, Solving linear equations 
1 a 5 − x

2  = 12; 5 − x = 24; 5 = 24 + x; x = −19 
 1 mark for 5 – x = 24; 1 mark for the correct answer. 
 b 2

y  = 5; 2 = 5y; y = 2
5  

 1 mark for 2 = 5y; 1 mark for the correct answer. 
 c 3 + p = 4p − 6; 3 + 6 = 4p − p; 9 = 3p; p = 3 
 1 mark for 9 = 3p; 1 mark for correct answer. 
 d 3(3 − 2p) = 4 − 11p 
  9 − 6p = 4 − 11p 
  −6p + 11p = 4 − 9
  5p = −5
  p = –5

5  = −1 
 1 mark for 5p = −5; 1 mark for correct answer. 
2.  Sarah: n, Ewan: n − 5, Cameron: 2n
 Total: n + (n − 5) + 2n = 35
 4n − 5 = 35
 4n = 40
 n = 10, so Sarah plays 10 holes.
 1 mark for n − 5 and 2n; 1 mark for adding and writing 

equal to 35; 1 mark for correct answer. Total 3 marks. 
3. 2x + 3 = 3x − 4; 3 + 4 = 3x − 2x; 7 = x
 Rosalind’s number is 7 
 1 mark for a correct equation; 1 mark for a correct 

rearrangement; 1 mark for correct answer. Total 3 marks. 
4. a 2x − 1 = x + 3; 2x − x = 3 + 1; x = 4
 1 mark for a correct equation; 1 mark for a correct 

rearrangement; 1 mark for correct answer. Total 3 marks. 
 b  If x = 4, the shorter side is x + 3 = 4 + 3 = 7 cm  

(or 2x − 1 = 2 × 4 − 1 = 7 cm).  
The perimeter is 7 + 7 + y + y = 14 + 2y.  
Since 14 + 2y = 34, 2y = 20, y = 10 
This means the area of the rectangle is 10 × 7 = 70 cm2. 

 1 mark for finding the length of the shorter side (7 cm);  
1 mark for setting up an equation to find y; 1 mark for  
y = 10; 1 mark for correct answer. Total 4 marks. 

  1 mark for converting at least two of the numbers correctly 
to an alternative form; 1 mark for any three in the correct 
order; 1 mark for all in the correct order. Total 3 marks.

5. Virus: 0.000 000 05 = 5 × 10−8 m 
 Bacteria cell: 4 × 10−7 = 0.000 0004 m
 The virus is smaller.
  1 mark for getting both numbers in the same form; 1 mark 

for correct conclusion.
6.  Put all the populations in the same form.  

If you put them all in standard form, you have:  
Angola: 3.18 × 107; Uzbekistan: 3.29 × 107;  
Malaysia: 3.19 × 107; Mongolia: 3.2 × 106  
Uzbekistan has the biggest population.

  1 mark for putting all numbers in the same form;  
1 mark for correct answer.

Page 14, Calculating with standard form
1. a  (5 × 104) + (6 × 105)  = 50 000 + 600 000  

= 650 000 = 6.5 × 105

 1 mark for converting to ordinary numbers or the same 
power of 10; 1 mark for correct answer.

 b  (9 × 10−3) − (3 × 10−4)  = 0.009 − 0.0003  
= 0.0087 = 8.7 × 10−3

 1 mark for converting to ordinary numbers or the same 
power of 10; 1 mark for correct answer.

 c (2.1 × 108) × (3 × 10−5) = 6.3 × 108 + (−5) = 6.3 × 103

1 mark for 103; 1 mark for correct answer.
 d (8.2 × 103) ÷ (4.1 × 107) = 2 × 103 − 7 = 2 × 10−4

1 mark for 10–4; 1 mark for correct answer.
2. Using time = distance

speed ,

             time = 3000
4 × 103 = 3 × 103

4 × 103 = 3
4 hour = 45 minutes

  1 mark for dividing distance by speed; 1 mark for 3
4 hour;  

1 mark for correct answer in minutes. Total 3 marks.
3. Area = (1.2 × 102) × (7 × 103) = 8.4 × 102 + 3 = 8.4 × 105 km2

  1 mark for multiplying; 1 mark for 105; 1 mark for correct 
answer. Total 3 marks.

4. a Circumference ≈ 4 × 109 × 0.2 = 0.8 × 109 = 8 × 108 cm
  1 mark for rounding 4.0075; 1 mark for multiplication;  

1 mark for correct answer in standard form. Total  
3 marks. 

 b  It is an underestimate because 4.0075 is rounded down. 
 1 mark for correct answer with explanation.

Page 15, Simplifying expressions 
1. a 3p − 5q + 3p2 + 2q + 2q2 − 9p2 = 3p − 3q − 6p2 + 2q2 

1 mark for –3q and –6p2; 1 mark for the correct answer. 
 b 5x3 − 2xy − 6 + 6x3 − 2 − 7xy + 8 = 11x3 − 9xy 

1 mark for 11x3 or 9xy; 1 mark for the correct answer. 
2. a Perimeter = 3x + 3x + 7y + 7y = 6x + 14y 
 1 mark for an unsimplified expression; 1 mark for the 

correct answer. 
 b Area = 3x × 1.5x = 4.5x2 

 1 mark for an unsimplified expression; 1 mark for the 
correct answer. 

3. a (2a)3 = 8a3 

 1 mark for 8; 1 mark for a3. 
 b (5a2b3)2 = 25a4b6 

 1 mark for 25; 1 mark for a4 b6. 
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Use the knowledge organisers to create mind maps or flashcards for each topic.  Then, when you 
have finished, answer the practice questions on the back of each knowledge organiser. 
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D
isease 

A
n illness that prevents the body functioning norm

ally. 

Pathogen 
A

n organism
 that causes disease. 

C
om

m
unicable D

isease 
A

ny disease that can be spread directly from
 one person to another. 

N
on-com

m
unicable 

W
hen an anim

al that cannot be spread from
 one person to another.  

Im
m

une system
 

A
ll the organs in the body that protect against disease. 

C
holera 

A
 bacterial infection of the sm

all intestine w
hich causes diarrhoea 

D
iarrhoea 

Loose or w
atery faeces. 

Tuberculosis 
A

 com
m

unicable disease that infects the lungs. 

V
iruses 

A
 particle that can infect cells and cause them

 to m
ake copies of the virus. 

M
alaria 

A
 dangerous disease caused by a protest that causes serious fever, headaches and 

vom
iting, dam

ages to the blood and liver and can lead to death. 

H
aem

orrhagic fever 
A

 disease that causes a fever and internal bleeding.  

H
IV

 
H

um
an im

m
unodeficiency virus (H

IV
) w

hich is a virus w
hich attacks w

hite blood cells, often 
leading to A

ID
s 

A
ID

s 
A

cquired im
m

une deficiency syndrom
e w

hich is w
hen a persons im

m
une system

 has been 
dam

aged and they are m
ore likely to get secondary infections. 

Secondary infections 
A

n infection because an im
m

une system
 is w

eakened. 

H
ygiene 

Keeping things clean by rem
oving or killing pathogens. 

Epidem
ic 

W
hen m

any people over a large area are infected w
ith the sam

e pathogen at the sam
e 

tim
e.  

V
ectors 

Som
ething that transfers things from

 one place to another. 

Physical barrier 
A

 structure that stops a pathogen entering the body e.g. skin 

C
hem

ical defence 
The use of chem

ical com
pounds to defend against attacks e.g. hydrochloric acid in the 

stom
ach. 

M
ucus 

A
 sticky secretion that lines openings to the body i.e. snot 

C
iliated cell 

A
 cell w

hich has sm
all hair-like features to w

aft m
ucus.  

C
halara dieback 

A
 disease of ash trees caused by a fungi. (ash dieback) 

Biology Topic 5—
H
ealth, D

isease and the D
evelopm

ent of M
edicine (CB5) Part 1 

Y
our im

m
une system

 

Red =
 physical barrier 

O
range =

 chem
ical defence 

A
 m

osquito is a vector for 
m

alaria.  

Som
e tubes of the body 

secrete m
ucus w

hich is 
w

afted by ciliated cells 

H
ydrochloric 

acid in the 
stom

ach  

Skin w
hich  secretes 

lysozym
e, a chem

ical 
w

hich  defends against 
bacteria 
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A

n illness that prevents the body functioning norm
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A

n organism
 that causes disease. 

 
A

ny disease that can be spread directly from
 one person to another. 

 
W

hen an anim
al that cannot be spread from

 one person to another.  

 
A

ll the organs in the body that protect against disease. 

 
A

 bacterial infection of the sm
all intestine w

hich causes diarrhoea 

 
Loose or w

atery faeces. 

 
A

 com
m

unicable disease that infects the lungs. 

 
A

 particle that can infect cells and cause them
 to m

ake copies of the virus. 

 
A

 dangerous disease caused by a protest that causes serious fever, headaches and 
vom

iting, dam
ages to the blood and liver and can lead to death. 

 
A

 disease that causes a fever and internal bleeding.  

 
H

um
an im

m
unodeficiency virus (H

IV
) w

hich is a virus w
hich attacks w

hite blood cells, often 
leading to A

ID
s 

 
A

cquired im
m

une deficiency syndrom
e w

hich is w
hen a persons im

m
une system

 has been 
dam

aged and they are m
ore likely to get secondary infections. 

 
A

n infection because an im
m

une system
 is w

eakened. 

 
Keeping things clean by rem

oving or killing pathogens. 

 
W

hen m
any people over a large area are infected w

ith the sam
e pathogen at the sam

e 
tim

e.  

 
Som

ething that transfers things from
 one place to another. 

 
A

 structure that stops a pathogen entering the body e.g. skin 

 
The use of chem

ical com
pounds to defend against attacks e.g. hydrochloric acid in the 

stom
ach. 

 
A

 sticky secretion that lines openings to the body i.e. snot 

 
A

 cell w
hich has sm

all hair-like features to w
aft m

ucus.  

 
A

 disease of ash trees caused by a fungi. 
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m
une system

 

Red =
 physical barrier 

O
range =

 chem
ical defence 

A
 m

osquito is a vector for 
_________.  

Som
e tubes of the body 

secrete _____ w
hich is 

w
afted by ________ 

__________
_____ in the 
stom

ach  

_____ w
hich  secretes 

________, a chem
ical 

w
hich  defends against 

bacteria 
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D
isease 

 

Pathogen 
 

C
om

m
unicable D

isease 
 

N
on-com

m
unicable 

 

Im
m

une system
 

 

C
holera 

 

D
iarrhoea 

 

Tuberculosis 
 

V
iruses 

 

M
alaria 

 

H
aem

orrhagic fever 
 

H
IV

 
 

A
ID

s 
 

Secondary infections 
 

H
ygiene 

 

Epidem
ic 

 

V
ectors 

 

Physical barrier 
 

C
hem

ical defence 
 

M
ucus 

 

C
iliated cell 

 

C
halara dieback 
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O
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Learning O
utcom

e 
Strengthen  

PQ
- Extend  

5.1, 5.2, 5.3 

1. 
W

hat is a pathogen? 

2. 
W

hat is the im
m

une system
? 

3. 
H

ow
 do com

m
unicable and non-com

m
unicable diseases dif-

fer? 

4. 
Suggest w

hy som
ebody infected w

ith the H
IV

 virus is m
ore 

likely than people w
ithout the virus to get com

m
unicable 

diseases.  

5. 
Suggest w

hy w
here you live m

ight affect how
 long you live 

5.4, 5.5 

1. 
W

hat is tuberculosis? 

2. 
W

hat is a haem
orrhagic fever? 

3. 
D

escribe the signs of m
alaria. 

3. 
Explain how

 H
IV

 can lead to A
ids. 

4. 
D

raw
 a table w

ith the follow
ing headings: disease, nam

e 
of pathogen, host of organism

 and disease. C
om

plete the 
table w

ith all the exam
ples of diseases on the other side of 

5.6 

1. 
W

hat is an epidem
ic? 

2. 
W

hat is a vector? 

3. 
H

ow
 can pathogens spread? 

4. 
Explain w

hy it is im
portant to w

ash your hands thoroughly 
after going to the toilet.  

5. 
Explain how

 isolating infected people and w
earing full-

body protective clothing helped to bring the 2014-2015 

5.8, 5.12 

1. 
N

am
e an exam

ple of a chem
ical defence. 

2. 
N

am
e an exam

ple of a physical barrier.  

3. 
W

hat is a hygiene? 

4. 
Explain how

 cilia help cells lining tubes in the lungs to carry 
out their function w

ell.  

5. 
M

illions of pathogens are breathed into the nose and 
m

outh every day. D
escribe all the barriers and defences 

that the body has to prevent those pathogens causing dis-
ease.  

Biology Topic 5—
H
ealth, D

isease and the D
evelopm

ent of M
edicine (CB5) Part 1 
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A
n

tig
e
n
s 

A
n p

ro
te

in o
n the

 surfa
ce

 o
f the

 ce
ll o

f a
 p

a
tho

g
e
n.  

Ly
m

p
h

o
cy

te
s 

A
 ty

p
e
 o

f w
hite

 b
lo

o
d
 ce

ll tha
t p

ro
d
uce

s a
ntib

o
d
ie

s 

A
n

tib
o

d
ie

s 
A

 p
ro

te
in p

ro
d

uce
d
 b

y
 ly

m
p

ho
cy

te
s w

hich ne
utra

lise
s m

icro
o
rg

a
nism

s. 

A
ctiv

a
te

d
 

W
he

n a
n
 a

nim
a

l tha
t ca

nno
t b

e
 sp

re
a

d
 fro

m
 o

ne
 p

e
rso

n to
 a

no
the

r.  

M
e
m

o
ry

 ly
m

p
h

o
-

cy
te

s 
A

 ly
m

p
ho

cy
te

 w
hich sta

y
s in the

 b
lo

o
d
 a

fte
r the

 p
a
tho

g
e
n ha

s le
ft.  

S
e
co

n
d
a
ry

 re
sp

o
n

se
 

W
he

n the
 im

m
u
ne

 sy
ste

m
 re

sp
o
nd

s fo
r a

 se
co

nd
 tim

e
 d

ue
 to

 m
e
m

o
ry

 ly
m

p
ho

cy
te

s 

Im
m

u
n

e
 

W
he

n a
 p

e
rso

n
 d

o
e
s no

t g
e
t the

 sy
m

p
to

m
s b

e
ca

use
 the

y
’re

 b
o
d
y
 d

e
stro

y
s the

 p
a
tho

g
e
n 

q
uickly

.  

V
a
ccin

e
 

A
 sub

sta
nce

 co
nta

ining
 a

 d
e
a
d
 o

r w
e
a
ke

ne
d
 fo

rm
 o

f the
 p

a
tho

g
e
n to

 m
a

ke
 a

 p
e
rso

n
 im

-
m

une
.  

P
e
n
icillin

 
The

 first kind
 o

f a
ntib

io
tic e

x
tra

cte
d
 fro

m
 a

 m
o
uld

.  

A
n

tib
io

tics 
M

e
d
icine

 tha
t kills the

 b
a
cte

ria
.  

P
re

-clin
ica

l 
The

 te
sting

 o
f a

 d
rug

 b
e
fo

re
 it is te

ste
d

 o
n h

um
a

ns e
.g

. tissue
 o

r a
nim

a
ls  

S
id

e
 e

ffe
cts 

U
ninte

nd
e
d
 ha

rm
ful e

ffe
ct o

f a
 m

e
d
icine

.  

C
lin

ica
l tria

l 
The

 te
sting

 o
f a

 m
e
d
icine

 o
n p

e
o
p
le

.  

G
e
n
e
tic d

iso
rd

e
r 

A
 d

iso
rd

e
r ca

use
d

 b
y
 fa

ulty
 g

e
ne

s.  

M
a
ln

u
tritio

n
 

B
a
d
 d

ie
t. H

e
a

lth p
ro

b
le

m
s ca

use
d

 b
y
 e

a
ting

 to
o
 m

uch o
r to

o
 little

 o
f o

ne
 o

r m
o
re

 nutrie
nts.  

D
e
ficie

n
cy

 d
ise

a
se

 
A

n illne
ss d

ue
 to

 insufficie
nt sup

p
ly

 o
f a

n e
sse

ntia
l d

ie
ta

ry
 re

q
uire

m
e
nt.  

D
ru

g
 

A
 che

m
ica

l sub
sta

nce
 tha

t a
lte

rs the
 fu

nctio
ning

 p
a
rt o

f the
 b

o
d
y
.  

C
irrh

o
sis 

D
a
m

a
g
e
 to

 the
 live

r ca
u
se

d
 b

y
 d

rinking
 to

o
 m

uch a
lco

ho
l o

ve
r lo

ng
 p

e
rio

d
s o

f tim
e
.  

O
b
e
sity

 
A

 co
nd

itio
n w

he
re

 so
m

e
o
ne

 ha
s a

 B
M

I a
b
o
ve

 3
0
 a

nd
 is to

o
 fa

t fo
r the

ir h
e
ig

ht.  

H
e
a
rt a

tta
ck

 
W

he
n the

 he
a
rt sto

p
s p

u
m

p
ing

 b
lo

o
d
 p

ro
p
e
rly

 d
ue

 to
 a

 la
ck o

f o
x
y
g
e
n re

a
ching

 p
a
rt o

f it.  

S
te

n
t 

A
 sm

a
ll m

e
sh

 tub
e
 use

d
 to

 w
id

e
n na

rro
w

e
d
 b

lo
o
d
 ve

sse
ls a

nd
 a

llo
w

 b
lo

o
d
 to

 flo
w

 m
o
re

 
e
a
sily

.  

B
iology

 T
opic 5

—
H
e
a
lth

, D
ise

a
se

 a
nd

 th
e
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e
ve

lopm
e
nt of M

e
d
icine

 (C
B
5
) Pa

rt 2
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Le
a

rning
 

S
tre

n
g
th

e
n

  
P

Q
- E

x
te

n
d
  

5
.1

3
 a

n
d
 

5
.1

4
 

1
. 

W
ha
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Revision checklist: 

 Topic Revision 
tasks 

completed 
(Y/N) 

RAG your 
confidence 

Checked by 
teacher? 

1 MAIN causes    

2 Assassination of Franz 
Ferdinand and July Crisis 

   

3 The Schlieffen Plan    

4 The Marne and Race to the 
Sea 

   

5 Technological advancements 
during the war 

   

6 Verdun  
 

  

7 The Somme    

8 Passchendaele   
 

  

9 The wider war: Gallipoli and 
Jutland 

 
 

  

10 Unrestricted Submarine 
warfare 

   

11 America’s entry into the war  
 

  

12 The Russian Revolutions    

13 Spring Offensive  
 

  

14 100 Day Offensive    

15 The Home front  
 

  

16 Armistice    

17 Exam style questions 
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TASK 1:   MAIN causes: 

Information: 

Militarism: The desire to build a bigger army/have the greatest military power. Most 
clearly visible in the Anglo German Arms Race (to build the most Dreadnoughts), which 
started in 1904. 

Alliances: Two sets of ‘alliance’ systems developed, resulting in 
two ‘superblocks’ dominating Europe  

‐ Triple Alliance: Germany, Italy, Austria Hungary 
o Alliance signed 1882.  

‐ Triple Entente (Entente = friendly understanding): Britain, 
France, Russia.  

o France Russian Alliance 1894 
o Anglo-French Entente Cordial 1904 
o Anglo Russian Entente 1907 

Imperialism: The desire for countries to own the biggest Empire (be in control of the 
most other countries). The British Empire was by far the largest at the time. 

‐ Example of this are the Moroccan Crises: 
o 1905-6: France wanted to take over Morocco, Kaiser Wilhelm made a speech 

to ‘defend Moroccan Independence’. This led to the Algeciras conference, 
where Germany was humiliated; however France did not take Morocco. 

o 1911 ‘Agadir’ Crisis: France again tried to take Morocco, this time Kaiser 
Wilhelm sent the gunboat ‘panther’ to threaten France. Another conference 
was held, and once again Germany didn’t make any headway. 
 These crises are often interpreted as Germany trying to drive a 

wedge between France and Britain, but they failed.  

Nationalism: The belief that your country was better than all others, and that your 
country has the right to control others. Almost all countries in Europe were intensely 
nationalistic at this time. 

‐ Example of this are the Balkan Wars 
o Balkan War 1: 1912 = Balkan League (Serbia, Bulgaria, Greece, Montenegro) 

forms to attack the Ottoman Empire (Turkey), after Italy had defeated the 
Ottomans in Libya, demonstrating Ottoman weakness. The League succeeds 
in pushing the Ottomans out of the Balkan region. 
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o Balkan War 2: 1913 = Bulgaria turns on the rest of the League but is quickly 
defeated. Serbia grows in strength and size and tension between Serbia and 
Austria-Hungary grows.  

Task: 

Complete the table below to demonstrate what the causes were, what an example of each 
cause is, and how this contributed to causing WWI.  

Factor Definition Example Impact 
 
M………………… 

 
 
 
 
 
 
 
 

  

 
A…………………. 

 
 
 
 
 
 
 
 

  

 
I………………….. 

 
 
 
 
 
 
 
 

  

 
N…………………. 
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TASK 2:  The Assassination of Franz Ferdinand 

Information: 

28th June 1914, Arch Duke Franz Ferdinand (heir to the throne of Austria-Hungary) is 
visiting Sarajevo in Bosnia. This is an important day for Bosnian’s – one where they think 
about their independence and nationalist feelings are high.  

Terrorist organisation ‘The Black Hand’ want to force Austria-Hungary to ‘release’ Bosnia, 
and allow it to join the greater Serbian community. 5 members of the Black Hang gang 
attempt to assassinate Franz Ferdinand but initially failed.  

Franz Ferdinand’s driver takes a wrong turn and leads directly to Gavrilo Princip, one of 
the assassins. Princip fires two shots, one hits the Arch Duke and one hits his wife. Both 
die, this leads to the ‘July Crisis’ between 28th June and 4th August 1914.  

The July Crisis 

‐ Austria-Hungary blames Serbia for the assassination of Franz Ferdinand, and 
threaten to attack.  

‐ Germany issues a ‘blank cheque’, to declare that they will help Austria-Hungary 
regardless of future actions. 

‐  Austria-Hungary issues an ultimatum to Serbia, saying ‘either you accept these 
terms or we will attack’. 

‐ Serbia accepts most of the terms, but 
Austria Hungary doesn’t accept. 

‐ Russia, allied with Serbia, threatens to 
attack Austria Hungary if Serbia is 
attacked. 

‐ Germany, allied with Austria Hungary, 
threatens to attack Russia if Russia 
attacks Austria Hungary. 

‐ France begins to get on a ‘war footing’ – 
preparing itself to defend Russia if Germany attacks.  

‐ Austria Hungary attacks Serbia, setting the fire of alliances alight.  
 
 

Task: On the following page, complete the flow diagram to demonstrate what happened to 
lead to war.  
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On 28th June 1914, 

___________________shot 

___________________ in 

____________________ 

__________________ blamed 

_________________ and 

threatened to attack them. 

 

To support Austria Hungary, 
_________ issues a _________ 
___________. This means that 

Germany will __________ 
Austria Hungary   regardless of 
___________ _____________ 

Austria Hungary issues ______ 
with an _____________, which 

means that _______ has to 
________ the terms or Austria 

Hungary will __________ 

Serbia accepts __________ of 
the terms, but ___________ 

threatens to attack. _________, 
who is allied with __________  
say they will help ________ if 

Austria Hungary attacks.  

____________, allied with 
Austria Hungary, threatens to 
attack _____________  if they 

attack Austria Hungary.  

__________, who is allied with 
Russia, are worried that 

____________ will attack them. 
They get themselves onto a 

_______ ______________ to 
prepare themselves to defend 

___________ 

___________ attacks 
___________ and 

____________ marches into 
___________. This forms the 
start of the ____________ 

_________. 

82



7 
 

Task 3:  The Schlieffen Plan 

Information 
 

‐ On August 3rd 1914, Germany declares war on France and invades neutral Belgium.  
o Their plan is to attack France quickly through Belgium. They would defeat 

France in 6 weeks, then swing round back through Germany to attack Russia, 
who they didn’t believe would have mobilised their army before 8 weeks. 

‐ Belgium refuses to let Germany march through, and begins to fight back.  
‐ Britain issues Germany an ultimatum to withdraw from Belgium, or they will attack.  
‐ Germany doesn’t withdraw, so Britain joins the war on August 4th 1914.  
‐ Britain sends the BEF (British Expeditionary Force), a small but well-trained army 

to help defend Belgium.  
‐ The Schlieffen plan fails for three key reasons: 

o Britain gets involved 
o Belgium fights back 
o Russia mobilises within 10 days, forcing Germany to split their army. 

 

Task A: Draw on the German aim for the Schlieffen Plan.  

 
 
 
 
 
 
 
 
 

83



8 
 

 
 

Task B: Complete the sentence below: 

The Schlieffen plan failed for three reasons. Firstly, because of ___________ This led 

to it failing because________________________________________. Secondly, 

because of ___________________.  This led to it failing because_____________. 

Finally, it failed because of_____________ this led to it failing because  

_____________________ 

 
Task 4: The battle of the Marne and Race to the Sea 

Information 

Having been slowed down by Belgium, Germany decided to swing south and meet the 
French head on, instead of go round Paris. They got to within 20miles of Paris, before 
they met a combined force of French and British Troops at the River Marne. Between 
September 5th and September 12th 1914 the first major battle of the war was fought, 
resulting in a German defeat.  

Both armies then realised that the only way to flank (get around) the enemy was to 
capture the land in the North, back near Belgium. This led to the race to the sea, where 
both armies stretched out in thin lines to capture the land in the North. Eventually, this 
resulted in two long lines of armies, stretching from the English channel to the Alps, over 
400 miles. Because of this, trenches began to develop as the only way to attack the 
enemy became through direct assault. 

‐ Stalemate: Where neither side can make a winning move. 
‐ War of Attrition: Constantly chipping away at the enemy, hoping that they will run 

out of men/weapons/resources before you do.  

 

Task: Complete the table and the sentences below it: 

Event What was it? What did it lead to? 
Battle of the 
Marne 
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Race to the Sea  
 
 
 
 
 

 

 

Stalemate is _______________________________________________________  

War of Attrition is ___________________________________________________ 

Task 5: Technological advancements during the war 

Information 

Artillery: These are the large guns (canons) that would be 
set up a few miles behind the front lines. They would 
provide almost constant fire (known as a barrage), to 
attempt to destroy the enemy from afar. Historians 
estimate artillery caused about 60% of all deaths in WWI. 

‐ Counter battery = using your own artillery to target 
enemy artillery, rather than targeting the enemy people. First used 1916. 

‐ Creeping barrage = Firing your artillery just in front of your own soldiers, to 
create a wall of explosions and stop the enemy from firing back. First used 1916. 

Machine Guns: Machine guns were used throughout the war, they were heavy pieces of 
equipment that took between 2 and 5 men to operate. They were devastating as weapons 
of defence, easily able to take out many men at once. 

Planes: Planes were not hugely important in WWI, both fighter and bomber planes did 
develop from 1916, including the British ‘Royal Flying Corps’. However, they were limited 
in power and accuracy and never significantly changed the outcome of a battle.  

Tanks: Tanks were considered by some to be the wonder weapon of the war, they could 
crush barbed wire and provide cover for advancing troops. However, they had some 
limitations as they were slow (only about 4mph), often broke down in no man’s land and 
the troops inside could become ill from the engine fumes.  
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Gas: Gas was first used on a Canadian force at Vimy ridge on April 22nd 1915. The two 
main types of gas were chlorine and mustard. Chlorine would liquidise your breathing 
organs, and mustard would burn the skin and eyes. A limitation was that gas attacks were 
entirely dependent on wind direction.  

Mining: Both sides attempted to tunnel underneath the enemy trenches to lay explosives 
underground. This was dangerous work as the mines could collapse and flood, or you could 
meet the enemy tunnelers underground. The main mine explosion was at Messine ridge, 
where 20 mines were blown up at the same time, including 10,000lbs of explosive – the 
explosion was heard in London.  

Task: Complete the table on the following page about technological developments during 
the war. 

Technology Draw an image 
of it 

How was it used and 
when from?

Important 
limitations? 

Rating out of 
10 

Counter 
Battery 

 
 
 
 
 
 

   

Creeping 
Barrage 

 
 
 
 
 
 

   

Machine 
Guns 

 
 
 
 
 

   

Planes  
 
 
 
 
 

   

Tanks  
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Gas  
 
 
 
 
 

   

Mining  
 
 
 
 
 

   

Task 6: Verdun 

Verdun was a fortress town (60 forts) on the French-German border. The battle there 
lasted from 21st February to 18th December 1916, 10 months, making it the longest battle 
of the war.  

The German General Falkenhayn aimed to ‘bleed the French army white’ meaning to simply 
kill so many French troops that they would have to surrender. With the French losing 
badly at Verdun, they asked for help from the British. This led to General Haig launching 
the British Somme Offensive in July 1916. This succeeded in distracting the Germans and 
allowed the French to regroup and hold Verdun. 400,000 French troops and 300,000 
German troops had been lost over an area of only 12km².  

 

Task: Explain how the source below shows that Verdun was such an awful battle. 

 
…………………………………………………………………………….……

……………………………………………………………………………… 

…………………………………………………………………………….. 

…………………………………………………………………………….. 

…………………………………………………………………………….. 

…………………………………………………………………………….. 

…………………………………………………………………………….. 

…………………………………………………………………………….. 

……………………………………………………………………………..
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Task 7: The Somme 

Information 

Fought between July 1st 1916 and November 18th 1916.  

The first day: 

‐ The plan: 
o 7 day bombardment would destroy all 

Germans, ‘not even a rat would be left alive’. 2 million shells would be fired.  
o Barbed wire would be cut by bombardment.  
o Spotter plans would check the destruction before sending troops out. 
o 100,000 troops would walk easily to victory over enemy lines. 

‐ The reality: 
o The bombardment failed to kill the Germans – who had hidden in deep dug-

outs.  
o The barbed wire hadn’t been cut. 
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o 1/3 of the shells didn’t explode.  
o Low cloud prevented the planes from seeing anything. 
o The men went over the top to be met by German machine gun fire, which 

killed 20,000 and injured 60,000. The worst single day in British Military 
history.  

The remainder of the battle: 

‐ Historians claim it was overall a victory for a number of reasons: 
o Verdun did not fall, meaning the aim of the Somme being a distraction was 

successful. 
o Officers were given more autonomy, letting them change battle plans – this 

helped in future victories. 
o New technologies such as tanks and creeping barrage were successfully 

used, these would be essential in eventually winning the war.  
‐ However, it shouldn’t be forgotten that: 

o 20,000 had died on the first day 
o 620,000 British soldiers died overall 
o It had taken 5 months for the British army to advance 2 miles.  

 
Task: On the following page, create two labelled images; one to demonstrate the 
plan at the Somme, the other to demonstrate the reality. Then complete the 
sentences.  

 
The plan at the Somme: 

 
 
 
 
 
 
 
 
 
 

 
The reality at the Somme: 
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Some historians claim the Somme was a victory overall because 
______________________________________________________________
______________________________________________________________
______________________________________________________________ 
 
Overall I think it was a victory/defeat for the British because 
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________ 

Task 8: Passchendaele 

Information 

Fought between July 18th 1917 and November 1917 

The battle of Passchendaele was fought around the Belgium area of Flanders/Ypres from 
The aim of the battle was to capture the German Submarine pens which were wreaking 
havoc on Britain and beginning to starve it.  

Initially the battle went well, but then the rain came - the heaviest rain in 30 years. This 
turned the ground became a quagmire – totally waterlogged. This meant that tanks got 
stuck, shell craters filled with water and the men struggled to cope in knee high mud.  

By November, little had been gained and the 
attack was called off, the British had lost 
310,000 men and the Germans 260,000.  
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Task: Complete the table below on all three key battles of the Western front.  

Battle What was the 
objective? 

Key points of the battle Success or failure 
and why? 

Verdun  
 
 
 
 
 

  

The Somme  
 
 
 
 
 

  

Passchendaele  
 
 
 
 
 

  

Task 9: The Wider War 

The Battle of Gallipoli  

‐ Fought between April 1915 and January 1916 
‐ This was an attempt to attack somewhere new, seen as there was little movement 

on the Western front.  
‐ The aim was to open trade links to Russia, so that Britain could help Russia defeat 

the Austro-Hungarians.  
‐ The landings were disastrous, the ships landed at the wrong beach and troops had 

to try and fight their way up steep cliffs. The 
attack had been badly planned and Churchill had 
assumed the Ottomans would not be good 
fighters.  

‐ The key forces were the ANZAC troops, 
standing for ‘Australian and New Zealand Army 
Corps’ 

The Battle of Jutland 
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‐ Fought from 31st May – 1st June 1916 
‐ The aim was for Germany to break the British Naval Blockade, which was beginning 

to starve Germany of resources. 
‐ This was the main naval encounter of the war. German and British Dreadnoughts 

met in the North Sea near the Jutland peninsula.  
‐ The Germans sank more ships than the British, and killed more men. 
‐ However, the British sank enough ships that Germany was never able to effectively 

challenge the British navy again.  
 

Task: Complete the sentences below: 

1. Gallipoli was a disaster for the allies because …………………………………………………………………… 
……………………………………………………………………………………………………………………………………………………..
…………………………………………………………………………………………………………………………………………………….. 

2. I would argue that ………………. won the battle of Jutland because ………………………………… 
……………………………………………………………………………………………………………………………………………………..
…………………………………………………………………………………………………………………………………………………….. 

3. Jutland was important because ……………………………………………………………………………………………. 
……………………………………………………………………………………………………………………………………………………..  

Task 10:     Unrestricted Submarine Warfare 
 

‐ The Germans first used this in 1915, where they declared they would sink any ships 
in British water without warning. Their aim was to starve Britain of supplies. 

‐ This led to the sinking of the ship the ‘Lusitania’ on May 7th 1915 – which included 
American passengers. With American anger, Germany agreed to stop the 
unrestricted warfare. 

‐ Feb 1917 – Germany relaunched USW in desperation to stop the British. This 
further angered the Americans and other neutral countries.  

‐ Summer 1918 – Britain, with America’s help, finally captured the German submarine 
pens. This effectively stopped Germany using U-boats to surround and starve 
Britain. 
 

Task: The source below opposes Germany’s use of Unrestricted Submarine Warfare, how 
do you know? (on the ships in the background it says: ‘American Rights, National Honour, 
Freedom of the seas, International Law’ 
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Task 11:  America’s entry into the war 

Information 

America entered into WWI on April 6th 1917, for three key reasons: 

‐ Unrestricted Submarine Warfare: The sinking of the Lusitania in 1915, followed by 
the sinking of more American merchant ships in 1917 turned America very much 
against Germany. 

‐ The Zimmerman Telegram: In January 1917, a telegram was intercepted by the 
British in which Germany was asking Mexico for help in a potential war against the 
USA. In return, Mexico would be allowed to take land from the USA. After being 
intercepted, the telegram was shown to President Woodrow Wilson. 

‐ Money: Over the years 1914-1917, America had 
lent a considerable amount of money to Britain 
and France. They needed to make sure Britain 
and France won so that they could get all those 
loans back! 

Impact of America:  

In Source A I can see………………………… ……………. 

……………………………………..……………………………………… 

…………………………………………………………………………….. 

…………………………………………………………………………….. 

…………………………………………………………………………….. 

This clearly opposes Germany’s use of 

Unrestricted Warfare because..…………………… 

…………………………………………………………………………….. 

…………………………………………………………………………….. 

…………………………………………………………………………….. 

…………………………………………………………………………….. 

This links to my knowledge that …………… ……..  

…………………………………………………………………………….. 

…………………………………………………………………………….. 
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‐ American troops arrived slowly, but to great effect: 
o 85,000 initially as part of the AEF (American Expeditionary Force) 
o 175,000 by January 1918 
o 584,000 by June 1918. 
o After this point, there were approximately 10,000 American troops arriving 

every day. 
o This had a massive impact on the morale of British and French forces.  

 

Task A: Rank the four reasons for America’s entrance into the war and explain your 
reasoning.  

1. I think the most important reason for America entering the war was ………………………. 
because ………………………………………………………………………………………………………………………………………. 
………………………………………………………………………………………………………………………………………………………. 

2. I think the second most important reason for America entering the war was 
………………………. because …………………………………………………………………………………………………………… . 
………………………………………………………………………………………………………………………………………………………. 

3. I think the third most important reason for America entering the war was 
………………………. because …………………………………………………………………………………………………………… 
………………………………………………………………………………………………………………………………………………………. 

4. I think the least important reason for America entering the war was ………………………. 
because ………………………………………………………………………………………………………………………………………. 
………………………………………………………………………………………………………………………………………………………. 

 

Task B: Complete the table below to consider the impact of America’s entrance 

Date Number of American troops in 
Europe 

Size of Impact on forces and 
why?

Straight after 
declaration of 
war 

 
 
 
 

 

January 1918  
 
 
 

 

June 1918  
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July-November 
1918 

 
 
 
 

 

 

 

 

 

 

 

 

 

 
Task 12:   The Russian Revolutions 

Information 

There were two Russian Revolutions, one in February 1917, where the Tsar (King) was 
deposed (kicked out), and another in October 1917, when a Communist government took 
over. 

In March 1918, the new government officially pulled out of the war at the treaty of 
Brest-Litovsk. At this treaty, it was agreed that Germany would take money, land and lots 
of resources from Russia. 

After this point, German troops began to move west to fight the British and French, now 
that the Russian problem was over. This led to 500,000 troops moving to the Western 
Front. 

 

Task: Match the keywords/facts to their definitions 

 

 
February Revolution 1917 

 

The treaty where Russia pulled 
out of the war. 
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Task 13: The Spring Offensive 

Information: 

Knowing that American troops were arriving, General 
Ludendorff decided that Germany had to make one last ‘all-
out’ attack to destroy the British and French before 
Americans arrived. Because he was in charge of it, the Spring 
Offensive is sometimes called the Ludendorff Offensive. The 
attack was launched in March 1918, and was very successful 
at first for a number of reasons: 

‐ Element of surprise: Germany used a short (4 hour) bombardment to catch the 
British off guard. 

‐ Troops advanced using a carefully calibrated Creeping Barrage 
‐ Stormtroopers: Lightly armoured fast moving troops captured ground quickly, using 

new weapons like flamethrowers. 

However, the attack was eventually stopped for two reasons: 

‐ The German army ran out of supplies – the supply train couldn’t keep up! 
‐ Enough American troops arrived to hold the Germans and began to push them back.  

October Revolution 1917 

Brest Litovsk 

March 1918 

500,000 

Raised Morale 

The number of German troops 
going to the Western front 

The Tsar (King) of Russia was 
overthrown.  

The impact Russia leaving had on 
Germany 

When Russia became Communist

When Russia pulled out of the 
war. 
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Task: Complete the story board below to show how the German’s attacked, their initial 
gains, and how the attack was stopped.  

 
 
 
 
 
 
 
 
 
 
 
 

  

The German method of 
attack was: 
 
 
 

They initially made gains 
because… 

However, eventually they 
were stopped because… 

Task 14: The 100 day offensive 

Information 

Fought from 8th August to November 1918 

General Ferdinand Foch was made ‘Supreme Allied Commander’ – in control of all forces 
(the French, American and British). He decided to push the Germans back along the whole 
front, in the ‘Grand Offensive’. His British counterpart (Field Marshall Haig) supported 
Foch, however he was not given overall command due to a number of mistakes he had 
made earlier in the war.  

The first battle was Amiens, where the Germans were pushed back 7 miles in one day. 
Eventually the Germans were pushed out of France. The Hindenburg line was broken, 
which had been the Germans last line of defence. This led to German generals realising 
that victory was now impossible and many of them started to talk about surrender. This 
offensive continued until eventually Germany asked for an armistice in November.  

Task: Complete the table  below 

 What was it/What did he do? What was the impact? 
Ferdinand Foch 
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100 Days Offensive 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 

 

 

 

Task 15: The Home Front 

By the end of the war, the people in Germany had lost faith and were asking for peace. 
This was due to a number of reasons: 

 Thanks to the British Naval Blockade of Germany, Germany was starving and the 
people had lost interest in the war. This meant that more and more people began to 
protest against the war – people were hungry, not interested in fighting! 

 The Spring Offensive had cost the German army the last of its strength and 
resources, meaning it was unable to hold off the continuous attack of the 100 days 
offensive. 

 The American’s entering the war had made it seem hopeless as so many more 
‘enemy’ were arriving in Europe each day.  

 In Germany itself, political unrest began. Parts of the army stopped obeying 
orders, and eventually (on November 9th) the Kaiser was forced to abdicate (leave 
the throne) which left the country without a clear leader.  

Task: Complete the sentences below, ranking the four above causes of the end of the 
war.  
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1. The most important reason for Germany losing the war was………………………………………….. 
This was because ……………………………………………………………………………………………………………………… 
………………………………………………………………………………………………………………………………………………………. 

2. The second most important reason for Germany losing the war was……………………………. 
This was because……………………………………………………………………………………………………………………… 
………………………………………………………………………………………………………………………………………………………. 

3. The most third important reason for Germany losing the war was……………………………….. 
This was because……………………………………………………………………………………………………………………… 
………………………………………………………………………………………………………………………………………………………. 

4. The least important reason for Germany losing the war was………………………………………….. 
This was because……………………………………………………………………………………………………………………… 
………………………………………………………………………………………………………………………………………………………. 
 

Task 16: Armistice 

On 11th November at 11am, the armistice (peace treaty) was signed. This brought an end 
to the fighting in WWI, the following year the treaty of Versailles was to formally end 
the war and ‘punish’ Germany for their actions.  

The treaty of Versailles was signed in 1919 and included a number of key points, which we 
remember as BRAT (Blame, reparations, army, territory).  

 Blame refers to the fact that Germany had to accept blame for the war. This 
angered many Germans who felt it was not only their fault.  

 Reparations – this is for the money that Germany had to pay the victorious 
countries in order to help ‘repair’ them.  

 Army – This refers to the fact that Germany’s army was to be limited to 100,000 
men, and it was not allowed any Navy or Airforce. 

 Territory – this refers to the land that was taken away from Germany, some given 
to France, some to Poland and some to Czechoslovakia.  

Ultimately, it was the harsh nature of the treaty of Versailles which would lead to WWII 
20 years later.  

Task: Complete the table to explain what BRAT means.  

 What does it mean and refer to? 
B  

 
 

R  
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A  
 
 

T  
 
 

 

 

 

 

 

 

 

Task 17: Exam Style Questions 

There are four question styles for the WWI Unit.  

On the following pages, you will find a number of practice questions, followed by guidance 
on how to answer each one.  

Q1: 

 
‐ Source A supports the United States joining the First World War. How do you 

know? Explain your answer using Source A and your contextual knowledge. 4 marks 
(use the source below) 
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‐ Source A opposes Kaiser Wilhelm II. How do you know? Explain your answer using 
Source A and your contextual knowledge.  4 marks (use the source below) 
 
 
 
 
 
 
 
 
 
 
 
 

 

Q2: 
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‐ How useful are sources B and C to a historian studying the Battle of the Somme? 
Explain your answer using Sources B and C and your contextual knowledge   12 
marks 
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‐ How useful are sources B and C to a historian studying opinions in Austria about 
Serbia? Explain your answer using Sources B and C and your contextual 
knowledge.   12 marks 
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Q3 

‐ Write an account of how events following the Ludendorff Offensive became a 
crisis for both sides during the Spring of 1918.  8 marks 
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‐ Write an account of how events in Morocco became an international crisis in 1905 
and 1906      8 marks 

‐ Write an account of how the assassination of Franz Ferdinand led to the start of 
the first World War     8 marks 

‐ Write an account of how the Battle of the Somme became a disaster for the 
British        8 marks 

 

 

Q4 

‐ ‘The actions of Austria Hungary were the main reason for the start of the First 
World War’ How far do you agree with this statement? Explain your answer.        
16 marks + 4 SPaG 

‐ ‘The war at sea was the main reason for Germany’s defeat in the First World War’ 
How far do you agree with this statement? Explain your answer.                            
16 marks + 4 SPaG 

‐ ‘Tanks were the wonder weapon which won the allies’ How far do you agree with 
this statement? Explain your answer.    16 marks + 4 SPaG.  
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GEOGRAPHY 

 

 

Use the information that follows to fill in the keyword bank. Then, answer the practice exam 
questions at the end of this section. 
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Section 3.1 – Natural Hazards 

Topic Key ideas 

RAG 
Coding 

   

Natural 
Hazards 

I can explain why natural hazards pose major 
risks to people and property. 

   

Tectonic 
Hazards 

I can explain how earthquakes and volcanoes are 
the results of physical processes. 

   

I can explain why the effects of and responses to 
tectonic hazards vary between areas of 
contrasting levels of wealth. 

   

I can explain how management can reduce the 
effects of tectonic hazards. 

   

 

Lesson 
Number Lesson Topic 

1 What are natural hazards? 
2 How do convection currents cause plates to move? 
3 What is a constructive and destructive plate boundary? 
4 What is a conservative plate boundary? 
5 How are tectonic hazards globally distributed? 
6 Sichuan earthquake 2008 – What were the causes, effects and 

responses? 
7 Philippine earthquake 2013 - What were the causes, effects 

and responses? 
8 How does the global atmospheric circulation help to determine 

patterns of weather and climate? 
9 Where do tropical storms occur?  

10 How do tropical storms form? 
11 Typhoon Haiyan 2013 - What were the causes, effects and 

responses? 
12 How can we reduce the impact of tropical storms by using the 3 

P’s? 
13 What extreme weather events occur in the UK? 
14 Cumbria Floods 2015 - What were the causes, effects and 

responses? 
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15 What is the evidence that weather is becoming more extreme? 
16 What is the evidence for climate change? 
17 What are the natural causes of climate change? 
18 What are the human causes of climate change? 
19 What will be the impacts of climate change? 
20 How can we mitigate climate change? 
21 How can we adapt to climate change? 

 

Keyword List 

Keyword Definition 
Hazard risk  
Natural hazard  
Tectonic Plate  
Conservative 
plate margin 

 

Plate margin  
Constructive 
plate margin 

 

Destructive 
plate margin 

 

Earthquake  
Immediate 
Responses 

 

Long – term 
responses 

 

Monitoring  
Planning   
Predicting  
Management 
strategies 

 

Primary effects  
Secondary 
effects 

 

Volcano  
Economic 
impact 

 

Environmental 
impact 

 

Social impact  
Extreme 
weather 

 

Global  
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atmospheric 
circulation 
Tropical storm  
Climate change  
Mitigation  
Orbital 
changes 

 

Quaternary 
period 

 

Adaptation  
 

Content 

Lesson 1: What are natural hazards? 

• A natural hazard is a natural event that threatens people or has the 
potential to cause damage, destruction and death. 

Factors affecting natural hazard risk: 

• Magnitude - the size of the event massively affects the impact it has 
• Frequency – this is how often the hazard occurs.  The more often a 

hazard occurs generally the more prepared people are, and the more 
used to coping they are. 

• Population density and distribution – this is the number of people in an 
area and where they are. Generally, the greater the number of 
people in an area, the greater the potential for disaster. 

• Level of development of the place (HIC/LIC) - this determines how 
much money is available to prepare for the event in advance, and also 
determines how the country responds after the event, wealthy places 
tend to respond quicker. 
 

Lesson 2: How do convection currents cause plates to move? 

• Convection currents – currents within the mantle that cause tectonic plates 
to move 
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The heat from the core causes the mantle to be heated at its base.  The hot rock 
rises gradually towards the crust.  As it rises, it moves further away from its heat 
source at the core and starts to cool down.  When it reaches the crust, it is forced 
out sideways because it cannot easily pass through the solid rock above it.  It 
continues to cool and as it cools, it begins to sink back down towards the core.  

Lesson 3: What is a constructive and destructive plate boundary? 

• Constructive boundary - occurs when plates move apart, volcanoes are 
formed as magma wells up to fill the gap, and eventually new crust is 
formed. An example of a constructive plate boundary is the mid-Atlantic 
Ridge. 

 

• Destructive boundary – occurs when oceanic and continental plates move 
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together. The oceanic plate is forced under the lighter continental plate. 
Friction causes melting of the oceanic plate and may trigger earthquakes. 
Magma rises up through cracks and erupts onto the surface (volcano). An 
example of a destructive plate boundary is where the Nazca plate is 
forced under the South American Plate. 
 

 

 

Lesson 4: What is a conservative plate boundary? 

• Conservative boundary - occurs where plates slide past each other in 
opposite directions, or in the same direction but at different speeds. 
Friction is eventually overcome and the plates slip past in a sudden 
movement. The shockwaves created produce an earthquake. This occurs at 
the San Andreas Fault in California. 

 

 

Lesson 5: How are tectonic hazards globally distributed? 
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Plate tectonics cause earthquakes and volcanoes. The point where two plates 
meet is called a plate boundary. Earthquakes and volcanoes are most likely to 
occur either on or near plate boundaries. 

 

 

Lesson 6: Sichuan earthquake 2008 – What were the causes, effects and 
responses? 

CAUSES Sichuan is positioned close to the collision zone between the 
Eurasian plate and Indian plate 

These plates became temporarily stuck, causing a build-up of 
pressure 

The pressure built up until it was released with a sudden jolt 
along a major fault 

This slippage along the major fault caused the earthquake. 

EFFECTS Primary effects Secondary effects 
87,150 people killed  
 

4,800,000 people 
left homeless 
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1.5 million houses destroyed 
 
Schools destroyed 
 
Farms destroyed 
 
Two chemical plants destroyed 
 
21 million buildings destroyed 

 
$137.5 billion 
money spent on 
rebuilding the 
affected area 
 
Crops destroyed 
 
Areas were cut off 
by landslides 

RESPONSES Effective Responses Ineffective 
Disease outbreaks were 
avoided 
 
Medical services were 
restored quickly 
 
45,000 medical workers 
contributed to care following 
the earthquake  
 
Populations in danger from 
flooding or landslides were 
safely relocated 
 
14 minutes after the 
earthquake the Chinese 
government deployed 
 
By 2012, 99% of the 
destroyed buildings had been 
rebuilt 

Little psychological support 
was provided, and the effects 
of trauma are ongoing 
 
Insufficient number of tents 
were provided 
 
 

 

 

Lesson 7: Philippine earthquake 2013 - What were the causes, effects and 
responses? 

CAUSES 7.2 Richter scale 
The energy released was enough to equal 32 atomic bombs  
Focus depth – 33km  

EFFECTS Primary effects Secondary effects 
222 were reported dead 
976 people were injured 

One in every five households 
in Bohol had electrical power 
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More than 73,000 structures 
were damaged, of which 
about 14,500 were totally 
destroyed 
 
Damaged roads and bridges, 
schools and hospitals, offices, 
houses and airports  
 

disruption a week after the 
earthquake hit 
 
Lack of safe drinking water 
after the quake lead to cases 
of diarrhea  
 
Food supply was also 
disrupted with many markets 
unable to operate a week 
after the quake.  
 
Aftershocks forced the 
population to take residence 
in makeshift shelters, afraid to 
go inside weakened buildings. 
 
Landslides 

RESPONSES Short Term Responses Long Term Responses 
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Appealed for $46.8 million to 
meet the needs of the victims 
of the Bohol earthquake. By 
April 2014 only 40% of this 
target had been met. 
 
Provided emergency shelter 
for 344,000 displaced and 
homeless people. 
 
35,000 families provided with 
plastic sheeting or tents, some 
tools and fixings and basic 
non-food items. 
 
Temporary learning spaces set 
up to restore children’s 
learning environment. 
 
2,404 Water kits distributed 
 
35 medical teams deployed 
 
300,000 family food packs 
distributed 
 
Clean water has been 
provided to 60,000 
households. 

Rubble and debris cleared 
through cash-for-work 
activities; reducing health risks 
while providing income to 
affected people and 
stimulating the local economy.  
 
Teach disaster risk reduction-
related knowledge, skills and 
system in schools, and in the 
wider community. 
 
Rice, corn and assorted 
vegetable seeds and sets of 
garden tools are distributed to 
help restore the agriculture-
based livelihoods to around 
17,500 households. 
 
Psychological first aid 
conducted for 480 teachers in 
Bohol. Selected teachers are 
to be trained to serve other 
affected teachers and 
students. 
 

 

Lesson 8: How does the global atmospheric circulation help to determine patterns 
of weather and climate? 
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The Earth’s atmosphere is in constant motion and is driven by the energy we 
receive from the sun. The air moving around the globe does so because we get 
more energy in tropical areas and less at the poles. Air movements or winds help 
to balance this out. They do so according to the model below. 

 

The cells are called the Hadley, Ferrel and Polar cells, giving 6 in total (3 in 
either hemisphere).  

Where air is sinking in the model this gives high pressure.  These areas coincide 
with many of the earth’s deserts and dry areas as the air is sinking so little 
condensation occurs as the air warms.  
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Where air is rising in the model this gives low pressure.  These areas coincide 
with wetter areas with lush vegetation as air cools as it rises, allowing water 
vapour to condense to droplets allowing more rain.  

Winds occur because air molecules move from areas of high pressure to areas of 
low pressure. 

 

Lesson 9: Where do tropical storms occur? 

• Tropical Storm - An area of low pressure with winds moving in a spiral 
around the calm central point called the eye of the storm. Winds are 
powerful and rainfall is heavy. 

They are known by many names, including hurricanes (North America), 
cyclones (India) and typhoons (Japan and East Asia). 

 

 

Lesson 10: How do tropical storms form? 

Firstly, the water has to be warm (at least 27°C). This is why they only occur in 
tropical places. The warm water rises (evaporates), which means there is low air 
pressure. At the same time, the evaporated sea air will start to condense to 
make storm clouds which lead to heavy rain. 
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The low air pressure allows more windy weather to rush in. When the strong 
winds reach 75mph, it is officially called a tropical storm. The strong winds will 
make the storm start to spin, due to the spinning of the earth (known as the 
Coriolis Effect). 

The storm will die out when it reaches land because can no longer get energy 
from the sea.  

 

Lesson 11 – Typhoon Haiyan 2013 - What were the causes, effects and 
responses? 

CAUSES  The Philippines sits in an area of seasonally warm ocean water 
(sea temperatures over 27°C) and has enough Coriolis Force to 
create rotating winds over the ocean's surface. 

EFFECTS Primary effects Secondary effects 
Killed approximately 7000 
people 
 
Over 14 million people were 
affected 
 
30000 fishing boats 
destroyed 

A storm surge – a wall of 
water – that was 25 feet high 
in some areas 
 
Flooding caused landslides 
 
Looting and violence broke out 
in Tacloban  
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550,000 houses destroyed 
and an additional 580,000 
houses were severely 
damaged 
 
Tacloban airport terminal 
building was completely 
destroyed 

 
 

RESPONSES Short Term Responses Long Term Responses 
International government and 
aid agencies responded 
quickly 
 
0ver 1200 evacuation centers 
set up to help homeless  
 
Field hospitals set up to help 
the injured 
 
UK government sent shelter 
kits to provide emergency 
shelter for families 

Rebuilding of roads, bridges, 
and airport 
 
‘Cash for work’ programs – 
people paid to help clear 
debris and rebuild the city 
 
Rice farming and fishing 
quickly reestablished 
 
Homes rebuilt away from 
areas prone to flooding 
 

 

Lesson 12 – How can we reduce the impact of tropical storms by using the 3 P’s? 

• Prediction - Forecasting where and when a tropical storm will occur 
• Satellite imagery  
• Previous storm data 

 
• Planning – raising individual and community awareness about the 

potential dangers and how to respond 
• Evacuation routes 
• Warning systems (alarm/text messages/social media alerts)  

 
• Protection - Actions taken before a hazard strikes to reduce its impact, 

such as educating people or improving building design 
• Storm drains to prevent flooding 
• Windows, doors and roofs reinforced to strengthen buildings and 

withstand strong winds 
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Lesson 13 – What extreme weather events occur in the UK? 

The UK’s weather appears to be becoming more extreme.  Temperatures seem 
to be following the global pattern and continually and slowly rising. The ten 
hottest years on record have all come within the last 20 years.  In addition, 6 of 
10 wettest years on record have come in the last 20 years. For example, 

• 2003 – The UK was affected by a summer anticyclone which brought a 
period of settled weather.  This allowed a heat wave to develop that 
gave the highest ever recorded temperatures of 38.5°C in Kent.  The 
heatwave was responsible for 2,000 deaths in the UK. 
 

• 2010 - The winter big freeze; huge amounts of snowfall paralysed the 
country and brought roads to a standstill, closed schools and put enormous 
strain on the NHS. 

 

Lesson 14 – Cumbria Floods 2015 - What were the causes, effects and 
responses? 

CAUSES High rainfall  
Fell on already saturated ground 
Steep hill slopes  
Town built on floodplain 

EFFECTS Social Effects Economic 
Effects 

Environmental 
effects 

43,000 homes are 
suffering from power cuts 
 
 5,200 homes have been 
affected by flooding 
 
More than 1,000 people 
evacuated  
 
Road and rail closures 
 
40 schools closed 
 
Appointments at NHS 
hospitals were cancelled 
 
 

£500m of 
damage 
 

Thousands of 
trees which once 
lined rivers in 
the area 
affected were 
ripped from 
river banks. 
 
Landslides 
occurred in 
many places as 
the result of 
heavy rainfall 
and the land 
becoming 
saturated. 
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 Millions of tons 
of sediment was 
transported by 
the river and 
deposited on 
floodplains 

RESPONSES Short Term Responses Long Term Responses 
£500 for each household 
affected 
 
Invest £2.3 billion in flood 
defences 
 
200 military personnel and 
supporting assets 
deployed 
 
Royal Engineers were 
deployed to help in the 
emergency response and 
recovery 

Farmers affected by the recent 
flooding given up to £20,000 to 
help restore land 
 
Provide £40 million of funding to 
help repair flood-damaged 
roads and bridges.  
 
£400,000 to help people repair 
sports pitches and facilities 

 

Lesson 15 – What is the evidence that weather is becoming more extreme? 

Warming world = greater rates of evaporation from oceans = more water 
vapour that can condense into rain/snow 

Evidence UK weather is getting worse: 

• 2014 – wettest weather in 250 years, leading to severe flooding 
• December 2015 was the wettest month ever recorded 
• Major flood events increased since 1960s e.g. Cumbria 2015 
• 2003 – a heat wave that gave the highest ever recorded temperatures of 

38.5°C in Kent 
• 2010 - The winter big freeze; huge amounts of snowfall  

 

Lesson 16 - What is the evidence for climate change? 

1. Climate change is a long-term change in the earth's climate, especially a 
change due to an increase in the average atmospheric temperature. 
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There are several sources of evidence for Climate change: 

1. Instrumental readings 

It has been shown that over the last 100 years, Earth's average surface 
temperature increased by about 0.8 °C (1.4 °F) and the rate of 
temperature increase sped up towards the end of that time frame. 
Scientists are more than 90% certain most of it is caused by human 
activities which have increased concentrations of greenhouse gases such as 
deforestation and burning fossil fuels. 

2. Retreating glaciers and shrinking ice sheets 

The World Glacier monitoring Service collects information every year on 
the sizes of glaciers around the world.  Data shows that glaciers are 
shrinking significantly all around the world. The Arctic ice sheet has also 
thinned to half its thickness over the past 30 years, and we have seen the 
breakup of huge Ice Shelves in Antarctica. 

3. Ice cores 

Scientists have drilled out a huge core of ice in Antarctica.  The air 
trapped in bubbles in the ice can be analysed and this has shown that the 
Earth is normally cooler than it is now and that Ice ages are common.  It 
also shows a very strong link between CO2 concentrations and 
temperature. 

4. Seasons shifting – such as spring arriving earlier 

Spring is arriving earlier in the UK.  Birds are nesting earlier and bulbs 
such as daffodils are flowering earlier.  The Telegraph reported that 
spring now arrives 11 days earlier than in the 19th century. 

Lesson 17 - What are the natural causes of climate change? 

1. Volcanic activity 

Volcanic activity can reduce global temperatures because of the dust and ash 
that goes into the atmosphere and sulphur dioxide that creates aerosols.  
These volcanic materials reflect incoming radiation back out to space cooling 
the Earth.  The Mount Pinatubo eruption of 1991 resulted in cooling of 0.4 
degrees Celsius.  

2. Sunspots 

126



Revision Guide: Hazards  
 

Sunspots are storms on the sun’s surface that are marked by intense magnetic 
activity and play host to solar flares and hot gassy ejections from the sun. 
Increased sunspot activity has been noted at times of increased temperatures, 
and decreased activity in cooler times. 

3. Variations in the way the Earth orbits the sun over time 

The Earth’s journey around the sun changes slowly over time, it does three 
things that sound like a dance – stretch, tilt and wobble! 

2. The 95,000 year stretch - The Earth’s orbit slowly changes from elliptical 
to circular and back again over a 95,000 year period.  Circular orbits 
favour glacials, elliptical orbits favour interglacials as the Earth passes 
closer to the sun allowing for more melting 
 

3. The 42,000 year tilt - The tilt of the earth varies slowly over 42,000 year 
cycles.  The Earth is currently tilted at an angle of 23.5° to the sun but it 
can reduce to 21° causes glacials as there is less summer melting at the 
poles and increase to 24.5° causes interglacials as there is MORE summer 
melting 
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4. The 21,000 year wobble - The Earth wobbles on its axis every 21,000 
years meaning that the seasons change for the 2 hemispheres. At present 
our orbit puts N-Hemisphere closest to the sun in winter and furthest in 
summer – ideal for glaciers to develop. It was the reverse 12,000 years 
ago and caused the current interglacial 
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Lesson 18 - What are the human causes of climate change? 

1. Fossil Fuels - We use fossil fuels (including coal, oil and gas) in power 
stations across the world to generate energy. 
 
Coal is the remains of ancient plants and trees that grew over 200 
millions of years ago. Oil and gas is made up of the remains of 
microscopic plankton. Over millions of years these remains become the 
carbon-rich coal, oil and gas we can use as fuel. 
 
When fossil fuels are burned they release carbon dioxide into the 
atmosphere which contributes to global warming. Using fossil fuels to 
generate energy also releases pollutants into the atmosphere - such as 
sulphur dioxide. 
 

2. Agriculture - Producing food globally uses a lot of fossil fuels in the 
production of fertiliser and pesticides, and in the transportation of 
food.  Changing forest cover and marshes to farmland also releases 
greenhouses gases and removes a greenhouse gas store.  Some types 
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of agriculture also create a lot of greenhouse gases. Keeping animals 
in large quantities for meat production or dairy products produces a 
lot of Methane (CH4), a potent greenhouse gas.  Rice paddies are also 
known to produce lots of greenhouse gases 
 

3. Deforestation - Forests have a vital role to play in the fight against 
global warming. Forests absorb and store carbon in their trees and 
soil. But if forests are cleared or disturbed, this carbon is released as 
carbon dioxide and other greenhouse gases. Up to a fifth of global 
greenhouse gas emissions come from deforestation and forest 
degradation. 

 

Lesson 19 - What will be the impacts of climate change? 

1. Agriculture 
• Crop yields are expected to decrease for all major world crops 
• Agricultural land on the edge of deserts becomes unusable, through 

the process of desertification. 
• Crops could be wiped out in low-lying areas that suffer from 

flooding. With less crops available on the world market, prices are 
likely to increase. 

• The growing season in some areas will increase. This is a benefit to 
places such as the UK as more crops could be grown. 
 

2. Sea level changes 
• Coastal land is at risk, especially land on deltas. 
• Sea defences are under more stress. 
• Low-lying land is threatened so the lives of 80 million people across 

the globe are threatened. 
 

3. Water and ice 
• More mass movement can occur as glaciers melt. 
• Communities that use the melt water from glaciers may see this 

supply decrease. This is especially the case in Asia. 
• Economies that rely on skiing as a form of income may suffer as the 

skiing season is reduced or disappears through lack of snow. 
• Locations suffering from water stress will increase in number. 
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• Less fresh water will be available in coastal areas as it will mix with 
sea water, which is salty. 

 
4. Population 

• People will migrate from areas suffering drought. Any that remain 
will be in danger of dying from starvation and lack of water. 

• 17 million people in Bangladesh alone will be threatened by 
flooding. 

• As the world population increases, more people will be living in 
cities located on the coast. More people will be affected by coastal 
flooding as a result. 

 

 

Lesson 20 - How can we mitigate climate change? 

• Mitigation - Action taken to reduce or eliminate the long-term risk to 
human life and property from natural hazards, such as building 
earthquake - proof buildings or making international agreements about 
carbon reduction targets. 

Mitigation Strategies: 

1. Alternative energy production - The major current cause of the rise in the 
World’s temperature is that people are reliant on the burning of fossil 
fuels for producing energy, for heat and for transport. To mitigate against 
this as a planet we need to reduce the amount of non-renewable fossil 
fuels that we burn, as these produce carbon dioxide in large quantities 
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when burnt. Instead we could look at alternative RENEWABLE forms of 
energy. 

Renewable 
Energy 
Source 

Facts and description Advantages Disadvantages 

Wind  

Modern windmills, called 
wind turbines, turn wind 
energy into electricity. If the 
turbines are in a group it's 
called a wind farm. 

This is a renewable 
energy source, that's 
because we will never 
run out of wind. 
The price of wind 
energy is stable; it 
doesn't go up and 
down like the price of 
coal or oil. 
The UK gets lots of 
wind  annually  

There is some local 
opposition and 
concern about noise 
and impact on 
landscape. 
Wind is more 
expensive than fossil 
fuels to set up and 
wind levels fluctuate 
over time. 

Solar Power 

Solar power is the 
conversion of sunlight into 
electricity. Sunlight can be 
converted directly into 
electricity using 
photovoltaics (PV), or 
indirectly with concentrated 
solar power (CSP), which 
normally focuses the sun's 
energy to boil water which 
is then used to provide 
power  

Solar panels give off 
no pollution; the only 
pollution produced as 
a result of solar 
panels is the 
manufacturing, 
transportation and 
installation. 
Solar energy produces 
electricity very quietly 
& can be used 
globally. 
Can be used in remote 
locations that are not 
linked to a national 
grid and batteries 
allow capture of 
energy during the day 
for use at night.  

Solar panels cost a 
lot. Currently, prices 
of highly efficient 
solar cells can be 
above £1000, and 
most households may 
need more than one. 
Solar energy is only 
able to generate 
electricity during 
daylight hours. 
The weather can 
affect the efficiency 
of solar cells. 

  

2. Carbon capture - carbon capture is the trapping of the carbon dioxide 
released when we burn fossil fuels. The UK has good potential for Carbon 
Capture.  The North Sea has gas and oil fields and saline aquifers where 
we could store CO2 produced by the UK’s gas and coal-fired power 
plants. The positives of this are that we can reduce our carbon emissions 
whilst still being able to use cheap fossil fuels to produce our electricity.  It 
has lots of potential for storing CO2 and will reduce our carbon emissions.  
The negatives are that it means we remain stuck using a non-renewable 
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resource and not all CO2 can be captured.  It is also very expensive to 
“capture” the carbon. 
 

3. Planting trees - A practical way to mitigate climate change is to plant 
more trees in order to take more carbon out of the atmosphere. This is 
known as afforestation. 
 

 
 
Younger trees absorb carbon dioxide quickly while they are growing, but 
as a tree ages a steady state is eventually reached, and at this point the 
amount of carbon absorbed through photosynthesis is similar to that lost 
through respiration and decay. If trees are harvested carefully near this 
time in the growth cycle, and new trees are planted or allowed to 
regenerate, then this can keep the forest as a net “sink” of carbon. 
Therefore careful woodland management can mean that woodlands are 
able to take up the maximum amount of carbon possible. 
 

133



Revision Guide: Hazards  
 

4. International agreements - Climate change is a global issue, so it needs all 
countries to work together to try and sort it out. Global warming was 
identified as an issue that needed sorting out in 1988 when the IPCC 
(Intergovernmental Panel on Climate Change) was established to assess 
the "risk of human-induced climate change". The most recent UN climate 
talks were held in Paris in 2015. It was agreed that the EU would put its 
current emission-cutting pledges inside the legally-binding Kyoto Protocol, 
a key demand of developing countries. Most major countries have signed 
up to the Paris Protocol. 

 

 
 

Lesson 21 - How can we adapt to climate change? 

• Adaptation -Actions taken to adjust to natural events such as climate 
change, to reduce potential damage, limit the impacts, take advantage of 
opportunities, or cope with the consequences. 

Ways of adapting to climate change,  
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1. Change in agricultural systems - Agriculture (farming) will need to adjust 
to climate change.  There will be positive and negative impacts for 
agriculture from climate change. In the UK we can expect increased yields 
for current crops such as wheat, sugar beet and potatoes, better grass 
yields for feeding livestock and the introduction of new crops and tree 
species. Certain fish stocks, like plaice, may increase as species move 
north. However, farmers could experience crop losses due to flooding and 
the forestry industry could see timber yield and quality reduced by drier 
weather and spreading pests. Some fish species could shift north, reducing 
the UK's cod fishery. To adjust farmers and governments will need to 
consider, 
• Altering the species they farm to the climate of the future 
• Use technology to “harvest” water such as dams and reservoirs and 

conserve soil moisture in areas where rainfall decreases. 
• Draining water to prevent water logging, erosion, and nutrient leaching 

where rainfall increases. 
• Altering the timing or location of cropping activities. The South of 

Britain is increasingly becoming a great vineyard for example. 
• Improving pest, disease, and weed control as these might change 

location with climate change. 

 

2. Managing water supply - Fresh water is crucial to human survival; we use 
it for drinking, farming, washing and many other activities. Only 2% of all 
of the water on planet Earth is fresh, and of that fresh water 70% is 
locked up as snow and ice. Climate change is expected in the future to, 
• Make water supplies in some parts of the world increasingly scarce in 
the future. This includes regions in the sub-tropics such as the Sahel region 
south of the Sahara, where water is already scarce. 
• Make some parts of the world wetter and more humid. 
• Make the air warmer so it can hold more water, which will lead to more 
and heavier rainfall. 
• Melt land ice and snow more quickly, many millions of people rely upon 
this as a water source and will be vulnerable if it disappears 

The overall effect is likely to be more extreme floods and droughts globally. 
The IPCC say that many dry regions including the Mediterranean and 
southern Africa will suffer badly from reduced rainfall and increased 
evaporation. They estimate that around one billion people in dry regions may 
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face increasing water scarcity. There are other factors increasing water 
scarcity, 

• Increasing global population 
• Increasing demands from farming (agriculture) 
• Water pollution limiting supply 
• Rising wealth in some countries means a larger number of people living 

water-intensive lifestyles, including watering of gardens, cleaning cars and 
using washing machines and dishwashers. 

The solutions against possible climate change impacts include many 
engineering solutions. The common method is reservoirs to store it and 
pipelines to transfer it. An example of this is the Kielder water transfer 
scheme in the North east of England. Efforts are also being made to increase 
water saving, reuse and recycling, and in the UK there is currently major 
investment into education and water-saving technology by the government 
and water industry. 

 

3. Reducing risk from rising sea levels - Climate change is causing sea levels 
to rise. In the UK rising sea levels could hit beaches, low lying land and 
buildings including tourist attractions and historical monuments, with knock-
on impacts for businesses that rely on them. Rising sea levels could also 
flood large parts of our valuable agricultural land. Flooding costs could 
rise from the current £1.2 billion a year to between £2.1 billion and £12 
billion a year by the 2080s, with issues including insurance industry 
exposure to UK flood risks, the availability of insurance and provision of 
mortgages to at-risk properties. To reduce the risk of this we can, 

• Abandon areas at most risk and not worth saving economically.  
Already in the UK homeowners can get a £6000 grant to help with 
the costs of demolishing their home from Defra if at risk from being 
destroyed by coastal erosion. 

• Put plans in place locally to provide a strategy for long term 
coastal adaptation to rising sea levels on a local scale. 

• Build more costly coastal defences using hard engineering such as 
sea walls and groynes or soft engineering such as sand dune 
creation.  The Thames Barrier defends central London and would 
cost £7 billion to replace. 
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Questions 

Q1. What is an earthquake? (2) 

Q2. Explain how convection currents work. (4) 

Q3. Describe the differences between oceanic and continental crust. (4) 

Q4. Explain how volcanoes form at constructive plate margins. (4) 

Q5. Explain why earthquakes occur at destructive plate margins. (4) 

Q6. Describe how the effects of an earthquake in a richer area of the 
world are different from the effects of an earthquake in a poorer 
area of the world.(6) 

Q7. Study the table below showing the largest and deadliest earthquakes 
from 2008 to 2012. 

  

    Largest Earthquakes Deadliest Earthquakes 

  

Year Locatio
n 

Magnitud
e 
(Richter 
Scale) 

Numbe
r 
of 
deaths 

Location Magnitud
e 
(Richter 
Scale) 

Numbe
r 
of 
deaths 

  201
2 

Sumatra 8.6 No 
data 

Philippine
s 

6.7 113 

  201
1 

Japan 9.0 20 896 Japan 9.0 20 896 

  201 Chile 8.8 507 Haiti 7.0 316 
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0 000 

  200
9 

Samoa 
Islands 

8.1 192 Sumatra 7.5 1 117 

  200
8 

China 7.9 87 587 China 7.9 87 587 

(a)     To what extent is there a relationship between the largest and 
deadliest earthquakes shown in the table? (3) 

(b)     Outline one reason why the largest earthquakes do not always 
cause the most deaths. (2) 

 

Q8.   The figure below shows the total number of tropical storm days 
between 1980 and 2010. 

 

(i)      Which year had the highest total number of tropical storm days? 
(1) 

(ii)      Describe the pattern of tropical storm days between 1980 and 
2010 shown in the figure above. (2) 

(iii)     The figure below gives information about tropical storms. 
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In which year could sea temperatures have been cooler than 
usual? 

Use the figure above. 
Circle the correct answer. (1) 

 

1993                       1998                       2001 

 

Q9.  The figure below is a map of the world. The map shows the 
distribution and strength of tropical storms. (4) 

 

         Complete the paragraph below. 

Choose the four correct terms from the list below. 

Indian                         30                         Equator                         no
rthern 
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Pacific                          5                          Tropics                         sou
thern 

Most tropical storms are found between latitudes 10 degrees and 
____________________ 

degrees north and south of the ____________________ . 

Tropical storms are more common in the ____________________ 
hemisphere. 

The greatest number of category five storms happen in the 
____________________ 

Ocean. 
 

Q10. Describe the conditions that lead to the formation of tropical 
revolving storms. (3) 

Q11. The figure below describes natural hazards in urban areas in less 
developed countries. 

 

(i)      Suggest two reasons why large numbers of people are at risk 
from natural hazards in urban areas. 

Use the figure above to help you. (4) 
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(ii)      Describe the problems that natural hazards cause in urban 
areas. 

Use the figure above and your own knowledge. (6) 

(iii)     Explain how the effects of natural hazards in urban areas can 
be reduced. 

Use an example(s) you have studied. (6) 

Q12.  The figure below shows information about methods of protection 
from the effects of tropical storms, and indicators of development for 
two countries. 

 

‘Only more developed countries can protect themselves effectively 
from the damage caused by tropical storms.’ 

Do you agree?    YES   NO 

Give reasons for your choice. Use the figure above and your own 
knowledge. (6) 

Q13: Describe the characteristics of extreme weather. (3) 

Q14. ‘UK weather is becoming more extreme.’ Discuss. (4) 

Q15.  Use a case study to describe the effects of flooding. (6) 

Q16. Study the figure below, a graph showing average annual maximum 
temperatures at Heathrow Airport, London from 1950 to 2010. Describe 
the trends shown in the graph below. (4) 
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Q17. What evidence is there to suggest that people are not the only cause 
of global warming? (4) 

Q18. Explain two human causes of climate change. (4) 

Q19. Describe the possible environmental consequences of climate change 
for the UK. (4) 

Q20. Describe local responses to the threat of global climate change. (4) 

Q21. Rising sea levels are a major consequence of global warming. How 
may the problem of rising sea levels be managed? (4) 
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FRENCH 

 

 

Use the information that follows to either test yourself on key words/phrases for each topic (using 
the look/cover/check technique) or create flashcards with the Spanish on one side and the English 

translation on the other. Either test yourself or get someone else to test you.  When you feel 
confident, write a short paragraph about each topic using the vocabulary you have revised. 
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DESCRIBING A PHOTO
Sur la photo il Ǉ a͙ ;IŶ ƚhe ƉhŽƚŽ ƚheƌe ŝƐ͙Ϳ

PEOPLE
un homme a man
une femme a woman
un garçon a boy
une fille a girl
des jeunes some young people
il est vieux he is old
elle est vieille she is old
grande tall
petite short
jolie pretty/handsome

ACTIONS
il est en train de/ he is/they are in the
ils sont en train de     middle of
...parler ...talking
...rire ...laughing
se disputer arguing
marcher walking
fêter celebrating
travailler working
jouer playing
manger eating

LOCATIONS
il/elle est he/she is
ils sont they are
dehors outside
dedans inside
à la maison at home
en plein air in the open air
des arbres some trees
des édifices some buildings
au collège at school
au travail at work

MOOD
il/elle semble he/she seems
ils semblent they seem
(mal)contente/s (un)happy
triste/s sad
fatiguée/s tired
énérvée/s angry
surprise surprised
pressée in a hurry
ennuyée bored
ravie delighted

GENERAL
au premier plan in the foreground
au deuxième plan in the background
à gauche on the left
à droite on the right
près de next to
devant in front of
au milieu in the middle
derrière behind
je peux voir I can see
la photo montre the photo shows

WEATHER
il fait beau ŝƚ͛Ɛ Ŷŝce
il fait du soleil ŝƚ͛Ɛ ƐƵŶŶǇ
il pleut ŝƚ͛Ɛ ƌaŝŶŝŶg
il neige ŝƚ͛Ɛ ƐŶŽǁŝŶg
il y a du vent ŝƚ͛Ɛ ǁŝŶdǇ
il fait beau ŝƚ͛Ɛ Ŷŝce
il fait du soleil ŝƚ͛Ɛ ƐƵŶŶǇ
il pleut ŝƚ͛Ɛ ƌaŝŶŝŶg
il neige ŝƚ͛Ɛ ƐŶŽǁŝŶg
il y a du vent ŝƚ͛Ɛ ǁŝŶdǇ

GIVING YOUR OPINION
You can also give your opinion of the photo and add a little information, e.g.
J͛aime ceƚƚe ƉhŽƚŽ Ɖaƌce ƋƵe c͛eƐƚ cŽlŽƌé (colourful) eƚ j͛adŽƌe jŽƵeƌ aƵ fŽŽƚ

GCSE FRENCH KNOWLEDGE ORGANISER
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TOPIC 1: Me, my family and friends

Je ŵ͛aƉƉeůůe Emilie et j͛ai quatorze ans I͛ŵ caůůed Emilie and I͛m 14 years old

J͛aƵƌai 15 ans dans trois mois I will be 15 years old in three months

Je pense que je suis assez typique I think that I am quite normal

QƵaŶd ũ͛éƚaiƐ Ɖeƚŝƚ͕ ũ͛éƚaŝƐ un peu pénible When I was little I was a bit annoying

mais plus maintenant car j͛ai gƌaŶdi but not anymore because I͛ǀe gƌŽǁŶ ƵƉ

Tout le monde dit que je suis sociable Everyone says that I am sociable

eƚ ƋƵe ũ͛aŝŵe ŵ͛aŵƵƐeƌ and that I like to have fun

Il y a cinq personnes dans ma famille There are five people in my family

Mes parents sont mariés depuis 2001 My parents have been married since 2001

Ma ŵèƌe ƋƵi Ɛ͛aƉƉeůůe Eůůie eƐƚ généreuse My mum who is called Ellie is generous

mais mon père, Albert, est très sévère but my dad, Albert, is very strict

Je ŵ͛eŶƚeŶdƐ bŝeŶ aǀec ŵa soeur Aline I get on well with my sister Aline

J͛ai de ůa chaŶce de l͛avoir I͛ŵ ůƵcŬǇ to have her

Ma grand-mère est morte il y a cinq ans My grandmother died five years ago

Elle était sympa et elle me manque She was nice and I miss her

Je pouvais parler de tout avec elle I could talk about everything with her

Hier je suis allée en ville avec mon ami Yesterday I went into town with my friend

car il y avait le marché de Noël because there was the Christmas market

Nous avons acheté des cadeaux pour... We bought presents for...

Ensuite nous sommes allés voir un film Next we went to see a film

À ů͛aǀeŶiƌ je voudrais me marier In the future I would like to marry

Mon mari/femme idéale serait... My ideal husband/wife would be...

J͛aƵƌai un grand mariage romantique I will have a large and romantic wedding

Bien que j͛aie une grande famille Although I have (subjunctive) a large family

je ne voudrais pas avoir des enfants I ǁŽƵůdŶ͛ƚ ůiŬe to have children
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TOPIC 2: Technology in everyday life

Je me sers de mon portable pour tchatter I use my phone (for) to chat

Je ů͛utilise aussi pour surfer sur internet I also use it to surf the internet

Je Ŷe ŵ͛en sers pas pour faire mes devoirs I dŽŶ͛ƚ ƵƐe it to do my homework

caƌ ů͛écƌaŶ eƐƚ trop petit because the screen is too small

J͛aŝŵe écouter de la musique I like to listen to music

et faire des recherches sur internet and do research on the internet

Hier soir ũ͛ai ƚéůéchaƌgé des films Last night I downloaded some movies

Puis je suis allée sur les réseaux sociaux Next, I went on social media

et ũ͛ai acƚƵaůiƐé ma page personnelle and I updated my homepage

Avant de me déconnecter Before switching off

ũ͛ai Ɖaƌƚagé un photo sur Instagram I shared a photo on Instagram

SeůŽŶ ŵŽŝ ů͛ŝŶƚeƌŶeƚ peut être dangereux According to me the internet can be dangerous

Il est important de sécuriser son mot de passe Iƚ͛Ɛ iŵƉŽƌƚaŶƚ ƚŽ secure (y)our password

Il faut faire attention quand on est en ligne You must ƉaǇ aƚƚeŶƚŝŽŶ ǁheŶ ǇŽƵ͛ƌe online

Et il ne faut pas ajouter en ami And you must not add as a friend

ůeƐ geŶƐ ƋƵ͛on ne connaît pas people that ǇŽƵ dŽŶ͛ƚ ŬŶŽǁ

D͛aƵƚƌe Ɖaƌƚ, ce Ŷ͛eƐƚ ƉaƐ dangereux On the other hand, iƚ͛Ɛ ŶŽƚ dangerous

Dans le passé les portables étaient lents In the past phones were slow

Il était difficile de communiquer It was difficult to communicate

Les ordinateurs étaient grands et chers Computers were large and expensive

et la connexion Ŷ͛éƚaiƚ ƉaƐ fiable and the connection was not reliable

À ů͛aǀeŶŝƌ il y aura des robots In the future there will be robots

et des voitures sans conducteur and cars without drivers

La technologie sera plus avancée Technology will be more advanced

et plus rapide dans vingt ans and faster in twenty years
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TOPIC 3: Free-time activities

Je fais beaucoup de sports comme le foot I do a lot of sport such as football

pour développer mes capacités in order to develop my skills

Je joue au tennis mais je ne fais pas du vélo I play tennis bƵƚ I dŽŶ͛ƚ gŽ cycling

parce que je le trouve trop fatiguant because I find it too tiring

Normalement je regarde les infos Normally I watch the news

car ça ŵ͛iŶƚéƌeƐƐe beaucoup because it interests me a lot

et je ne rate jamais les feuilletons and I never miss the soaps

Au ciné je préfère voir ůeƐ fŝůŵƐ d͛acƚŝŽŶ At the cinema I prefer to see action films

en mangeant ͙ eƚ en buvant ͙ while eating ... and while drinking ͙

Je trouve les films bon pour ma culture I find films good for my culture

eƚ ũ͛aŝŵe ƌegaƌdeƌ les films étrangers and I like to watch foreign films

pour améliorer mes compétences linguistiques in order to improve my language skills

Je suis un rat de bibliothèque I͛ŵ a bookworm

Récemment ũ͛ai ůƵ un bon roman Recently I read a good novel

Mais normalement je préfère écouter But normally I prefer to listen

de la musique ou à la radio to music or to the radio

plus que lire des livres more than reading books

Le weekend prochain je vais aller au parc Next weekend I͛ŵ gŽiŶg ƚŽ gŽ to the park

Il faut acheter des choses pour le collège I have to buy some things for school

Ensuite je vais traîner avec mes potes Neǆƚ I͛ŵ gŽŝŶg to hang out with my homies

Les loisirs sont importants pour déstresser Hobbies are important for destressing

Je peux oublier mes soucis I can forget my worries

Bien que je sois/je lise/je fasse... Although I am/I read/I do...

C͛eƐƚ ƵŶe perte de temps Iƚ͛Ɛ a waste of time

On aurait préféré We would have preferred
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TOPIC 4: Customs and festivals in the French-speaking world

À mon avis les fêtes et les jours fériés In my opinion festivals and bank holidays

sont importants pour passer du bon temps are important for having a good time

Mais en ce qui concerne la Saint Valentin But as far as VaůeŶƚŝŶe͛Ɛ daǇ is concerned

C͛eƐƚ ƵŶe Ɖeƌƚe d͛aƌgeŶƚ Iƚ͛Ɛ a waste of money

Ma fête religieuse préférée est Pâques My favourite religious holiday is Easter

Le chŽcŽůaƚ͕ c͛eƐƚ mon péché mignon! Chocolate is my guilty pleasure!

Nous la célébrons avec toute la famille We celebrate it with all the family

Nous cherchons ůeƐ ƈƵfƐ daŶƐ ůe ũaƌdŝŶ We look for eggs in the garden

La fête de la musique a lieu en France World Music Day takes place in France

pour célébrer ůe débƵƚ de ů͛éƚé le 21 juin to celebrate the start of summer on 21st June

L͛aŶŶée deƌŶŝèƌe ũ͛y ai participé Last year I took part in it

et tout le monde jouait dans les rues and everyone was playing in the streets

Quand ũ͛aǀaiƐ quinze ans When I was fifteen years old

J͛ai fêƚé mon anniversaire avec mes amis I celebrated my birthday with my friends

Nous sommes allés regarder un film We went to watch a film

et quand je suis rentrée à la maison and when I got back home

ũ͛aŝ ƌeçƵ de nombreux cadeaux I received a lot of presents

Ce sera dŝfféƌeŶƚ ů͛aŶŶée ƉƌŽchaŝŶe It will be different next year

J͛aƵƌaŝ une grande boum I will have a big party

Et toute ma famille sera là And all my family will be there

Je serai traitée comme une princesse I will be treated like a princess

Mon cadeau idéal serait un portable My ideal present would be a phone

et je pourrais télécharger des applis and I would be able to download apps

Je voudrais aussi des nouveaux vêtements I͛d also like some new clothes

pour porter à ŵa fêƚe d͛aŶŶiǀeƌƐaiƌe to wear to my birthday party
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TOPIC 5: Home, town, neighbourhood and region

J͛habŝƚe à Highbridge, une petite ville I live in Highbridge, a small town

dans le sud-ouest de ů͛AŶgůeƚeƌƌe in the south-west of England

J͛Ǉ habiƚe avec ma famille depuis un an I have lived there for a year

C͛eƐƚ ƐiƚƵé au bord de la mer Iƚ͛Ɛ ƐiƚƵaƚed by the seaside

Iů Ŷ͛Ǉ a gƌaŶd-chose à faire pour les jeunes Theƌe͛Ɛ ŶŽƚ a ůŽƚ for young people to do

Mais il y a des magasins et un jardin public But there are some shops and a park

J͛aŝŵe habiter à la campagne I like living in the countryside

Ɖaƌce ƋƵe c͛eƐƚ ƉůƵƐ ƚƌaŶƋƵiůůe ƋƵ͛en ville becaƵƐe ŝƚ͛Ɛ quieter than in town

Selon moi, ma région est très jolie According to me, my region is very pretty

et en été il y a beaucoup de touristes and in summer there are a lot of tourists

Ma région est connue pour le cidre My region is known for its cider

et le fameux fromage de Cheddar and the famous Cheddar cheese

C͛eƐƚ ƵŶe ƌégŝŽŶ hŝƐƚŽƌŝƋƵe aƵƐƐŝ Iƚ͛Ɛ a hŝƐƚŽƌŝc ƌegŝŽŶ ƚŽŽ

La semaine dernière ũ͛ai ǀiƐiƚé le musée Last week I visited the museum

et ũ͛Ǉ ai aƉƉƌiƐ beaucoup and I learned a lot there

J͛ai aussi fait des courses en ville I also did some shopping in town

J͛aŝ ƌeŶcŽŶƚƌé ŵeƐ aŵŝes au ciné I met my friends at the cinema

et on a regardé ƵŶ fŝůŵ d͛hŽƌƌeƵƌ and we watched a horror film

Ça ŵ͛a dŽŶŶé ůa chaiƌ de ƉŽƵůe͊ It gave me goosebumps!

À ů͛aǀeŶiƌ je voudrais habiter en ville In the future I would like to live in town

À Londres ou même Bristol c͛eƐƚ ƉlƵƐ aŶimé In London or even Bristol iƚ͛Ɛ liǀelieƌ

J͛achèƚeƌaiƐ un appartement spacieux I would buy a spacious apartment

Je sortirais tous les soirs I would go out every evening

J͛iƌaiƐ à toutes les boîtes de nuit I would go to all the nightclubs

Je ŵ͛aŵƵƐeƌaŝƐ bŝeŶ I would have a lot of fun
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TOPIC 6: Social issues

Pour aider les SDF/les démunis To help the homeless/those in need

je travaille comme bénévole ƉeŶdaŶƚ ů͛éƚé I work as a volunteer during the summer

Je pense que les associations caritatives I think that charities

jouent un rôle important dans la société play an important role in society

en aidant ceux qui ont besoin d͛eƵǆ by helping those who need them

Bien que Ŷe ũ͛aŝe ƉaƐ trop le temps Although I dŽŶ͛ƚ haǀe too much time

je voudrais créer une association caritative I would like to create a charity

pour aider les mères célibataires to help single mums

et leurs enfants car ça ŵ͛iŶƋƵièƚe le plus and their children because that worries me the most

Je vais collecter des choses nécessaires I͛ŵ gŽiŶg ƚŽ cŽůůecƚ essential things

comme deƐ ƉƌŽdƵŝƚƐ d͛hǇgŝèŶe such as hygiene products

Je vais essayer de faire mon mieux I͛ŵ gŽiŶg ƚŽ ƚƌǇ to do my best

pour que ces femmes ne manquent de rien so that these women dŽŶ͛ƚ lack aŶǇƚhiŶg

Si ũ͛aǀaiƐ ƉůƵƐ de ƚeŵƉƐ eƚ d͛aƌgeŶƚ If I had more time and money

ũ͛aŝdeƌaŝƐ le monde entier I would help the entire world

J͛ai ůe cƈƵƌ ƐƵƌ ůa ŵaiŶ I am all heart

Les jeunes font face à la pression des paires Young people face peer pressure

En étant connectés en ligne tout le temps By being connected online all the time

les jeunes peuvent être intimidés young people can be intimidated

ce qui peut avoir un impact which can have an impact

sur leur santé mentale et travail scolaire on their mental health and schoolwork

Ils peuvent avoir d͛aƵƚƌeƐ problèmes They can have other problems

comme ů͛aŶŽƌeǆie, les drogues ou ů͛aůcŽŽů such as anorexia, drugs or alcohol

Il est important de parler de ses problèmes Iƚ͛Ɛ iŵƉŽƌƚaŶƚ to talk about ŽŶe͛Ɛ problems

pour les résoudre in order to resolve them
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PRESEN
T TEN

SE (“doesͬis doing”)
Rem

ove the -er/-ir/-re and add these endings:

jouer
finir

vendre

je
joue

finis
vends

tu
joues

finis
vends

il/elle/on
joue

finit
vend

nous
jouons

finissons
vendons

vous
jouez

finissez
vendez

ils/elles
jouent

finissent
vendent

VERBS U
SIN

G
 ÊTRE e.g. je suis allé(e)

m
onter

entrer
sortir

venir
aller

naître
partir

descendre
arriver

tom
ber

rester
m

ourir
retourner

(and all reflexive verbs)

The past participle for these verbs m
ust agree w

ith the 
subject in gender and num

ber:
je suis allé (m

)
je suis tom

bée (f)
on est entrés (m

pl)
on est entrées (fpl)

PERFECT TEN
SE (“has doneͬdid”)

Start w
ith the present tense of avoir/être,

then add the past participle of the second verb:

SIM
PLE FU

TU
RE TEN

SE (“w
illͬshall do”)

Add these endings to the infinitive:

IM
PERFECT TEN

SE (“w
as doingͬused to do”)

Rem
ove ʹonsfrom

 the nousform
 of the present tense, 

add these endings (ais/ais/ait/ions/iez/aient)

CK
N

DIdIK
N

AL dEN
^E ;͞w

ould do”Ϳ
Begin w

ith the future stem
, add im

perfect endings:
N

EAR FU
TU

RE TEN
SE (“is going to do”)

U
se the present tense of allerfollow

ed by the infinitive:

je
vais

jouer
finir
vendre
être
aller
vouloir
etc.

tu
vas

il/elle/on
va

nous
allons

vous
allez

ils/elles
vont

jouer
finir

vendre

je
jouerai

finirai
vendrai

tu
joueras

finiras
vendras

il/elle/on
jouera

finira
vendra

nous
jouerons

finirons
vendrons

vous
jouerez

finirez
vendrez

ils/elles
joueront

finiront
vendront

jouer
finir

vendre

je
jouerais

finirais
vendrais

tu
jouerais

finirais
vendrais

il/elle/on
jouerait

finirait
vendrait

nous
jouerions

finirions
vendrions

vous
joueriez

finiriez
vendriez

ils/elles
joueraient

finiraient
vendraient

IRREG
U

LAR STEM
S

être
(ser-)

avoir(aur-)
faire

(fer-)
venir(viendr-)

savoir(saur-)
aller(ir-)

devoir(devr-)
pouvoir(pourr-)

voir(verr-)

IRREG
U

LAR STEM
S

Sam
e as for the sim

ple future
EXTRA M

ARKS: U
SE W

ITH THE IM
PERFECT TEN

SE
Si j͛aǀaiƐ le ƚem

pƐ͕ j͛iraiƐ͘͘͘ ;If I had tim
e͕ I͛d go ƚo͘͘͘Ϳ

-er
-ir

-re

Rem
ove ʹer

Add -é
Rem

ove -r
Rem

ove ʹre
Add -u

jouer Æ
;j͛aiͿjoué

finir
Æ

;j͛aiͿ fini
vendre

Æ
;j͛aiͿ vendu

ÊTRE
je suis / tu es / il est / nous som

m
es / vous êtes / ils sont

AVO
IR

j͛ai ͬ tu as ͬ il a ͬ nous avons ͬ vous aveǌ ͬ ils ont

jouer
finir

vendre

je
jouais

finissais
vendais

tu
jouais

finissais
vendais

il/elle/on
jouait

finissait
vendait

nous
jouions

finissions
vendions

vous
jouiez

finissiez
vendiez

ils/elles
jouaient

finissaient
vendaient

PLU
PERFECT TEN

SE (“had done”)
Very sim

ilar to the perfect tense, except you start w
ith the im

perfecttense of auxiliary verbs avoir/être:
e͘g͘ j͛avaisjoué, il avaitfini, nous étionsallés͕ elles s͛étaientbrossées les dents
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SUBJUNCTIVE MOOD (expressing hope/fear/desire/wish etc.)
Remove ʹent from the ils form of the present tense, add endings (e/es/e/ions/iez/ent)

PRONOUNS ;SAYING ͞it͟Ϳ
Put le, la or les in front of the main verb 

THE NEGATIVE
Put the negative around the main verb

ONLY USE THE SUBJUNCTIVE AFTER THESE PHRASES SUCH AS:
bien que (although) vouloir que (to want that)
falloir que (to be necessary that) préférer que (to prefer that)
désirer que (to desire that) être important que, être essentiel que
penser que, croire que (negative only) être urgent que

e.g. je veux que tu le fasses (I want you to do it ʹ lit: I want that you do it)
je préfère qu͛il soit sympa (I prefer that he be nice)
il ne pense pas qu͛elle soit belle (He dŽeƐŶ͛ƚ ƚhiŶŬ ƚhaƚ she is beautiful)
bien que je Ŷ͛aie ƉaƐ l͛aƌgeŶƚ (although I dŽŶ͛ƚ have the money)

IRREGULAR VERBS
être (je sois)
avoir ;ũ͛aŝeͿ
faire (je fasse)
venir (je vienne)
savoir (je sache)
aller ;ũ͛aŝůůeͿ
devoir (je doive)
pouvoir (je puisse)
vouloir (je veuille)
falloir (il faille)

e.g. ils jouent jouer finir vendre

que

je joue finisse vende

tu joues finisses vendes

il/elle/on joue finisse vende

nous jouions finissions vendions

vous jouiez finissiez vendiez

ils/elles jouent finissent vendent

je le mange I eat it
je l͛ai maŶgé I ate it
je le mangeais I was eating it
je vais le manger I͛ŵ gŽŝŶg ƚŽ eaƚ it
je le mangerai I will eat it
je le mangerais I would eat it
que je le mange that I eat it (subj.)

If the pronoun is feminine or plural, you 
need to make the past participle agree:

je les ai mangés I ate them
je l͛aǀaiƐ ǀƵe I had seen her

Use y fŽƌ ͚ƚheƌe͕͛ aŶd en fŽƌ ͚ƐŽŵeͬaŶǇ͛͗
ũ͛y suis allé I went there
ũe Ŷ͛en ai pas I dŽŶ͛ƚ haǀe any [of them]

ne...pas not
ne...jamais never
ne...rien nothing
ne...personne nobody
ne...que only
ne...plus no more/any more
ne...aucun not a single one
ne...guère hardly, barely
ne...ni...ni neither...nor

EXAMPLES
il n͛a jamais He never has
il n͛a rien bu He drank nothing
il ne l͛aƵƌa pas He ǁŽŶ͛ƚ have it
je n’ai vu ni l͛ƵŶ I didŶ͛ƚ see neither

ni l͛aƵƚƌe one nor the other
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USING PROF3C
to ace the writing and speaking exams!

BEFORE, DURING, AFTER
Saying when something happens

P ast tense Hŝeƌ ũ͛aŝ ũŽƵé aƵ fŽŽƚ
R easons (&) ;J͛adŽƌe ůe fŽŽƚ
O pinions Ɖaƌce ƋƵe c͛eƐƚ ƚŽƉͿ
F uture tense DeŵaŝŶ ũ͛éƚƵdŝeƌaŝ

avec mes copains
3 rd person Mes amis adorent

le français
C onditional Je voudrais habiter

eŶ FƌaŶce à ů͛aǀeŶŝƌ

Use PROF3C to help you answer:
• 40/90 word essay (F)
• 90/150 word essay (H)*
• General conversation (F/H*)

* To have access to the highest marks for 
these questions, you should also try to 
add a subjunctive phrase, pronouns etc. 
too (everything from these two pages)

avant de (+infinitive)
before ___ing
avant de faire mes devoirs 
(before doing my homework)

après avoir (+past participle)
after having ____
après avoir fait mes devoirs
(after having done my homework)

être en train de (+infinitive)
to be in the midst of ___ing
je suis en train de faire mes devoirs
I͛ŵ ŝŶ ƚhe ŵŝdƐƚ Žf doing my homework

EXAMPLE
Avant de sortir͕ ŵa ŵèƌe ŵ͛aǀaŝƚ 
demandé de ranger ma chambre après 
avoir fait ŵeƐ deǀŽŝƌƐ͕ ŵaŝƐ ũ͛éƚaŝƐ en train 
de parler sur mon portable

OPINION PHRASES
DŽŶ͛ƚ ũƵƐƚ ƐaǇ j͛aime or je déteste!

COMPARATIVE & SUPERLATIVE
ReƉůace ͙͟͞ ǁŝƚh aŶǇ adũecƚŝǀe

je pense que I think that
je crois que I believe that
à mon avis in my opinion
selon moi according to me
je trouve que I find that
je préfère I prefer
je dirais que I would say that
je sais que I know that
j͛eƐƚime ƋƵe I reckon that
il me semble que it seems to me that
il me paraît que it appears to me that
en ce qui as far as X is

concerne X concerned

DŽŶ͛ƚ fŽƌgeƚ ʹ you should always justify 
your opinion using parce que or car!

plus ... que more ... than
moins ... que less ... than
aussi ... que as ... as
mieux better
pire worse

le/la plus ... the most ...
le/la moins ... the least ...

le/la mieux the best (thing)
le/la pire the worst (thing)

EXAMPLES
plus grand que more tall/taller than
moins grand que less tall/shorter than
aussi grand que as tall as
le plus grand the most tall/tallest
la moins grande the least tall/shortest
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TOPIC 7: Global issues

L͛eŶǀŝƌŽŶŶeŵeŶƚ eƐƚ menacé The environment is threatened

par les émissions de dioxyde de carbone by the emission of carbon dioxide

Les températures seront augmentées Temperatures will rise

et il y aura ƵŶ ŵaŶƋƵe d͛eau potable and there will be a lack of drinking water

si on ne protège pas ů͛eŶǀŝƌŽŶŶeŵeŶƚ if ǁe dŽŶ͛ƚ ƉƌŽƚecƚ the environment

Il faut réduire, réutiliser et recycler It is necessary to reduce, reuse and recycle

Je recycle le papier/carton/plastique/verre I recycle paper/cardboard/plastic/glass

Je prends une douche aƵ lieƵ d͛un bain I take a shower instead of a bath

J͛éƚeiŶƐ la lumière quand je sors I turn off the light when I go out

Il faut aussi baisser le chauffage It is also necessary to turn down the heating

avant de quitter la maison before leaving the house

Ma mère achète toujours les produits bio My mum always buys organic products

et mon père fait du covoiturage and my dad does carsharing

Il va acheter une voiture électrique He is going to buy an electric car

Je supporte le commerce équitable I support fair trade

Je ne veux pas que les ouvriers soient exploités I dŽŶ͛ƚ ǁaŶƚ the workers to be exploited

Récemment ũ͛ai ƉaƌƚiciƉé à une manifestation Recently I took part in a protest

Je me suis inscrite à ů͛aƐƐŽcŝaƚŝŽŶ WWF I subscribed to the charity WWF

J͛ai ƌaŵaƐƐé les déchets dans le parc I cleared up the rubbish in the park

J͛ai ŶeƚƚŽǇé le lac près de chez moi I cleaned the lake near to my house

Au collège on va trier les déchets Aƚ ƐchŽŽů ǁe͛ƌe gŽŝŶg to sort the rubbish

On va organiser une journée verte We͛ƌe gŽŝŶg ƚŽ ŽƌgaŶŝƐe a ͚gƌeeŶ͛ daǇ

On va planter plus de fůeƵƌƐ eƚ d͛aƌbƌeƐ We͛ƌe gŽŝŶg ƚŽ ƉůaŶƚ more flowers and trees

J͛ai ůa ŵaiŶ ǀeƌƚe I have green fingers

Je vais consommer moins de viande I͛ŵ gŽŝŶg ƚŽ consume less meat
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TOPIC 8: Travel and tourism

D͛habŝƚƵde je reste en Angleterre en été Normally I stay in England during summer

Il y a beaucoup à faire et à visiter There is a lot to do and to visit

C͛eƐƚ ŵa deƐƚŝŶaƚŝŽŶ favorite/préférée Iƚ͛Ɛ ŵǇ favourite destination

Je préfère voyager en voiture I prefer to travel by car

Ɖaƌce ƋƵe ũ͛aŝ toujours le mal de mer because I always get seasick

et ũ͛ai vraiment peur de voler and I͛ŵ really scared of flying

QƵaŶd ũ͛éƚaiƐ Ɖeƚiƚe j͛allaiƐ en France When I was little I used to go to France

Nous visitions Disneyland Paris We used to visit Disneyland Paris

On faisait la queue depuis des heures We used to queue for hours

pour voir les manèges et les princesses to see the rides and the princesses

Je ne ŵ͛eŶŶƵǇaŝƐ jamais I was never bored

Mes dernières vacances étaient terribles! My last holiday was terrible!

On est allés en Californie pendant un mois We went to California for a month

car mon père a toujours voulu y aller because my dad has always wanted to go there

Mes frères se sont chamaillés tout le trajet My brothers bickered the whole journey

La ƌéceƉƚŝŽŶŶŝƐƚe à ů͛hƀƚeů éƚaŝƚ impolie The hotel receptionist was impolite

et la chambre était très sale and the room was very dirty

Le pire était de perdre mon passeport The worst thing was losing my passport

Quel désastre! What a disaster!

Si je gagnais la loterie If I won the lottery

je voyagerais autour du monde I would travel around the world

Je nagerais daŶƐ ů͛OcéaŶ PacŝfŝƋƵe I would swim in the Pacific Ocean

Je ferais de la plongée I would go scuba diving

pour voir les poissons tropicaux in order to see the tropical fish

Ce serait le pied! It would be awesome!
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TOPIC 9-10: My studies/Life at school or college

Mon collège Ɛ͛aƉƉeůůe ... My school is called ...

C͛eƐƚ ƵŶ cŽůůège mixte Iƚ͛Ɛ a mixed/co-educational school

Pour les jeunes de onze à dix-huit ans For young people from 11 to 18 years old

Je trouve les profs sympa mais un peu strictes I find the teachers nice but a little strict

Le collège est grand et assez moderne The school is large and quite modern

Il y a environ treize cent étudiants There are approximately 1300 students

Je porte une chemise blanche, I wear a white shirt

une veste noire et un pantalon noir a black blazer and black trousers

Je Ŷ͛aiŵe ƉaƐ dƵ ƚŽƵƚ mon uniforme scolaire I dŽŶ͛ƚ ůiŬe my school uniform at all

c͛eƐƚ inconfortable et moche ŝƚ͛Ɛ uncomfortable and ugly

Les cours commencent à neuf heures Lessons commence at 9am

et finissent à trois heures de ů͛aƉƌèƐ-midi and finish at three in the afternoon

Au collège de mes rêves In the school of my dreams

iů Ŷ͛Ǉ aƵƌaiƚ ƉaƐ d͛uniforme scolaire ƚheƌe ǁŽƵůdŶ͛ƚ be a school uniform

et le collège finirait à midi and school would finish at noon

pour que je puisse baǀaƌdeƌ ů͛aƉƌèƐ-midi so that I could chat in the afternoon

J͛éƚƵdŝe ů͛aŶgůaiƐ, les maths et ů͛EPS I study English, Maths and PE

mais ma matière préférée͕ c͛eƐƚ ůe fƌaŶçaŝƐ but my favourite subject is French

Ɖaƌce ƋƵe c͛eƐƚ très amusant becaƵƐe ŝƚ͛Ɛ very amusing

et le prof est vraiment sympa and the teacher is really nice

Par contre je déteste les sciences On the other hand I hate science

caƌ c͛eƐƚ trop difficile et ennuyeux becaƵƐe ŝƚ͛Ɛ too difficult and boring

Bien que ũ͛aŝe chŽŝƐŝ ůa géŽgƌaƉhŝe Although I͛ǀe chŽƐeŶ GeŽgƌaƉhǇ

je ne suis pas douée en ça I͛ŵ ŶŽƚ gifƚed at it

mais je le trouve très intéressant but I find it very interesting
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TOPIC 11-12: Education post-16/Job choices and career ambitions

Je ne vais pas aller au lycée I am not going to go to college

Je vais étudier ůe fƌaŶçaŝƐ eƚ ů͛aůůeŵaŶd I͛ŵ gŽiŶg ƚŽ ƐƚƵdǇ French and German

Je pense que les langues sont importantes I think that languages are important

pour trouver un bon emploi to find a good job

Pour mon stage ũ͛aŝ ƚƌaǀaŝůůé daŶƐ ƵŶ bƵƌeaƵ For work experience I worked in an office

Ce Ŷ͛éƚaiƚ ƉaƐ mal mais c͛éƚaiƚ ennuyeux Iƚ ǁaƐŶ͛ƚ bad but it was boring

Je crois que je voudrais travailler dehors I believe that I͛d ůŝŬe to work outside

parce que ũ͛aiŵe être en plein air because I like to be in the open air

Je voudrais devenir vétérinaire I would like to become a vet

D͛abŽƌd je dois aůůeƌ à ů͛ƵŶŝǀeƌƐŝƚé First I have to go to university

Ɖaƌce ƋƵ͛il faut avoir un diplôme because you have to have a degree

Je sais que je dois travailler dur I know that I must work hard

mais je vais réussir dans la vie but I͛ŵ gŽiŶg ƚŽ ƐƵcceed in life

et je serai fier/fière de moi and I will be proud of myself

Ma mère est institutrice My mum is a primary school teacher

et mon père travaille dans un magasin and my dad works in a shop

Ma mère trouve ça enrichissant My mum finds it rewarding

et mon père adore aider les clients and my dad loves to help the customers

EŶ ce ŵŽŵeŶƚ ũ͛aŝ un petit boulot At the moment I have a part-time job

Je fais du baby-sitting le soir I do babysitting in the evenings

Ce Ŷ͛eƐƚ ƉaƐ bŝeŶ ƉaǇé Iƚ͛Ɛ ŶŽƚ ǁeůů Ɖaŝd

mais je veux gagner mon propre argent but I want to earn my own money

Un jour je voudrais travailler avec les enfants One day I͛d ůŝŬe ƚŽ ǁŽƌŬ with children

après avoir travaillé comme vétérinaire after having worked as a vet

mais je ne sais pas quand. On verra. but I dŽŶ͛ƚ ŬŶŽǁ when. We will see.
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Módulo 1 – ¡Desconéctate!

Learn the phrases below using LOOK, COVER, WRITE, CHECK!

Durante el verano hago artes marciales. During the summer I do martial arts.

(No) me gusta tomar el sol. I (don’t) like sunbathing. 

(A ella) le mola ver películas. She likes watching films. 

Tengo seis semanas de vacaciones en verano I have six weeks holiday in summer

Prefiero ir a España. I prefer to go to Spain.

Mi padre prefiere alojarse en un hotel. My dad prefers to stay in a hotel.

Fui de vacaciones a Francia I went on holiday to France.

El invierno pasado fuimos de vacaciones a Alemania. Last winter we went on holiday to Germany.

Fui con mi familia I went with my family

Viajé en avión. I travelled by plane.

Me alojé en un camping. I stayed on a campsite.

El primer día saqué muchas fotos. On the first day I took a lot of photos.

Lo mejor fue cuando visité la Sagrada Familia The best thing was when I visited the Sagrada Familia.

Lo peor fue cuando perdí mi móvil. The worst thing was when I lost my phone. 

Lo pasé fenomenal It was amazing!

Fue horroroso porque vomité en una montaña rusa. It was horrific because I vomited on a rollercoaster. 

Quiero hablar con el director porque el aire
acondicionado no funciona. 

I want to talk to the manager because the air
conditioning does not work. 

La habitación está sucia The room is dirty

Underlined This is additional information that can be changed for 
what you want to say. 

Bold These are verbs which can be changed for different 
people or tenses. 

Italic These words must be changed if you are talking about 
a different person. 

Adapting the phrases for your own work:

Challenge:
When learning the vocabulary, practise using other tenses, changing details, and talking about other 

people. 
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Módulo 1 – ¡Desconéctate!

Learn the verbs below using LOOK, COVER, WRITE, CHECK!

My Progress with this topic:

Yo Form PRESENT PRETERITE IMPERFECT NEAR FUTURE

HACER
(to do)

hago hice hacía voy a hacer

IR
(to go)

voy fui iba voy a ir

ALOJARSE
(to stay)

me alojo me alojé me alojaba voy a alojarme

VIAJAR
(to travel)

viajo viajé viajaba voy a viajar

VISITAR
(to visit)

visito visité visitaba voy a visitar

TENER
(to have)

tengo tuve tenía voy a tener

SACAR
(to take)

saco saqué sacaba voy a sacar

Date F Score H Score Date F Score H Score

Expand and adapt your vocabulary:

My independent vocabulary:
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Módulo 2 – Mi vida en el insti

Learn the phrases below using LOOK, COVER, WRITE, CHECK!

Estudio inglés y español. I study English and Spanish.

(No) me interesa la tecnología. I am (not) interested in technology.

(No) le interesan las matemáticas. He/she is (not) interested in maths. 

Prefiero la música porque es menos aburrida que el 
dibujo.

I prefer music because it is less boring than art.

Odio las ciencias porque son más difíciles que la 
geografía.

I hate science because it is harder than geography. 

Mi profe crea un buen ambiente. My teacher creates a nice atmosphere.

Aprendo mucho porque mi profe explica bien. I learn a lot because my teacher explains well. 

Tenemos que llevar un uniforme. We have to wear a uniform.

Llevo una chaqueta negra y una corbata azul. I wear a black blazer and a blue tie. 

El uniforme mejora la disciplina. The uniform improves discipline. 

Me gusta porque las diferencias económicas no son
tan obvias. 

I like it because financial differences are not as 
obvious.

En mi insti hay una piscina grande y nueva. In my school there is a big, new pool. 

En mi escuela primaria no había una biblioteca. In my primary school there was no library.

Lo bueno es que hay un gimnasio bien equipado. The good thing is that there is a well-equipped gym.

Lo peor es que no se debe llevar piercings. The bad thing is you must not wear piercings. 

Tampoco se permiten los móviles en clase. Mobile phones are not allowed in class either.

Vamos a participar en un intercambio a Zaragoza. We are going to participate in an exchange to
Zaragoza.

Soy miembro del club de judo desde hace tres años. I have been a member of judo club for 3 years.

Underlined This is additional information that can be changed for 
what you want to say. 

Bold These are verbs which can be changed for different 
people or tenses. 

Italic These words must be changed if you are talking about 
a different person. 

Adapting the phrases for your own work:

Challenge:
When learning the vocabulary, practise using other tenses, changing details, and talking about other 

people. 
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Módulo 2 – Mi vida en el insti

Learn the verbs below using LOOK, COVER, WRITE, CHECK!

My Progress with this topic:

Yo Form PRESENT PRETERITE IMPERFECT NEAR FUTURE

ESTUDIAR
(to study)

estudio estudié estudiaba voy a estudiar

LLEVAR
(to wear)

llevo llevé llevaba voy a llevar

INTERESAR
(to be interested in)

me interesa(n) me interesó/
interesaron

me interesaba(n) me va(n) a 
interesar

Useful verbs for
describing school

THERE IS/ARE hay hubo había habrá

IT IS/ARE es/son fue/fueron era/eran será/serán

IT HAS tiene tuvo tenía tendrá

Date F Score H Score Date F Score H Score

Expand and adapt your vocabulary:

My independent vocabulary:
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Módulo 4 – Intereses e influencias

Learn the phrases below using LOOK, COVER, WRITE, CHECK!

Después del insti juego al futbolín con mis amigos. After school I play table football with my friends.

Los fines de semana vamos a la pista de hielo. At the weekend we go to the ice rink.

Normalmente gasto mi paga en libros. Normally I spend my pocket money on books. 

La semana pasada jugué al baloncesto. Last weekend I played basketball.

Mi hermana hizo equitación. My sister went horse riding.

Me molan programas de deportes. I like sports programmes.

Sin embargo mi madre le encantan documentales. However my mum loves documentaries. 

No soy teleadicto porque no veo más de dos horas al 
día.

I am not addicted to TV because I don’t watch more 
than two hours a day. 

En mi tiempo libre suelo hacer deporte. In my free time I usually do sports.

Solemos ir al cine y dar un paseo. We usually go to the cinema and go for a walk. 

Cuando era más joven jugaba al tenis de vez en 
cuando

When I was younger I played tennis from time to time. 

Mi hermana solía jugar al voleibol pero ahora hace
natación. 

My sister used to play volleyball but now she swims

Esta semana he visto dos películas. This week I have watched two films. 
. 

Prefiero ir al cine porque el ambiente es mejor. I prefer to go to the cinema because the atmosphere is
better. 

Rafa Nadal es mi modelo a seguir porque tiene mucho 
éxito. 

Rafa Nadal is my role model because he is very
successful.

Taylor Swift es mi modelo a seguir porque usa su fama 
para ayudar a otros. 

Taylor Swift is my role model because she uses her
fame to help others.

Underlined This is additional information that can be changed for 
what you want to say. 

Bold These are verbs which can be changed for different 
people or tenses. 

Italic These words must be changed if you are talking about 
a different person. 

Adapting the phrases for your own work:

Challenge:
When learning the vocabulary, practise using other tenses, changing details, and talking about other 

people. 
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Módulo 4 – Intereses e influencias

Learn the verbs below using LOOK, COVER, WRITE, CHECK!

My Progress with this topic:

Yo Form PRESENT IMPERFECT PERFECT FUTURE

JUGAR
(to play)

juego jugaba he jugado voy a jugar

HACER
(to do)

hago hacía he hecho voy a hacer

VER
(to watch)

veo veía he visto voy a ver

SOLER
(to tend to)

suelo solía

PREFERIR
(to prefer)

prefiero prefería

GASTAR
(to spend money)

gasto gastaba he gastado voy a gastar

SER
(to be)

soy era he sido voy a ser

Date F Score H Score Date F Score H Score

Expand and adapt your vocabulary:

My independent vocabulary:
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Módulo 5 – Ciudades

Learn the phrases below using LOOK, COVER, WRITE, CHECK!

Vivo en Londres. Está en el sur de Inglaterra. I live in London. It is in the south of England.

Es una ciudad muy grande y moderna. It is a very big and modern city. 

En mi ciudad hay unos museos y muchas tiendas. In my town there are some museums and lots of
shops.

Hace dos años no había ni mercado ni bolera. Two years ago there was no market or bowling alley.

Me encanta dónde vivo porque siempre hay mucho 
que hacer.

I love where I live because there is always lots to do. 

En la panadería se puede comprar pan. In the bakery you can buy bread. 

El banco abre a las nueve por la mañana y cierra a las 
cinco por la tarde.

The bank opens at 9 in the morning and closes at 5 in 
the afternoon. 

Para ir a la plaza mayor sigue todo recto, pasa el 
puente y toma la tercera calle a la izquierda. 

To get to the main square, go straight ahead, pass the
bridge, and take the third street on the left.

¿Me puede ayudar? ¿Cuánto cuesta el llavero? Can you help me? How much does the keyring cost?

Mi pueblo está situado al lado del río. My town is situated next to the river.

El clima es frío y llueve mucho. The climate is cold and it rains a lot.

Mañana visitaré la catedral en el centro de la ciudad. Tomorrow I will visit the cathedral in the centre of the
city.

Mi hermano nadará en el mar. My brother will swim in the sea.

Si hace buen tiempo, iremos a la playa. If the weather is nice, we will go to the beach.

Si hace mal tiempo, no harán una excursión. If the weather is bad, they will not do a trip. 

Lo mejor de mi ciudad es que el transporte público es
muy bueno. 

The best thing about my city is that the public
transport is very good.

Lo peor es que hay pocos espacios verdes. The worst thing is that there are few green spaces. 

Underlined This is additional information that can be changed for 
what you want to say. 

Bold These are verbs which can be changed for different 
people or tenses. 

Italic These words must be changed if you are talking about 
a different person. 

Adapting the phrases for your own work:

Challenge:
When learning the vocabulary, practise using other tenses, changing details, and talking about other 

people. 
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Módulo 5 - Ciudades

Learn the verbs below using LOOK, COVER, WRITE, CHECK!

My Progress with this topic:

Yo Form PRESENT PRETERITE IMPERFECT FUTURE

VIVIR
(to live)

vivo viví vivía viviré

VISITAR
(to visit)

visito visité visitaba visitaré

IR
(to go)

voy fui iba iré

HACER
(to do)

hago hice hacía haré

THERE IS/ARE hay hubo había habrá

IT IS
THEY ARE

es
son

fue
fueron

era
eran

será
serán

IT HAS
THEY HAVE

tiene
tienen

tuvo
tuvieron

tenía
tenían

tendrá
tendrán

Date F Score H Score Date F Score H Score

Expand and adapt your vocabulary:

My independent vocabulary:
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Módulo 6 – De Costumbre.

Learn the phrases below using LOOK, COVER, WRITE, CHECK!

Desayuno a las ocho. I have breakfast at 8 o’clock.

Cuando era más pequeño desayunaba cereales todos
los días. 

When I was younger I used to eat cereal for breakfast 
every day. 

Cenamos muy tarde por la noche. We eat dinner very late at night.

A las seis me levanto y me ducho. At 6 o’clock I get up and I shower. 

A las siete salgo de casa. At 7 o’clock I leave the house. 

No me encuentro bien. Me duele la garganta. I don’t feel well. My throat hurts. 

Estoy enfermo hoy. Tengo un resfriado. I am unwell today. I have a cold. 

Normalmente los españoles comen mucha fruta. Normally the Spanish eat lots of fruit. 

Mi plato favorito es la paella porque me encanta arroz. My favourite dish is paella because I love rice. 

Me gustaría probar tortilla española. I would love to try Spanish omelette. 

Ayer celebramos el cumpleaños de mi padre. Yesterday we celebrated my dad’s birthday. 

Comimos en un restaurante caro y abrió sus regalos. We ate in an expensive restaurant and he opened his 
presents. 

Soy vegetariano/a. No como carne ni pescado. I am a vegetarian. I don’t eat meat or fish. 

Soy alérgico al gluten. I am allergic to gluten. 

Vamos a celebrar un día especial con toda la familia. We are going to celebrate a special day with the 
whole family.

Mi cantante favorito es Ed Sheeran. My favourite singer is Ed Sheeran.

El año que viene voy a ir a un concierto de Ed Sheeran. Next year I am going to go to an Ed Sheeran concert.

¡Cantaremos y bailaremos! We will sing and dance.

Underlined This is additional information that can be changed for 
what you want to say. 

Bold These are verbs which can be changed for different 
people or tenses. 

Italic These words must be changed if you are talking about 
a different person. 

Adapting the phrases for your own work:

Challenge:
When learning the vocabulary, practise using other tenses, changing details, and talking about other 

people. 168



Módulo 6 – De Costumbre.

Learn the verbs below using LOOK, COVER, WRITE, CHECK!

My Progress with this topic:

Yo Form PRESENT PRETERITE IMPERFECT NEAR FUTURE

Desayunar
(To eat breakfast)

desayuno desayuné desayunaba voy a desayunar

Comer
(To eat (lunch))

como comí comía voy a comer

Cenar
(To eat dinner)

ceno cené cenaba voy a cenar

Doler
(to hurt)

me duele me dolió me dolía me va a doler

Beber
(to drink)

bebo bebí bebía voy a beber

Celebrar
(to celebrate)

celebro celebré celebraba voy a celebrar

Bailar
(to dance)

bailo bailé bailaba voy a bailar

Date F Score H Score Date F Score H Score

Expand and adapt your vocabulary:

My independent vocabulary:
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Módulo 7 – ¡A Currar!

Learn the phrases below using LOOK, COVER, WRITE, CHECK!

Soy cocinero y trabajo en un restaurante. I am a chef and I work in a restaurant

Trabajo como enfermero en un hospital. I work as a nurse in a hospital

Soy una persona muy creativa I am a very creative person

Es un trabajo exigente. It is a demanding job

Me encanta mi trabajo porque es muy variado. I love my job because it is very varied

Para ganar dinero reparto periódicos. To earn money, I deliver newspapers

No tengo un trabjao a tiempo parcial pero en casa 
paso la aspiradora

I don’t have a part-time job but at home I vacuum.

Gano cinco euros a la hora I earn five euros an hour

Suelo cortar el césped I usually cut the grass

Hice mis practices laborales en la empresa de mi 
madre.

I did my work experience in my mum’s company

Aprendí muchas habilidades nuevas. I learnt a lot of new skills

Domino el inglés y hablo un poco de español. I am fluent in English and I speak a bit of Spanish

Aprender un idioma te abre la mente. Learning a language opens your mind

He trabajado en una oficina y he estudiado español. I have worked in an office and I have studied Spanish

En el futuro quiero vivir en Colombia. In the future I want to live in Colombia

Tengo la intención de casarme y tener hijos. I plan to get married and have children

Me gustaría viajar por el mundo I would like to travel the world

Espero ser feliz. I hope to be happy

Underlined This is additional information that can be changed for 
what you want to say. 

Bold These are verbs which can be changed for different 
people or tenses. 

Italic These words must be changed if you are talking about 
a different person. 

Adapting the phrases for your own work:

Challenge:
When learning the vocabulary, practise using other tenses, changing details, and talking about other 

people. 
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Módulo 1 – ¡A Currar!

Learn the verbs below using LOOK, COVER, WRITE, CHECK!

My Progress with this topic:

Yo Form PRESENT PRETERITE IMPERFECT NEAR FUTURE

SER
to be

soy fui era voy a ser

TRABAJAR
to work

trabajo trabajé trabajaba voy a trabajar

HACER
to do

hago hice hacía voy a hacer

HABLAR
to speak

hablo hablé hablaba voy a hablar

DOMINAR
to speak fluently

domino dominé dominaba voy a dominar

GANAR
to earn

gano gané ganaba voy a ganar

SOLER
to use to

suelo solía

Date F Score H Score Date F Score H Score

Expand and adapt your vocabulary:

My independent vocabulary:
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Módulo 8 – Hacia un mundo mejor.

Learn the phrases below using LOOK, COVER, WRITE, CHECK!

Vivo en una casa moderna. I live in a modern house.

Le gustaría vivir en un piso cómodo. He/She would like to live in a comfortable flat 

Nuestro piso está en la tercera planta. Our flat is on the third floor.

Para cuidar el medio ambiente vamos en bibi. To protect the environment we travel by bike.

También separamos la basura. We also separate the rubbish.

En el futuro reciclaremos todo lo posible. In the future we will recycle everything possible.

Creo que llevo una dieta sana. I think I lead a healthy diet. 

No como muchos dulces. I don’t eat a lot of sweets.

Debería comer más verduras porque contienen mucha
fibra.

I should eat more vegetables because they contain a 
lot of fibre.

Para mí el problema más serio es la drogadicción. For me the most serious problem is drug addition. 

Me preocupa el desemplo porque hay muchas
personas sin hogar.

Unemployment worries me because there are lots of 
people without a home.

La destrucción de los bosques es muy preocupante. The destruction of forests is very worrying. 

Se debería plantar más árboles. One should plant more trees.

Hay que ahorrar agua. You must save water.

No tomo drogas porque es peligroso. I don’t take drugs because it is dangerous. 

Mis amigos beben alcohol porque les relaja My friends drink alcohol because it relaxes them. 

Los Juegos Olimpicos elevan el orgullo nacional. The Olympic Games raise national pride.

Me encanta la Copa Mundial de Fútbol porque une
comunidades.

I love the Football World Cup because it unites 
communities. 

Underlined This is additional information that can be changed for 
what you want to say. 

Bold These are verbs which can be changed for different 
people or tenses. 

Italic These words must be changed if you are talking about 
a different person. 

Adapting the phrases for your own work:

Challenge:
When learning the vocabulary, practise using other tenses, changing details, and talking about other 

people. 172



Módulo 8 – Hacia un mundo mejor.

Learn the verbs below using LOOK, COVER, WRITE, CHECK!

My Progress with this topic:

Yo Form PRESENT PRETERITE IMPERFECT NEAR FUTURE

Vivir
(To live)

vivo viví vivía voy a vivir

Reciclar
(To recycle)

reciclo reciclé reciclaba voy a reciclar

Llevar
(To lead)

llevo llevé llevaba voy a llevar

Comer
(to eat)

como comí comía voy a comer

Tomar
(to take)

tomo tomé tomaba voy a tomar

Beber
(to drink)

bebo bebí bebía voy a beber

preocupar
(to worry)

me preocupa me preocupó me preocupaba va(n) a 
preocuparme

Date F Score H Score Date F Score H Score

Expand and adapt your vocabulary:

My independent vocabulary:
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Use the information that follows to either test yourself on key words/phrases for each topic (using 
the look/cover/check technique) or create a mind map for each topic that contains key facts and 
images.  Once you have created a mind-map you should put it away and try to recreate it from 
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ce
 

seated
 o

n
 e

ith
er sid

e
 facin

g
 

each
 o

th
er.

D
IS

A
D

V
A

N
TA

G
E

S
:


B

ig
 p

ieces o
f set, sce

n
e

ry o
r 

b
ackd

ro
p

s can
 b

lo
ck 

sig
h

tlin
e

s.


T
h

e actin
g

 area is lo
n

g
 an

d
 

th
in

, w
h

ich
 can

 m
ake so

m
e 

b
lo

ckin
g

 ch
allen

g
in

g
.


A

cto
rs m

u
st b

e aw
are o

f 
m

akin
g

 th
em

selves visib
le 

to
 b

o
th

 sid
e

s o
f th

e 
au

d
ien

ce
.


L

ig
h

tin
g

 fo
r traverse stag

e
s 

n
e

ed
s to

 b
e arran

g
ed

 
carefu

lly to
 avo

id
 sh

in
in

g
 

lig
h

t in
 to

 th
e au

d
ien

ce
’s 

eye
s o

r lig
h

t sp
illin

g
 o

n
 to

 
th

em
 u

n
n

e
ce

ssarily.

S
T

A
G

E

A
u

d
ie

n
ce

A
u

d
ie

n
ce

E
n

d
 o

n
 S

tag
in

g

A
D

V
A

N
TA

G
E

S
:


T

h
e au

d
ien

ce
 all h

ave a sim
ilar view

.


S
tag

e p
ictu

res are e
asy to

 create.


L
arg

e b
ackd

ro
p

s o
r p

ro
jectio

n
s m

ay b
e u

sed
.

E
n

d
 o

n
 sta

g
in

g
 is sim

ila
r to

 a
 

p
ro

sce
n

iu
m

 a
rch

 sta
g

e
, a

s th
e

 
a

u
d

ie
n

ce
 is se

a
te

d
 a

lo
n

g
 o

n
e

 
e

n
d

 o
f th

e
 sta

g
e

 d
ire

ctly
 fa

cin
g

 
it. H

o
w

e
ve

r, it d
o

e
s n

o
t h

a
ve

 
th

e
 la

rg
e

 p
ro

sce
n

iu
m

 fra
m

e
.

D
IS

A
D

V
A

N
TA

G
E

S
:

•
A

u
d

ien
ce

 m
em

b
ers o

n
 th

e b
ack 

ro
w

s m
ay fe

el very d
istan

t fro
m

 th
e 

stag
e

.

•
It d

o
esn

’t h
ave th

e fram
e o

f th
e 

p
ro

scen
iu

m
 arch

 th
eatre, w

h
ich

 can
 

en
h

an
ce

 so
m

e typ
e

s o
f th

eatre.

•
It m

ay n
o

t h
ave th

e w
in

g
 an

d
 fly 

areas typ
ical o

f p
ro

sce
n

iu
m

 arch
 

th
eatre.

P
ro

m
en

ad
e

A
D

V
A

N
TA

G
E

S
:


T

h
is is an

 in
teractive an

d
 

excitin
g

 typ
e

 o
f th

eatre 
w

h
ere th

e au
d

ien
ce

 fe
el very 

in
vo

lved
.

To
 p

ro
m

en
ad

e m
ean

s ‘to
 w

alk’ an
d

 
p

ro
m

en
ad

e th
eatre is w

h
en

 th
e 

au
d

ien
ce

 stan
d

 o
r fo

llo
w

 th
e acto

rs 
th

ro
u

g
h

 th
e p

erfo
rm

an
ce

. T
h

is m
ay 

o
ccu

r in
 a co

n
ven

tio
n

al th
eatre 

sp
ace o

r it m
ay b

e d
esig

n
e

d
 fo

r a 
site

 sp
e

cific sh
o

w
 w

h
en

 an
 

u
n

co
n

ven
tio

n
al sp

ace is u
sed

 fo
r th

e 
p

ro
d

u
ctio

n
.

D
IS

A
D

V
A

N
T

A
G

E
S

:


T

h
e au

d
ien

ce
 m

ay fin
d

 
m

o
vin

g
 ab

o
u

t th
e sp

ace 
d

ifficu
lt o

r g
et tired

 
stan

d
in

g
.


A

cto
rs an

d
 crew

 n
e

ed
 to

 
b

e skilled
 at m

o
vin

g
 th

e 
au

d
ien

ce
 alo

n
g

 an
d

 
co

n
tro

llin
g

 th
eir fo

cu
s.


T

h
ere can

 b
e h

ealth
 an

d
 

safe
ty risks.

W
in

g
 S

p
a

ce
:a

re
a

s to
 th

e
 sid

e
 o

f th
e

 sta
g

e
. T

h
is is 

w
h

e
re

 a
cto

rs w
a

it, u
n

se
e

n
 b

y
 th

e
 a

u
d

ie
n

ce
, to

 
e

n
te

r th
e

 sta
g

e
. W

h
e

re
 p

ro
p

s a
re

 sto
re

d
.

F
ly

 S
p

a
ce

: a
re

a
 a

b
o

ve
 th

e
 sta

g
e

 w
h

e
re

 sce
n

e
ry

 m
a

y
 b

e
 

sto
re

d
 a

n
d

 lo
w

e
re

d
 to

 th
e

 sta
g

e.
A

D
V

A
N

TA
G

E
S

:
•

T
h

e au
d

ien
ce

 fe
el very clo

se 
to

 th
e stag

e
 as th

ere are tw
o

 
lo

n
g

 fro
n

t ro
w

s.
•

T
h

ey can
 see

 th
e reactio

n
s o

f 
th

e o
th

er sid
e

 o
f th

e au
d

ien
ce

 
facin

g
 th

em
, w

h
ich

 can
 w

o
rk 

w
ell fo

r au
d

ien
ce

 in
teractio

n
.

•
S

o
m

etim
es, extrem

e
 en

d
s o

f 
th

e stag
e

 can
 b

e u
sed

 to
 

create extra actin
g

 areas.

179



D
R

A
M

A

G
C

S
E

  
K

n
o

w
led

g
e 

O
rg

an
iser 

S
ectio

n
 G

: Fo
rm

 an
d

 G
e

n
re

F
O

R
M

–
is th

e typ
e

of d
ra

m
a

 (d
ecid

ed
 by th

e 
pla

yw
righ

t).
G

E
N

R
E
–

refers to w
h

a
t sort of sto

ry a
 p

erfo
rm

a
n

ce 
tells.

E
X

A
M

P
L

E
S

 O
F

 F
O

R
M

:

F
O

R
M

 
C

O
N

V
E

N
T

IO
N

S

P
L

A
Y

D
ialo

g
u

e
(eith

er scrip
ted

 o
r 

im
p

ro
vised

) b
etw

ee
n

 several 
ch

aracters.

M
U

S
IC

A
L

S
o

m
e d

ialo
g

u
e b

etw
ee

n
 ch

aracters 
b

u
t also

 so
m

e sin
g

in
g

 an
d

 d
an

cin
g

.

M
IM

E
T

h
e p

e
rfo

rm
er(s) sh

o
u

ld
 re

m
ain

 
silen

t an
d

 co
n

vey m
ean

in
g

 th
ro

u
g

h
 

m
o

vem
en

t an
d

 facialexp
ressio

n
.

M
O

N
O

L
O

G
U

E
O

n
e p

e
rfo

rm
er w

h
o

 talks d
ire

ctly to
 

th
e

 au
d

ien
ce.

G
E

N
R

E
C

H
A

R
A

C
T

E
R

IS
T

IC
S

 O
F

 T
H

A
T

 G
E

N
R

E
 

T
R

A
G

E
D

Y

S
o

p
h

o
cles 

S
h

a
kesp

ea
re 

-
D

evelo
p

ed
b

y A
n

cien
t G

ree
ks

-
S

erio
u

s p
lo

t
-

S
ad

 en
d

in
g

 –
d

eath
 o

f o
n

e
 o

r m
o

re
 m

ain
 ch

aracte
rs

-A
im

 to
 p

ro
d

u
ce ‘ca

th
a

rsis’  fo
r th

e au
d

ien
ce

-
M

o
st m

o
d

e
rn

 trag
ed

ies h
ave ch

aracte
rs fro

m
 m

o
re n

o
rm

al 
b

ackg
ro

u
n

d
s, m

akin
g

 it easier fo
r th

e au
d

ien
ce

 to
 relate to

 
th

em
.

-T
R

A
G

IC
O

M
E

D
Y

 co
n

tain
s b

o
th

 co
m

e
d

y an
d

 h
u

m
o

u
r. 

D
O

C
U

M
E

N
T

A
R

Y
 

T
H

E
A

T
R

E
(D

O
C

U
D

R
A

M
A

)

R
eco

rd
ed

 D
elivery 

th
ea

tre co
m

p
a

n
y 

-
Takes sto

ries fro
m

 real life
 an

d
 b

rin
g

s th
em

 to
 th

e stag
e

-
M

o
d

ern
 g

en
re o

f th
eatre

-
P

lo
t,ch

aracter an
d

 scrip
t taken

 fro
m

 factu
al so

u
rce

s like 
n

e
w

sp
ap

ers, lette
rs an

d
 in

terview
s.

-
R

eal life even
ts p

o
rtrayed

 in
 an

 au
th

en
tic w

ay.
-

P
erfo

rm
ers can

 rep
eat so

u
rce

 m
aterial w

o
rd

 fo
r w

o
rd

. T
h

is is 
kn

o
w

n
 as V

E
R

B
A

T
IM

 T
H

E
A

T
R

E
. A

 p
o

p
u

lar w
ay to

 d
eliver stro

n
g

 
m

essag
e ab

o
u

t to
p

ical issu
e

s. 

M
E

L
O

D
R

A
M

A

P
a

n
to

m
im

e

-
U

n
b

elievab
le p

lo
ts

-
E

xtrem
e

 em
o

tio
n

s
an

d
 exag

g
erate

d
 actin

g
-

S
to

ries ab
o

u
t lo

ve w
ith

 a h
ap

p
y en

d
in

g
-

M
u

sic fe
atu

res h
eavily in

 M
elo

d
ram

a b
u

t d
o

esn
’t co

n
trib

u
te

 to
 

th
e p

lo
t. In

cid
en

tal  m
u

sic is p
layed

 in
 th

e b
ackg

ro
u

n
d

 to
 ad

d
 to

 
th

e o
verall m

o
o

d
. 

C
O

M
E

D
Y

S
h

a
kesp

ea
re 

-
A

lso
 d

ate
 b

ack to
 A

n
cien

t G
ree

ce
-

L
ig

h
t h

earte
d

 p
lo

t, w
itty d

ialo
g

u
e

-
H

ap
p

y en
d

in
g

 fo
r th

e m
ain

 ch
aracte

rs
-

S
h

akesp
eare u

sed
 tech

n
iq

u
e

s su
ch

 as w
o

rd
p

lay an
d

 m
istaken

 
id

e
n

tity to
 create co

m
ed

y
-

V
isu

al co
m

ed
y –

ch
aracters’ ap

p
earan

ce
, actio

n
s an

d
 u

se o
f 

p
ro

p
s create h

u
m

o
u

r as w
ell as th

eir w
o

rd
s.

FA
R

C
E

–
im

p
ro

b
ab

le situ
atio

n
s an

d
 p

h
ysical 

h
u

m
o

u
r en

te
rtain

 th
e au

d
ien

ce
.

P
A

R
O

D
Y

–
m

akes fu
n

 o
f an

 existin
g

 p
iece o

f w
o

rk 
(eg

–
an

o
th

er p
lay) b

y im
itatin

g
 it.

S
A

T
IR

E
–

m
o

cks so
m

eth
in

g
 serio

u
s (eg

-
p

o
litics) b

y 
h

ig
h

lig
h

tin
g

 h
o

w
 rid

icu
lo

u
s it is. 

S
u

b
-g

e
n

res o
f co

m
ed

y:

C
a

th
a

rsis –
w

h
e

n
 th

e
 e

ve
n

ts  o
f  a

 p
la

y
 m

a
ke

 th
e

 a
u

d
ie

n
ce

 fe
e

l  stro
n

g
 e

m
o

tio
n

s  like

fe
a

r o
r sa

d
n

e
ss a

n
d

 th
e

y
 g

e
t it o

u
t, cre

a
tin

g
 a

n
 e

m
o

tio
n

a
l re

le
a

se
.
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FOOD PREPARATION AND NUTRITION 

Use the information that follows to either test yourself on key words/phrases for each topic (using 
the look/cover/check technique) or create a mind map for each topic that contains key facts and 
images.  Once you have created a mind-map you should put it away and try to recreate it from 

memory, then look at your original mind-map and add what you have missed. 
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K
S4

 K
N

O
W

LED
G

E O
R

G
A

N
ISER

 -
FO

O
D

, N
U

TR
ITIO

N
 A

N
D

 H
EA

LTH

1. 

P
R

O
TEIN

 EX
C

ESS A
N

D
 D

EFIC
IEN

C
IES

th
ird

 so
u

rce o
f en

ergy.  In
 d

evelo
p

in
g co

u
n

tries K
W

A
SH

IO
R

K
O

R
 o

ccu
rs.

m
o

re
 p

ro
tein

 re
q

u
ire

d
 in

 -
b

ab
ies an

d
 ch

ild
re

n
 fo

r gro
w

th
 -ad

o
lescen

ts fo
r gro

w
th

 sp
u

rts -
p

regn
an

t w
o

m
en

 
(b

ab
y) -

n
u

rsin
g m

o
th

ers (lactatio
n

).

3
.FA

T


is a m

a
cr

o
n

u
trien

t


M

ad
e u

p
 o

f fatty
 acid

s an
d

 g
ly

cero
l.


stru

ctu
re o

f fatty
 acid

s in
flu

en
ces th

eir

effect o
n

 h
ealth

 an
d

 co
o
k

in
g
 ch

o
ice.


fat so

lu
b

le v
itam

in
s A

,D
,E

 an
d

 K
.


P

ro
v
id

es p
ro

tectio
n

 fo
r th

e b
o
d

ies

m
ajo

r o
rg

an
s


F

at is a co
m

p
o
n

en
t o

f h
o
rm

o
n

es.

2
.P

R
O

TEIN


is a m

a
cr

o
n

u
trien

t


is fo

rm
ed

fro
m

 ch
a

in
s o

f a
m

in
o

a
cid

s.


8

 a
m

in
o

 a
cid

s
n

eed
 to

 b
e p

ro
v
id

ed

b
y
 th

e d
iet an

d
 are called

 esse
n

tia
l

am
in

o
 acid

s.  C
h

ild
ren

 re
q

u
ire

 2

m
o

re
.


P

ro
tein

 is u
sed

 fo
r sp

ecific

fu
n

ctio
n

s in
 th

e b
o
d

y
: g

ro
w

th
,

re
p

a
ir, m

a
in

te
n

a
n

c
e

an
d

 is a

se
co

n
d

a
ry

 en
er

g
y

 so
u

rc
e.

B
IO

LO
G

IC
A

L V
A

LU
E

Th
e b

io
lo

gical valu
e o

f p
ro

tein
 m

ean
s 

th
e am

o
u

n
t o

f essen
tial am

in
o

 acid
s 

p
resen

t.

A
n

im
al p

ro
tein

 so
u

rces co
n

tain
 all th

e
 

e
sse

n
tial am

in
o

 acid
s

req
u

ired
 b

y th
e 

b
o

d
y H

B
V

 h
igh

 b
io

lo
gical valu

e
.

M
yco

p
ro

tein
 (Q

u
o

rn
) an

d
 textu

rised
 

vegetab
le p

ro
tein

 (TV
P

) are o
f H

B
V

 to
o

.

P
ro

tein
s fro

m
 p

lan
t so

u
rces are o

f lo
w

 
b

io
lo

gical valu
e

 an
d

 lack so
m

e essen
tial 

am
in

o
 acid

s.  Th
e excep

tio
n

 is so
ya, 

w
h

ich
 is a p

lan
t p

ro
tein

 o
f H

B
V

.

E
ig

h
t tip

s fo
r h

e
a

lth
y

 e
a

tin
g

Th
e

 D
e

p
a

rtm
e

n
t o

f H
e

a
lth

 h
a

s p
ro

d
u

c
e

d
 th

e
 fo

llo
w

in
g

 p
ra

c
tic

a
l 

tip
s to

 h
e

lp
 y

o
u

 m
a

k
e

 h
e

a
lth

ie
r c

h
o

ic
e

s. Th
e

y
 a

re
:

1
)

B
a

se
 y

o
u

r m
e

a
ls o

n
 sta

rc
h

y
 fo

o
d

s
2

)
E
a

t lo
ts o

f fru
it a

n
d

 v
e

g

3
)

E
a

t m
o

re
 fish

4
)

C
u

t d
o

w
n

 o
n

 sa
tu

ra
te

d
 fa

t a
n

d
 su

g
a

r
5

)
E
a

t le
ss sa

lt
6

)
G

e
t a

c
tiv

e
 a

n
d

 b
e

 a
 h

e
a

lth
y
 w

e
ig

h
t

7
)

D
o

n
’t g

e
t th

irsty
8

)
D

o
n

’t sk
ip

 b
re

a
k
fa

st
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4
.C

A
R

B
O

H
Y

D
R

A
TE


is a m

a
cr

o
n

u
trien

t


B

o
d
y
 n

eed
s a co

n
stan

t su
p

p
ly

 o
f g

lu
co

se, fo
r

en
erg

y
.


D

ieta
ry

 fib
re is a fo

rm
 o

f carb
o
h

y
d

rate.


are p

ro
d
u
ced

 d
u

rin
g
 p

h
o
to

sy
n

th
esis.


m

o
n
o
, d

i, p
o
ly

 sacch
arid

es

P
R

O
TEIN

 
C

O
M

P
LEM

EN
TA

TIO
N

 

P
ro

tein
 o

f LB
V

 can
 b

e
 

eate
n

 to
geth

e
r to

 
p

ro
vid

e
 all th

e 
essen

tial am
in

o
 acid

s. 
C

alled
 p

ro
te

in
 

co
m

p
lem

en
tatio

n
.

Th
is is im

p
o

rtan
t fo

r 
vegetarian

s an
d

 
vegan

s.

F
ree su

g
ars –

su
g

ars ad
d

ed
 to

 
fo

o
d

. P
ro

cessed
 su

g
ars.

in
trin

si
c

•
In

trin
sic –

fru
it an

d
 

veg
 –

easier fo
r b

o
d

y 
to

 ab
so

rb
 

e
x

trin
sic

5
m

icro
n

u
trien

ts
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K
ey W

ord
s:

1.
K

osher: refers to food that is allow
ed to be

eaten because it is considered clean in
Judaism

.
2.

H
alal:m

eat w
hich has been slaughtered in a

specific w
ay.

3.
Lacto vegetarian:are vegetarians w

ho eat
no fish, m

eat, m
eat products, or eggs, but eat

dairy foods.
4.

Lacto-ovo
vegetarian:are vegetarians w

ho
eat no fish, m

eat, m
eat products, but eat eggs

and dairy products.
5.

Vegan: are vegetarians w
ho eat no fish, no

m
eat, m

eat products, eggs or dairy foods.
O

nly plant foods are eaten.
6.

Ethical:relating to m
oral principles or the

branch of know
ledge dealing w

ith these.
7.

D
iabetes:is a condition caused because the

pancreas doesn’t produce any, or enough,
insulin to control the am

ount of sugar in the
blood.

8.
C

oeliac:is a person suffering from
 coeliac

disease.
9.

G
luten: is a general nam

e for the proteins
found in flour.

10.Lactose intolerance:m
eans you cannot

digest lactose.
11.Allergy: also know

n as
allergic

diseases, are
a num

ber of conditions caused by
hypersensitivity of the im

m
une system

 to
som

ething in the environm
ent that usually

causes little or no problem
 in m

ost people.
These diseases include hay fever,
food

allergies, atopic
derm

atitis,allergic
asthm

a, and anaphylaxis.

13.R
egional: relating to the regions of a

country.
14.M

ulticultural:relating to or containing
several cultural or ethnic groups w

ithin a
society.

15.C
uisine:is a style of food characteristics

to a particular country or region.
16.Food intolerance:is a sensitivity to som

e
foods.

17.Lactose:is the sugar naturally found in
m

ilk.
18.C

oeliac disease:is a bow
el disease; a

sensitivity to gluten.
19.Seasonal:refers to foods  that are only

available at certain tim
es of the year.

20.Physical Activity Level (PAL):is the
am

ount of physical activity you do each
day, for exam

ple sitting, standing, running
and exercise.

21.D
isposable incom

e:is w
hat m

oney is left
over for saving or spending after taxes are
subtracted from

 incom
e.

22.Food m
iles: are the distance that food is

transported as it travels from
 producer to

consum
er.

23.C
arbon footprint: is the am

ount of
greenhouse gases produced in the
production and transportation of foods.

24.Anaphylaxis: Anaphylaxis is a severe and
potentially life-threatening reaction to a
trigger such as an allergy. It's also know

n
as anaphylactic shock.

1.
As w

e age our nutritional needs change
due to a num

ber of reasons.
2.

YO
U

N
G

 C
H

ILD
R

EN
 –

grow
th spurt –

require m
ore protein, calcium

 and vitam
in

D
.Teething –

calcium
, fluoride and VitD

,
developing im

m
une system

, few
er sugary

sw
eets and drinks to prevent overw

eight
and tooth decay.

3.
TEEN

AG
ER

S –
C

alcium
 and vitam

in D
for grow

th spurts and bones, iron to
prevent anaem

ia, eat regularly for energy,
few

er sw
eets and sugary drinks to

prevent obesity.
4.

AD
U

LTS AN
D

 TH
E ELD

ER
LY –

m
ore

dietary fibre to prevent obesity, diabetes
and cancers, m

ore vitam
in D

 and calcium
for bones, few

er sugars snacks and
drinks, elderly need less energy and
energy dense foods, m

ore iron to prevent
anaem

ia and m
aintain healthy red blood

cells, less salt ad m
ore w

ater to reduce
hypertension.

H
ow

 n
u
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Food
 C

h
oice

P
ortion size a

nd
 costing

 w
h

en
 p

la
nning

 
a

 m
ea

l.
1.

Eating the correct portion size ensures that
individuals nutritional ad energy needs are
m

et. M
ust stay w

ithin the fam
ily budget.
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D
iet, N

u
trition

 a
n

d
 H

ea
lth

:
Fa

ctors influ
en

cing
 food

 ch
oices:

E
th

ica
l b

eliefs

M
ed

ica
l C

on
d

ition
s

R
elig

ion

B
ritish

 C
u

isin
e:

In
tern

a
tiona

l
C

u
isine:

1.
H

ypertension
–

condition in w
hich blood

pressure is too high. D
ue to obesity, sm

oking ..
2.

Iron deficiency anaem
ia –

condition caused by
a lack of iron in the diet.

3.
O

besity –
C

ondition in w
hich fat is stored by the

body in large am
ounts.

4.
C

oronary heart disease –
condition in w

hich
blood vessels in the heart are narrow

ed by
cholesterol plaque build –up.

5.
Type 2 diabetes –

chronic condition in w
hich

blood sugar levels are abnorm
ally high.

6.
Skeletal disorders –

group of diseases of the
skeletal system

 caused by a deficiency of
m

icronutrients.
7.

Energy –is the num
ber of calories you need

to consum
er every day to m

aintain function
and body m

ass.
8.

Energy needs –
depend on sex, age, height,

w
eight, occupation, lifestyle, body

com
position.

9.
B

M
R

 –
basal m

etabolic rate.
10.PAL –

physical activity level
11.B

M
R

 x PAL = total energy expenditure (TEE)
12.B

M
I –

body m
ass index.

1.
R

astafarians –
eat i-tal (clean, natural and

pure), coconut oil, herbal tea, fruit and veg. D
on't

eat pork, salt, m
ilk coffee, alcohol.

2.
B

uddhists –
eat a vegetarian diet, don’t eat

m
eat and alcohol.

3.
M

uslim
s –eat halal food only, don’t eat pork,

alcohol, fish and shellfish, w
ithout scales.

4.
Jew

s –
eat kosher food, don’t eat shellfish, pork,

m
eat w

ith diary.
5.

H
indus –eat m

ilk, m
ain vegetarian, don’t eat

beef and alcohol.
6.

Sikhs –
eat a vegetarian diet,, don’t eat alcohol,

kosher, halal, beef.
7.

C
hristians –eat generally everything, don’t eat

m
eat on a Friday.

1.
M

ay be based on –
anim

als suffering, how
food is m

ade or how
 food production

affects the environm
ent.

2.
Fair-trade –

global m
ovem

ent focused on
ensuring fair w

orking conditions, prices and
w

ages to farm
ers and w

orkers in
developing countries.

3.
Anim

al w
elfare –

M
ovem

ent focused on
ensuring the w

ell-being of anim
als and

hum
ane conditions for rearing anim

als.
4.

O
rganic foods  -Plants and anim

als are
grow

n and reared in the m
ost natural w

ay
possible.

5.
G

M
 foods –

Plants or anim
als in w

hich
D

N
A has been altered.

6.
Local produce –

local food fresher, tastier,
cheaper, few

er food m
iles and low

er
carbon em

issions.
7.

Food m
iles –

D
istance from

 a farm
 to the

plate.
8.

C
arbon footprint –

am
ount of carbon

dioxide and other greenhouse gases
em

itted during the production of the food.
9.

G
reenhouse gases  -carbon dioxide,

w
ater vapour, nitrous oxide, ozone .

1.
Food intolerances –

reaction of the
digestive tract to a food ingredient.

2.
M

ost com
m

on intolerances –
lactose,

gluten (in w
heat, barley, rye and oats)

3.
Sym

ptom
s and diet –

cause bloating,
stom

ach cram
ps or diarrhoea.

4.
Food allergy –

reaction of the im
m

une
system

 to a food ingredient.
5.

M
ost com

m
on allergens –

nuts, eggs,
m

ilk, w
heat, fish and shellfish.

6.
Sym

ptom
s and diet –

can cause a severe,
life threatening reaction.

7.
Anaphylactic shock –

m
ust avoid the food.

1.
Physical activity level –

am
ount of energy

needed to perform
 daily tasks.

2.
H

ealthy eating –
a balanced and varied diet.

3.
Lifestyle –

the w
ay people live.

4.
Food availability –

the am
ount and variety of

food available.
5.

Seasonality –
availability of foods.

6.
C

ost of food –
the price of food products.

7.
Incom

e –
disposable incom

e is the am
ount of

m
oney a fam

ily can spend on rent and food.
8.

Preferences –
som

e prefer sw
eet or savoury.

9.
Enjoym

ent –
eat certain foods for enjoym

ent.
10.Tim

e available to prepare food –
busy

11.Tim
e of day –

breakfast, lunch and dinner.
12.C

elebration –
plays an im

portant part for
special occasions.

1.
England –

C
ornish pasty, Yorkshire pudding,

fish and chips, English breakfast, sandw
iches, 

roast dinner, beer and cider.
2.

W
ales –

C
aw

l m
eaty broth, w

elsh rarebit,
G

lam
organ sausage, w

elsh cakes, bara brith,
laver bread.

3.
N

orthern Ireland –
colcannon, soda bread,

black pudding, Irish stew
, oatm

eal, Irish cream
,

w
hiskey and beer.

4.
Scotland –

porridge, scotch broth, D
unlop

cheese, kippers, haggis, scotch pie, oat cakes

1.
M

editerranean cuisine –
olives and olive oil,

grapes, w
ine, fish, seafood, tom

atoes,
aubergines, courgettes.

2.
C

hinese –
noodle, rice, pork, duck, chicken,

C
hinese cabbage, w

ater chestnuts, bam
boo

shoots, m
ushroom

s, bean sprouts, soy sauce
3.

Japanese –
rice, soya, fish, seafood, noodles,

seaw
eed, eggs, seasonal foods, green tea,

w
asabi.

4.
India –

rice, lentils, chickpeas, beans, coconut
m

ilk, ghee butter,  paneer cheese.
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W
h

y d
o w

e cook
 food

?

1.
Steam

ing –
H

elps preserve nutritional value of
food.  Low

 in fat.
2.

B
oiling –

M
ay cause vitam

in loss.  Low
 in fat.

3.
Sim

m
ering-long tim

e required.  C
auses vitam

in
loss.

4.
B

lanching –
prevents enzym

ic brow
ning and

oxidation, preserves nutritional value.
5.

Poaching –
ideal for preparing delicate

ingredients.
6.

braising –
long tim

e required.  C
auses vitam

in
loss.
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Food
 Scien

ce

C
ook

ing
 m

eth
od

s –
oil b

a
sed

 
m

eth
od

s

1.
M

aking it safe –
heat fills bacteria, inactivates

harm
ful enzym

es and toxins.
2.

To develop flavours –
w

ater evaporation, adding
sugar –

caram
elisation and other reactions add

flavour.
3.

To im
prove texture –

m
akes food easier to eat.

4.
To im

prove shelf life –
cooking kills

m
icroorganism

s w
hich could spoil the food.

5.
To increase variety –

one product m
ay be

cooked in m
any different w

ays.

H
ea

t tra
n

sfer
1.C

O
N

D
U

C
TIO

N
-direct heat from

 the saucepan to
the food inside.
H

O
B                     PAN

            FO
O

D
E.G

. boiling w
ater

2.C
O

N
VEC

TIO
N

 –
indirect transfer of the heat

through w
ater or air.

O
VEN

                AIR
               FO

O
D

E.G
. steam

ing vegetables, baking m
uffins.

3.R
AD

IATIO
N

 –
indirect transfer of heat through

heat w
aves.

•
M

icrow
aves send electrom

agnetic w
aves –

heating up the food.
•

U
sed in grills and barbeques.

H
EAT                      W

AVES
   FO

O
D

E.G
 grilling m

eat, tasting bread, m
icrow

aving soup

H
ow

 d
oes cook

in
g

 a
ffect 

food
?

1.
Appearance –

m
eats shrink, cakes rise,

eggs becom
e solid, sauces thicken, rice and

pasta increase in size.
2.

C
olour-Foods becom

e golden or brow
n, red

and green vegetable m
ay lose colour.

3.
Flavour–

ay becom
e sw

eeter, m
ore

pronounced, rich.
4.

Texture
–

eggs set, vegetables and m
eats

soften, chips becom
e crunchy, bread

becom
es crispy, custard becom

es cream
y,

sauces thicken.
5.

Sm
ell –

is m
ore pronounced because

essential oils fill the air and are m
ore easily

detected by the olfactory system
.

6.
M

aillard
reaction –

high tem
peratures, sugar

and protein react w
ith each other producing

brow
n com

pounds w
hat affect the colour,

taste and sm
ell of food.  E.g.. Brow

ning of
onions.

1.
D

eep fat frying –
foods becom

e golden and
crunchy, but their nutritional value is poor.
(loss of vitam

ins, high fat content)
2.

Shallow
 frying –

seals the surface of food
and helps to obtain crunchy top and juicy
interior.

3.
Stir frying –

low
 fat. H

elps to preserve
nutritional value of food.

C
ook

ing
 m

eth
od

s –
w

a
ter b

a
sed

 
m

eth
od

s

C
ook

ing
 m

eth
od

s –
d

ry m
eth

od
s

1.
B

aking -long tim
e required.  C

auses vitam
in loss.

Palatability is im
proved (cakes and other baked

goods becom
e sponge like and often have crispy

top).
2.

R
oasting -H

elps to reduce am
ount of fat in food.

Long tim
e required.  D

ecreases vitam
in content.

H
elps to obtain a crispy skin or surface.

3.
G

rilling –
m

ay create harm
ful substances.

U
sually low

 in fat.
4.

D
ry-frying –

R
educes am

ount of fat n food.
N

utritional value is preserved.

Sen
sory eva

lu
a

tion
1.

Sm
ell –

O
lfactory system

 responds to arom
a

stim
uli and sends inform

ation to the brain.
2.

Touch –
helpful in judging the texture,

consistency and m
outhfeel of the food.

3.
Eyesight –

im
portant w

hen presenting food,
m

ore appetising, colourful, neat and decorated.
4.

H
earing –

crunchiness and crispiness indicates
its freshness.

5.
Taste –

taste buds located on the tongue.  5
tastes –

sw
eet, sour, salty, bitter and um

am
i.

186



Fu
n

ction
a

l a
n

d
 ch

em
ica

l p
rop

erties of foodFa
ts a

n
d

 oils
P

rotein

R
a

isin
g

 a
g

en
ts

Functional and chem
ical properties

1.
D

enaturation –
dam

age of the protein’s
structure caused by:
a)

H
eat –

during cooking, proteins vibrate resulting
in hydrogen bonds being broken.

b)
Acid –

hydrogen atom
s from

 the acid bind w
ith

nitrogen from
 the protein, preventing it from

form
ing hydrogen bonds w

ithin protein
m

olecules, and so it cannot form
 a 3D

 structure.
c)

M
echanical action –

during w
hisking, protein

uncoils and exposes hydrophobic areas, w
hich

stick together and form
 a foam

.
2.

C
oagulation –

aggregation (heating) of protein
particles into larger lum

ps, causing it to set. Eg
setting of egg.

3.
Syneresis –

leakage of w
ater from

 overcooked
(over-coagulated) proteins.  U

sually associated
w

ith eggs.
4.

G
luten form

ation –
com

plex, net-like protein
built of glutenin

and gliadin. Proteins from
 w

heat,
rye, barley and oats.  N

et traps and hold air
bubbles during proving and baking.

G
lutenin+gliadin+w

ater= gluten net, soft springy 
texture.
5.

Foam
 form

ation –
air bubbles trapped in a liquid

(e.g. egg w
hite). W

hisking m
akes proteins

unravel and denature.

1.
EN

ZYM
IC

 B
R

O
W

N
IN

G
 –

discolouration of
fruits and vegetables as a result of oxygen
reacting w

ith enzym
es and plant cell

substances.
2.

Slow
 dow

n –
low

er tem
p, adding heat and

acid, rem
oving the oxygen.

3.
O

xidation –
substances react w

ith oxygen
changing the appearance, sm

ell and nutritional
value of food.

1.
M

EC
H

AN
IC

AL –
m

ethods of trapping air bubbles
to m

ixtures or betw
een layers. W

hisking, beating,
folding, rubbing-in, sieving, cream

ing.
2.

B
IO

LO
G

IC
AL –

yeast is a singe-celled fungus
used in the production of baked goods, cheese,
w

ine and beer.
YEAST+SU

G
AR

+W
A

R
M

TH
+LIQ

U
ID

-C
AR

B
O

N
 

D
IO

XID
E+ALC

O
H

O
L/A

C
ID

.
3.

C
H

EM
IC

AL –
bicarbonate of soda and baking

pow
der.  C

O
2 bubbles form

 and cause the batter
to rise, w

hile proteins set and structure becom
es

stable.

C
a

rb
oh

yd
ra

te

Functional and chem
ical properties

1.
G

elatinisation –
happens w

hen starch
granules absorb w

ater, sw
ell and break during

heating, causing m
ixture to thicken and form

 a
gel w

hen cooled.
Starch+w

ater+heat= gelatinisation
2.

D
extrinisation –

happens w
hen starch chains

break dow
n into shorter chains of dextrin's,

during the process, m
olecules of w

ater
evaporate and carbon is left to give brow

n
colour, occurs during baking and tasting bread
and other baked goods.

Starch+heat=dextrinisation
2.

C
aram

elisation –
happens w

hen sugar is
heated to a very high tem

p, causing it to
liquidise and form

 a thick, brow
n syrup, during

the process, w
ater evaporates and carbon is

left to create a brow
n or black colour, occurs

during roasting of vegetables, m
aking caram

el
and fudge etc.

Sugar+heat=caram
elisation

Functional and chem
ical properties

1.
Shortening –

w
hen fat participles surround starch

to produce a w
aterproof layer. Prevents gluten

form
ation.

2.
Aeration –

trapping air bubbles in a fat m
ixture,

e.g. cream
 or butter, to im

prove its texture.
3.

Plasticity –
ability of fat to be easily spreadable

and m
elt at various tem

peratures. D
epends on the

length of the fatty acid chain.
4.

M
elting point -

tem
p w

hen fat turns to oil.
5.

Em
ulsion –

stable m
ixture of oil and w

ater.
W

ater-in-oil em
ulsion –

butter
O

il-in-w
ater em

ulsion -m
ilk

2.
Em

ulsifiers-used bind together m
olecules into a

stable em
ulsion. E.g. lecithin from

 egg yolk used
to m

ake m
ayonnaise.

1.
M

acrom
olecules built of

thousands of am
ino acids

bonded together into long
chains.

AM
IN

O
 AC

ID
-PEPTID

ES-
PO

LYPEPTID
ES (PR

O
TEIN

S)

P
R

IM
A

R
Y

S
E

C
O

N
D

A
R

Y

T
E

R
T

IA
R

Y

Q
U

A
T

E
R

N
A

R
Y

1.
M

acrom
olecules

w
hich include

m
ono-, di-and

polysaccharides
(built of thousands
ofm

onosaccharides
bonded together.

1.
M

acrom
olecules built of a glycerol head and

fatty acid tail.
2.

Fat particles are im
m

iscible -
they are

repelled by w
ater m

olecules and separate
from

 it, form
ing little droplets of oil in the

m
ixture, and eventually creating a coat on

top of it.
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Food
 Sa

fety
1.

Food spoilage m
ay be caused by m

any various
m

icroorganism
s –

bacteria, yeast and m
oulds –

as
w

ell as by enzym
es naturally present in the food

products.M
icroorg

a
n

ism
s

E
nzym

es

C
ross-conta

m
ina

tion

Food
 p

oisonin
g

K
ey term

s
1.

Shelf life –
period of tim

e during w
hich food can

be safely stored and eaten.
2.

Food poisoning –
illness caused by eating

contam
inated food or drinking contam

inated
w

ater.
3.

First in, first out –
R

ule w
hich says that the

oldest foods should be eaten first.
4.

Vacuum
 packing –

Packaging food in airtight
foil bags to rem

ove oxygen and prevent
spoilage.

5.
Food covering –

prevents from
 light, air,

oxygen and dust, protects from
 pests and

rodents, tainting.
6.

Perishable foods –
have a fairly short shelf life

and need to be stored in the fridge. R
aw

 and
cooked m

eat, especially m
inced, raw

 and
cooked poultry, raw

 and cooked fish and
shellfish, m

ilk and dairy, eggs, vegetables and
fruit.

7.
Insulated cold bag –

used to transport high-risk
foods and m

aintain their low
 tem

perature.
8.

B
est before –

applied to food quality (look,
flavour and colour) and it’s relatively safe to eat
the food after that date: it is used on dry, frozen
or tinned foods and eggs.

9.
U

se by –
applies to food safety so it m

ight be
harm

ful to eat a food after that date: used on
fresh foods such as m

ilk and dairy.
10.Am

bient storage –
storing at room

 tem
perature

usually around 20°c.
11.

British Lion Schem
e –

food safety m
ark w

hich
guarantees that eggs are produced in the U

k
and that al the hens have been vaccinated
against salm

onella.

1.
Tiny organism

s visible only under a m
icroscope

e.g. bacteria, yeast and m
ould.

2.
W

arm
th –

ideally a tem
perature betw

een 5°c and
63°c.

3.
W

ater –
m

icroorganism
s grow

n better in m
oist

conditions.
4.

G
ood –

ideally protein, but som
etim

es also sugar.
5.

Tim
e –

the longer the tim
e, the m

ore tim
e

m
icroorganism

s have to m
ultiply.

6.
D

AN
G

ER
 ZO

N
E –

5°C
 –

63°C
. Bacteria grow

th
above and below

 these tem
peratures is slow

er.
7.

G
row

th controlled –
by storing food in proper

conditions, freezing and refrigerating food, cooking
food before eating, not refreezing food once it has
been defrosted.

1.
Enzym

es -Biologically active protein-based
m

olecules.
2.

C
atalysts –

speed up the rate of chem
ical

reactions.
3.

Enzym
es are necessary for fruit to ripen.

4.
Enzym

ic brow
ning –

darkening of fruit and
vegetables caused by enzym

es and should be
avoided to preserve nutritional value of food.
Brow

ning can be stopped by:-
5.

Blanching –
food put into boiling w

ater then
im

m
ediately plunged into cold w

ater or ice.
6.

U
se of acids –

use of lem
on juice or vinegar.  Acid

denatures and deactivates enzym
es, because

they are built of protein.

1.
C

ross-contam
ination –

is w
hen bacteria, toxins or

food particles are transferred to a food product.
C

aused by:-
•

W
aste food and rubbish

•
Pests and rodents

•
The cooks hand

•
W

ork surfaces and equipm
ent

•
O

ther contam
inated foods, including high-risk foods.

2.
Anaphylactic shock –

is a life-threatening reaction
of the im

m
une system

 to an allergen
M

ost com
m

on allergens –
nuts, fish and seafood, m

ilk 
and eggs.

1.
Food poisoning –

is a disease caused by eating
spoiled or contam

inated food.  Such food m
ay

contain certain m
icroorganism

s, toxins or
enzym

es.
2.

Pathogenic bacteria –
m

icroorganism
s w

hich
cause disease.

3.
C

arrier –
a person w

ho carries a pathogen but
show

s no sym
ptom

s of a disease.
4.

Sym
ptom

s –
stom

ach pains and cram
ps,

nausea and vom
iting, diarrhoea, fever, shivering

5.
C

am
pylobacter –

raw
 poultry and unpasteurised

m
ilk.

6.
E. C

oli –
undercooked beef, unw

ashed
vegetables, dirty hands.

7.
Salm

onella –
raw

 eggs, m
eat and poultry,

unpasteurised m
ilk.

8.
Listeria –

ready-to-eat foods, unpasteurised
m

ilk, dirty hands.
9.

Staphylococcus aureus –
salads, ham

, eggs,
tuna, poultry, cream

, hands of an infected
person.
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Food
 sa

fety p
rincip

les w
h

en
 cook

in
g

 
a

n
d

 p
rep

a
ring

 food
Tem

p
era

tu
re C

on
trol

1.
Tainting –

m
eans that the m

=sm
ell of one

food contam
inates other food.  Alw

ays
cover.

2.
Freezer burn –

involves the dehydration
and oxidation of food caused by im

proper
freeing. E.g. inadequate packaging.

1.
PER

SO
N

AL H
YG

IEN
E

•
Alw

ays w
ash hands before and after cooking

and dry w
ith disposable paper tow

els.
•

Avoid touching your face or hair
•

Tie your hair back and cover w
ith a hairnet.

•
Avoid cooking w

hen your ill.
•

C
hange clothes and use an apron.

•
C

over any w
ounds w

ith a w
aterproof plaster.

•
D

o not w
ear rings or other jew

ellery w
hen

cooking.
2.

SEPAR
ATE FO

O
D

S
•

Separate raw
 and cooked foods both w

hen
preparing and storing food.

•
C

over prepared food and store in closed
containers.

•
U

se dedicated, colour-coded utensils.
•

W
ash dishes straightw

ay in hot w
ater to avoid

pests and cross-contam
ination.

3.
W

O
R

K
 SU

R
FAC

ES
•

C
lean thoroughly after dealing w

ith high-risk
foods.

•
U

se soapy hot w
ater or antibacterial spray to

clean any spills.
•

U
se a clean kitchen tow

el or disposable paper
tow

els.
4.

TEM
PER

ATU
R

E C
O

N
TR

O
L

•
M

ake sure the tem
perature inside food reaches

75°c both w
hen cooking and reheating.

•
M

ake sure the tem
perature of served food is

above 63°c.
•

D
o not put hot food straight into the fridge –

let
it cool for 90 m

inutes.
•

Ensure correct cooking tim
e to avid cold spots.

•
D

efrost thoroughly to avoid cold spots.

U
se in food

 p
rod

u
ction a

nd
 sig

n
s 

of food
 sp

oila
g

e
B

AC
TER

IA
1.

FO
O

D
 SPO

ILAG
E –

C
lostridium

 botulinum
produces a toxin w

hich causes m
eat bulge. M

ost
bacteria do not cause visible signs of spoilage.

2.
U

SE IN
 FO

O
D

 M
AN

U
FAC

TU
R

IN
G

 –
cheese used a

starter culture LAC
TO

BAILLU
S to give a balanced

arom
a taste and texture. Yoghurts –

starter culture,
probiotics –

health benefits.
3.

W
H

Y D
O

ES TH
IS W

O
R

K
? Bacteria ferm

ent lactose
from

 m
ilk into lactic acid, giving food a sour taste and

coagulates the protein. C
auses yoghurt to becom

e
thicker.

YEAST
1.

FO
O

D
 SPO

ILAG
E ferm

ents sugar in juices and
beverages, m

aking them
 sour, fizzy and foam

y.
2.

U
SE IN

 FO
O

D
 M

AN
U

FAC
TU

R
IN

G
 Bread, doughnuts

and other baked goods use yeast to help them
 rise.

3.
W

H
Y D

O
ES TH

IS W
O

R
K

? Yeast ferm
ents sugar in

foods and produces carbon dioxide to help it rise. It
also crates fizz in som

e alcoholic drinks.

M
O

U
LD

1.
FO

O
D

 SPO
ILAG

E C
reates a green, w

hite or black
coating on food products such as bread, grapes,
tom

atoes and jam
s.

2.
U

SE IN
 FO

O
D

 M
AN

U
FAC

TU
R

IN
G

 Blue cheeses,
such as Stilton, have a m

ould called Penicillium
 added

to give them
 a distinctive texture, taste and arom

a.
3.

W
H

Y D
O

ES TH
IS W

O
R

K
? M

ould breaks dow
n

polysaccharides into shorter chains, w
hich changes

the taste of the food.
EN

ZYM
ES

1.
FO

O
D

 SPO
ILAG

E Turn bananas, apples, potatoes
and other foods brow

n.
2.

U
SE IN

 FO
O

D
 M

AN
U

FAC
TU

R
IN

G
 R

ennet is an
enzym

e used in cheese production to coagulate m
ilk.

3.
W

H
Y D

O
ES TH

IS W
O

R
K

? Enzym
es react w

ith
oxygen and turn yellow

 pigm
ents in food into brow

n
m

elanin.

F
reezin

g
-18

°c

C
h

illin
g

0
°c –

5°c

C
o

o
kin

g
A

b
o

ve 75°c

reh
eatin

g
A

b
o

ve 75°c.

5°c –
6

3°c

C
orrect u

se of a
 d

om
estic frid

g
e 

a
n

d
 freezer
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Su
p

p
ortin

g
 h

ea
lth

1.
Prim

ary source –
foods in their natural, raw

 state e.g. m
ilk,

w
hat grains, apples.

2.
Prim

ary processing of food –
doesn’t significantly affect

the natural values of food products.  Sorting, trim
m

ing,
discarding, w

ashing, w
rapping, draining, trussing,

cutting, heat treatm
ent, m

illing, deboning, skinning,
deseeding.

3.
M

aking of flour –
harvesting and transport to m

ill,
separating from

 dirt etc, w
ashing and drying, m

illing, sieving.
4.

B
ran –

the outer layer of a grain.
5.

H
eat treatm

ent of m
ilk.

•
Pasteurisation –

72͊c for 15 sec to kill pathogenic bacteria.
•

Ultra-heat-treatm
ent –

heated 135͊c for 1-2 seconds, kill bacteria.
•

M
icrofiltration –

m
ilk pushed through very fine m

em
branes.

•
Sterilisation –

heated to 110°c for 30 m
ins. N

utrients + flavour
affected.

•
Drying –

condensed, then dried, fall in B vitam
in levels.

Food
 p

rod
u

ction
 –

p
rim

a
ry sou

rces of food
.

Y
ea

r 10
/ 11 K

n
ow

led
g

e O
rg

a
n

iser 
W
JE
C

 Food
 P

rep
a

ra
tion

 &
 N

u
trition

: U
n

it 5 –
 

Food
 P

roven
a

n
ce

Food
 p

rod
u

ction
 –

secon
d

a
ry sou

rces of food
.

Food
 fortifica

tion

Food
 a

d
d

itives

G
en

etic m
od

ifica
tion

s
1.

Plant cell –
cells contain D

N
A.   D

N
A built of tiny genes w

hich
encode all inform

ation about an organism
.

Cell-nucleus-chrom
osom

e-D
N

A-gene
2.

M
odern technologies –

allow
 people to m

anipulate the D
N

A
code.

•
cut out unw

anted genes to avoid disease.
•

M
odify the sequence of genes.

•
Paste new

 genes to add new
 features

3.
G

enetically m
odified –

w
hen the D

N
A has been changed.

1.
Secondary source –

goods that have been changed e.g.
yoghurt, flour, jam

2.
Secondary processing of food –

affects natural features to
obtain new

 food products.  Sm
oking, irradiation, adding additives,

ferm
entation, cooking/heating, drying and freeze-drying.

3.
The m

aking of pasta –
harvesting, m

illing, m
ixing, kneading,

adding flavourings and colourings, rolling, pasteurisation, cut into
shapes, drying, packaging

4.
Jam

–
harvesting, w

ashing, crushing, adding w
ater and sugar,

sim
m

ering, pouring into jars.
5.

Pectin
–

natural gelling agent present in fruit.
6.

Acid
–

can be naturally occurring.  M
ay be added to the m

ixture
to help release the pectin.

7.
The m

aking of yoghurt –
m

ilk cow
s, transporting of m

ilk,
pasteurisation and hom

ogenisation, w
arm

ing to 42°c, adding
starter culture, ferm

entation (ripening), cooling, adding
flavourings, packaging.

8.
Starter cultures –

probiotic bacteria begins the ferm
entation

process.
9.

Ferm
entation

–
changing lactose into lactic acid by adding

bacteria.  C
hange in PH

 leads to coagulation and thickens m
ix.

10.
M

aking of cheese –
m

ilking, transportation, pasteurisation,
hom

ogenisation, adding starter culture, ferm
entation, added

rennet, cutting curd, pressing, add salt, pressing, ageing.
11.

Rennet–
enzym

e w
hich coagulates m

ilk and increases curdling.
12.

W
hey:liquid by-product of cheese production.

1.
Food fortification –

during processing m
any food

products lose their nutritional value.  The m
ain

function of food fortification is to:-
•

R
estore the nutritional value of foods

•
Im

prove the nutritional value of foods
•

M
ake food m

ore suitable for certain groups of
consum

ers
•

Prevent diseases caused by m
alnutrition.

2.
Fortification required by law

:-
W

heat flour and bread –
Thiam

ine –
prevent beriberi,

help release energy from
 food. N

iacin
to prevent pellagra,

calcium
to prevent rickets and osteoporosis, iron to

prevent iron deficiency and anaem
ia.

Vegetable fat spreads. VitA –
prevent grow

th and
eyesight issues eg. N

ight blindness, VitD
–

prevent
rickets and osteoporosis.
Sim

i-skim
m

ed and skim
m

ed m
ilk.   VitA –

prevent
grow

th and eyesight issues e.g. night blindness.

1.
H

ealthy eating –
w

hat w
e eat has a huge im

pact on
our health. Too little m

ay lead to a nutrient
deficiency. H

igh level of processing could lead to a
lack of nutrients.

2.
G

overnm
ents and producers –

strive to m
ake food

safe and healthy for consum
ers by adding

substances w
hich are beneficial for health.

3.
C

holesterol-low
ering spreads –

fat spreads
enriched w

ith plant sterols and plant stanols.
Substances proven to effective low

er blood
cholesterol level an prevent atherosclerosis.

4.
C

holesterol –
fatty substance necessary for

correctly transporting fats around the body.
LD

L –
Bad as increases cholesterol am

ount in blood. 
C

an block up the block vessels.
H

D
L –

good as it transports cholesterol to the liver, 
w

hich can rem
ove its excess from

 the body.
5.

H
ealth outcom

es of increased cholesterol and
excessive fat consum

ption –
excess. C

holesterol
deposited in the blood vessels and create
atherosclerotic plaque.  R

isk of hypertension, C
H

D
,

heart failure and stroke.

a
d

va
n

ta
g

e
s

d
isa

d
va

n
ta

g
e

s

C
o

lo
u

rin
g

•
Im

p
ro

ve th
e lo

o
k

o
f fo

o
d

•
M

ake ap
p

etisin
g

•
H

id
es p

o
o

r q
u

ality 
fo

o
d

•
h

yp
eractivity in

 
ch

ild
ren

.

E
m

u
lsifiers 

an
d

 
stab

ilisers

•
P

reven
ts 

in
g

red
ien

ts fro
m

sep
aratin

g
•

M
ain

tain
 th

e 
textu

re

•
F

latu
len

ce an
d

 
b

lo
atin

g
.

•
H

id
es p

o
o

r q
u

ality 
in

g
red

ien
ts.

Flavo
u

rin
g

s
•

Im
p

ro
ve taste an

d
 

sm
ell

•
M

o
re ap

p
etisin

g
.

•
H

id
es p

o
o

r q
u

ality 
in

g
red

ien
ts

•
In

crease
ap

p
etite.

p
reservatives

•
In

creased
 sh

elf 
life

•
P

reven
t o

xid
atio

n
 

an
d

 sp
o

ilag
e.

•
M

ay cau
se allerg

ic
an

d
 an

ap
h

ylactic 
sh

o
ck.

•
C

au
se can

cer

a
d

va
n

ta
g

e
s

d
isa

d
va

n
ta

g
e

s

R
esistan

t to
 w

eath
er co

n
d

itio
n

, p
ests

G
M

 see
d

s co
n

tam
in

ate field
s.

N
ee

d
 fe

w
er n

u
trien

ts to
 g

ro
w

N
o

 p
ro

o
f th

at th
ey are safe

L
ess n

ee
d

 fo
r fe

rtilisers an
d

 h
erb

icid
es

M
ay in

crease risk
to

 allerg
ies an

d
 can

ce
r. A

n
d

 
o

b
esity.

A
n

im
als p

ro
d

u
ce m

o
re m

u
scle tissu

e
 

an
d

 m
ilk

T
h

e u
se o

f b
acteria an

d
 viru

ses in
 p

ro
d

u
ctio

n
 

cau
se n

ew
 d

iseases.

P
ro

d
u

ce h
ig

h
-yield

 cro
p

s, h
ig

h
 

n
u

tritio
n

.
R

esistan
ce

 to
 an

tib
io

tics. P
ests d

evelo
p

 
resistan

ce
.
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Food
 a

n
d

 the en
viron

m
ent, a

nd
 

su
sta

ina
b

ility of food
.

Fa
rm

in
g

:

Food
 sou

rces

Su
sta

in
a

b
le fish

in
g

Loca
l a

n
d

 sea
son

a
l food

s

G
en

etica
lly m

od
ified

 food
s:

1.
D

anger of carbon dioxide –
production creates carbon

dioxide.  This creates a layer around the earth w
hich

reflects w
arm

th back onto the earth. Average tem
p rises.

2.
C

arbon footprint –
am

ount of C
O

2 and greenhouse
gases em

itted into the environm
ent. By input, processing

and output.
3.

G
lobal w

arm
ing –

rise in average tem
perature on earth

due to extravagant release of greenhouse gases.
C

O
2 layer –

heat cannot escape –
rise in tem

p –
glaciers 

m
elt-fierce hurricanes, rainfall-crop failure –

food 
shortage.
1.

G
reenhouse gases –

vapour, C
O

2, nitrous oxide,
m

ethane, ozone, C
FC

’s, absorb infrared radiation and
trap heat.

2.
Food m

iles –
distance from

 the field to the plate.
3.

Food production –
direct and indirect effect on the

environm
ent by creating various pollutants and by

causing deforestation.
4.

Packaging –
using fossil fuels to produce, tonnes throw

n
aw

ay, unrecycled creates pollution, anim
als, birds and

fish sw
allow

 debris and die, som
e never decom

pose.
5.

Fairtrade
–

foundation and ethical m
ovem

ent focused on
supporting farm

ers and sustainability of food. Fair w
ages

and prices, im
proved w

orking condition, em
pow

ers local
com

m
unities, education for all.

6.
Food availability –

clim
ate change affects food

availability.  D
roughts, flood causes crop failure.

Therefore no plants to eat and no food for anim
als.

7.
Food security –

w
hen all people, at any tim

e, have
access to nutritious, healthy food in sufficient am

ount.
8.

Seasonal foods –
foods w

hich are characteristic of a
given season w

hen they ripen and are harvested.
Spring –

sprouts, kale, lettuce, spring onion, radish
Sum

m
er –

peas, berries, courgettes, cucum
bers, apricots, 

cherries
Autum

n –
apples, pears, plum

s, aubergine, pum
pkin, celery

W
inter –

potatoes, carrots, parsnips, beetroots, Brussel 
sprouts, onion.
Advantages –

reduce food m
iles and carbon footprint, 

cheaper, higher in nutrients and tastier.
9.

Food w
aste –

due to buying or cooking too m
uch, not

eating before it goes off. Effect –
w

aste of m
oney,

pollution, carbon footprint increased.  Prevention –
planning, only cook w

hat's needed, store leftovers,
prevent spoilage, m

ake com
post from

 left overs.

1.
Food sources –

w
here and how

 food is
m

ade depends on clim
ate, soil quality,

availability of w
ater, resources, availability

of land, size of population.  R
eligion, ethical

beliefs.
2.

G
row

n
–

orchards, fields, polytunnels.
3.

R
eared

–
sheds, barns, fish farm

s
4.

G
athered

–
in forests, near the roads,

5.
C

aught –
open spaces and forests oceans

and seas.

1.
Sustainable fishing –

fishing in natural fisheries
lim

ited to certain period of tim
e.  G

iving the shoal
tim

e to reproduce and restore itself. Policy set by
the M

arine Stew
ardship C

ouncil.
2.

Advantages of fish farm
s –

protect the natural
ecosystem

s, prevent overexploitation of
fisheries, keep anim

al w
elfare standards, protect

w
ild species diversity. Prevent by catch.

3.
B

y catch –
accidental catch of a sea organism

w
hich w

asn’t the prim
ary goal of the fishing.

4.
D

isadvantages of fish farm
s –

fish tanks often
overcrow

ded, fed low
-quality feed affecting their

flavour and nutritional value, m
ight be fed

antibiotics, increasing risk of antibiotic
resistance.

5.
M

ethods of fishing
Purse seining –

use large nets to trap fish.
Longlining

–
use longline, fish attach to a hook on

the line
B

ottom
 traw

ling –
pulling a large net along the sea

bottom
.

1.
O

rganic farm
ing –

•
N

o chem
icals

•
Little or no use of pesticides

•
N

o artificial fertilisers
•

N
o herbicides

•
N

o G
M

 feed or seeds
•

Antibiotics are only used w
hen necessary

•
C

rop rotation m
ay be applied to preserve soil

quality
•

Anim
al w

elfare standards are kept.
2)

Intensive farm
ing –

•
C

hem
icals such as pesticides, herbicides and

artificial fertilisers are used to prevent crop
failure.

•
Antibiotics are used to prevent diseases in
livestock, not to cure them

.
•

G
M

 feed and seeds are used to obtain high –yield
crops.

•
Anim

al w
elfare standards are often violated.

1.
C

haracteristic of countries or regions, as w
ell

as certain seasons of the year.
•

Fresher
•

M
ore nutritious

•
Tastier

•
Em

pow
ers local farm

ers
•

Support local com
m

unities
•

M
ay be cheaper than im

ported foods
•

Supports biodiversity of specifies
•

Lim
ited offer/ sm

all variety of foods offered
•

Lim
ited availability/ short tim

e for purchase
•

D
epends on w

eather conditions and local
clim

ate
•

M
ay be m

ore expensive than im
ported foods

1.
C

om
e from

 G
M

 anim
als or plants, or G

M
m

icroorganism
s are used during production.

•
R

esistance to pests and unfavourable w
eather

conditions.
•

M
ore nutrients, e.g. beta-carotene in golden rice.

•
Few

er pesticides and herbicides are used.

In
cre

a
se

d
 fo

o
d

 
a

va
ila

b
ility

D
e

cre
a

se
 fo

o
d

 
a

va
ila

b
ility

U
se o

f G
M

 seed
s an

d
 

o
rg

an
ism

s
U

se m
o

d
ern

 tech
n

o
lo

g
ies 

sto
re lo

n
g

er
T

ran
sp

o
rtatio

n
 o

f fo
o

d
.

C
lim

ate ch
an

g
e

In
su

fficien
t

lan
d

G
ro

w
in

g
 w

o
rld

 p
o

p
u

latio
n

O
verexp

lo
itatio

n
 o

f so
il an

d
 

fish
eries, lim

ited
 reso

u
rce 

e.g
. w

ater an
d

 fo
ssil fu

els.
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COMPUTER SCIENCE 

Use the information that follows to either test yourself on key words/phrases for each topic (using 
the look/cover/check technique) or create a mind map for each topic that contains key facts and 
images.  Once you have created a mind-map you should put it away and try to recreate it from 

memory, then look at your original mind-map and add what you have missed. 
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C
o

m
p

u
ter Scien

ce 
U

n
it 0

  H
ard

w
are  

K
e

y vo
cab

 

H
ard

w
are 

C
o

m
p

u
ter h

ard
w

are is th
e p

h
ysical p

arts o
r co

m
p

o
n

en
ts o

f 
a co

m
p

u
ter 

P
e

rip
h

e
ral 

A
 p

erip
h

eral d
evice is an

y au
xiliary d

evice su
ch

 as a 
co

m
p

u
ter m

o
u

se o
r keyb

o
ard

 th
at co

n
n

ects to
 an

d
 w

o
rks 

w
ith

 th
e co

m
p

u
ter in

 so
m

e w
ay. 

In
p

u
t p

e
rip

h
e

ral 
A

 d
evice th

at m
ay b

e co
n

n
ected

 to
 a co

m
p

u
ter system

. Th
ey 

are u
sed

 to
 b

rin
g d

ata fro
m

 th
e p

h
ysical w

o
rld

 in
to

 th
e

 
co

m
p

u
ter system

.EG
 M

o
u

se, to
u

ch
screen

. 

O
u

tp
u

t p
e

rip
h

e
ral 

A
 d

evice th
at m

ay b
e co

n
n

ected
 to

 a co
m

p
u

ter system
. Th

ey 
are u

sed
 to

 b
rin

g d
ata fro

m
 th

e co
m

p
u

ter in
to

 th
e p

h
ysical 

w
o

rld
. EG

 A
 m

o
n

ito
r o

r sp
eakers. 

Sto
rage

 p
erip

h
eral 

A
 d

evice w
h

ich
 is u

sed
 to

 sto
re d

ata &
 files o

n
. EG

 C
D

, 
M

em
o

ry stick. 

H
ard

w
are 

B
IO

S 
B

asic In
p

u
t O

u
tp

u
t System

. A
 sm

all p
ro

gram
 is sto

red
 o

n
 

th
is R

O
M

 ch
ip

 to
 lo

ad
 th

e o
p

eratin
g system

 co
rrectly. 

C
M

O
S B

atte
ry 

Sm
all b

attery u
sed

 to
 keep

 track o
f th

e tim
e w

h
en

 a 
co

m
p

u
ter is sw

itch
ed

 o
ff. 

C
en

tral P
ro

cessin
g U

n
it. Th

e d
evice u

sed
 to

 co
n

tro
l an

d
 

C
P

U
 

execu
te co

m
m

an
d

s w
ith

in
 th

e co
m

p
u

ter. Th
e 

p
erfo

rm
an

ce is m
easu

red
 in

 G
H

z, w
h

ich
 is th

e n
u

m
b

er o
f 

p
ro

cesses w
h

ich
 can

 b
e execu

ted
 in

 1
 seco

n
d

. 

G
P

U
 

G
rap

h
ics P

ro
cessin

g U
n

it. U
sed

 fo
r p

ro
cessin

g o
f grap

h
ics, 

p
articu

larly u
sed

 b
y gam

ers an
d

 grap
h

ic d
esign

ers. 

H
ard

 d
rive 

A
rea o

f sto
rage u

sed
 to

 retain
 d

o
cu

m
en

ts an
d

 p
ro

gram
s. 

A
 fo

rm
 o

f lo
n

g term
 m

em
o

ry. A
ltern

atives m
ay in

clu
d

e 
SSD

 o
r h

yb
rid

 d
rives. 

M
o

th
e

rb
o

ard
 

Th
e m

o
th

erb
o

ard
 co

n
n

ects all co
m

p
o

n
en

ts to
 each

 o
th

er, 
w

h
ich

 allo
w

s th
em

 to
 co

m
m

u
n

icate. 

P
C

I 
A

n
 exp

an
sio

n
 p

o
rt th

at allo
w

s a co
m

p
u

ters cap
ab

ilities to
 

b
e u

p
grad

ed
. C

o
m

p
o

n
en

ts th
at m

ay b
e u

p
grad

ed
 in

clu
d

e 
G

P
U

, so
u

n
d

 card
s an

d
 N

IC
s. 

P
SU

 
P

o
w

er Su
p

p
ly U

n
it. C

o
n

verts m
ain

s A
C

 to
 lo

w
‐vo

ltage D
C

 
p

o
w

er to
 p

o
w

er all co
m

p
o

n
en

ts o
f a co

m
p

u
ter. 

R
A

M
 

R
an

d
o

m
 

A
ccess M

em
o

ry, a p
lace w

h
ere d

ata an
d

 in
stru

ctio
n

s 
th

at are cu
rren

tly in
 u

se b
y th

e C
P

U
 o

r h
ave

 recen
tly 

b
een

 u
sed

 are sto
red

.
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G
C

SE C
o

m
p

u
ter Scien

ce 
1

.2
 M

em
o

ry 

K
e

y vo
cab

u
lary 

P
rim

ary M
em

o
ry 

M
em

o
ry u

sed
 to

 sto
re d

ata an
d

 in
stru

ctio
n

s th
at are 

req
u

ired
 b

y th
e C

P
U

. 

R
A

M
 

R
an

d
o

m
 A

ccess M
em

o
ry is vo

latile m
em

o
ry u

sed
 to

 sto
re

 
d

ata an
d

 in
stru

ctio
n

s w
h

ich
 are n

eed
ed

 b
y th

e C
P

U
. A

lso
 

referred
 to

 as m
ain

 m
em

o
ry. 

D
yn

am
ic R

A
M

 
C

o
n

tain
s 1

 tran
sisto

r an
d

 cap
acito

r th
at h

o
ld

 ch
arge 

b
riefly. Th

is n
eed

s to
 b

e refresh
ed

 every few
 m

illiseco
n

d
s. 

Static R
A

M
 

U
ses 5

 tran
sisto

rs w
h

ich
 are w

ired
 to

geth
er to

 rep
resen

t 
each

 b
it. N

o
 n

eed
 to

 b
e refresh

ed
. M

o
re w

irin
g p

er b
it. 

R
O

M
 

R
ead

 o
n

ly m
em

o
ry. U

sed
 to

 sto
re th

e b
o

o
t seq

u
en

ce as 
th

is sh
o

u
ld

 n
ever b

e ch
an

ged
. Th

is m
em

o
ry is n

o
n

‐ 
vo

latile. 

B
o

o
tstrap

 lo
ad

e
r 

A
 sm

all p
ro

gram
 th

at lo
ad

s th
e o

p
eratin

g system
. O

n
ce 

th
e o

p
eratin

g system
 is lo

ad
ed

 it takes care o
f th

e rest. 

Flash
 M

em
o

ry 
Electro

n
s are fo

rced
 in

to
 a layer b

etw
een

 tw
o

 b
arriers 

w
h

ich
 h

o
ld

 th
e ch

arge b
y u

sin
g a h

igh
 electric cu

rren
t. 

V
irtu

al M
em

o
ry 

W
h

en
 R

A
M

 is fu
ll, a sectio

n
 o

f th
e h

ard
 d

rive can
 b

e u
sed

 
to

 sto
re p

ro
gram

s an
d

 in
stru

ctio
n

s. 

V
o

latile 
Sto

rage w
h

ich
 n

eed
s to

 h
ave p

o
w

er to
 sto

re d
ata. If 

p
o

w
er is lo

st, d
ata is lo

st. 

N
o

n
‐V
o
latile 

Sto
rage w

h
ich

 d
o

es n
o

t lo
se its co

n
ten

ts w
h

en
 th

e p
o

w
er 

is lo
st. 

Se
co

n
d

ary 
R

A
M

 
C

ach
e 

C
P

U
 

Sto
rage 

M
em

o
ry 

R
A

M
 vs R

O
M

 R
A

M
 

R
O

M
 

V
o

latile m
em

o
ry 

 N
o

n
‐vo

latile m
em

o
ry 

Sto
res th

e u
ser d

ata / p
ro

gram
s 

U
sed

 to
 sto

re th
e B

IO
S / b

o
o

tstrap
 

/ p
art o

f th
e o

p
eratin

g system
 

lo
ad

er. 
th

at is cu
rren

tly in
 u

se. 

M
em

o
ry can

 b
e w

ritten
 to

 o
r 

 M
em

o
ry can

 o
n

ly b
e read

 fro
m

 an
d

 
read

 fro
m

. 
 n

o
t w

ritten
 to

. 

Th
e C

P
U

 w
ill first sea

rch
 fo

r d
a

ta
 in

 th
e C

a
ch

e
 m

em
o

ry a
n

d
 th

en
 m

o
ve fu

rth
er a

w
a

y u
n

til it fin
d

s w
h

a
t it 

is lo
o

kin
g

 fo
r. Th

e fu
rth

er a
w

a
y fro

m
 th

e C
P

U
, th

e lo
n

g
er d

a
ta

 w
ill ta

ke to
 tra

n
sfer. 
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C
o

m
p

u
ter Scien

ce 
Seco

n
d

ary Sto
rage 

K
e

y vo
cab

u
lary 

Seco
n

d
ary Sto

rage 
A

 n
o

n
‐vo

latile sto
rage m

ed
iu

m
 w

h
ich

 sto
res files an

d
 

p
ro

gram
s. Exam

p
les in

clu
d

e th
e h

ard
 d

rive (H
D

D
) an

d
 

so
lid

 state d
rives (SSD

). 

M
agn

etic d
isks are read

 an
d

 w
ritten

 to
 w

ith
 a m

o
vin

g 

M
agn

e
tic d

evice
s 

h
ead

 in
sid

e th
e d

isk d
rive. Th

ey o
ften

 co
n

tain
 m

o
vin

g 
p

arts an
d

 are su
scep

tib
le to

 d
am

age. M
agn

etic d
evices 

can
 b

e eith
er in

tern
al o

r p
o

rtab
le. 

So
lid

 State
 d

e
vice

s 
SSD

 h
as n

o
 m

o
vin

g p
arts. It retain

s an
 electro

n
ic ch

arge 
u

sin
g lo

gic gates. Exam
p

les in
clu

d
e SD

 card
s an

d
 U

SB
 

m
em

o
ry sticks. A

lso
 referred

 to
 as flash

 sto
rage. 

O
p

tical m
ed

ia in
clu

d
es C

D
, D

V
D

 an
d

 B
lu

‐R
ay d

isks. Lasers 

O
p

tical d
evice

s 
are u

sed
 to

 read
 an

d
 w

rite d
ata to

 a d
isk. D

ata is sto
red

 o
n

 
tracks aro

u
n

d
 th

e d
isk as a series o

f p
its w

h
ich

 rep
resen

t 
b

in
ary co

d
e. 

C
lo

u
d

 sto
rage refers to

 savin
g d

ata in
 an

 o
ff‐site lo

catio
n

 

C
lo

u
d

 sto
rage

 
m

ain
tain

ed
 b

y an
o

th
er p

arty. Exam
p

les in
clu

d
e D

ro
p

b
o

x, 
G

o
o

gle an
d

 M
icro

so
ft. Th

is relies o
n

 h
avin

g an
 in

tern
et 

co
n

n
ectio

n
 to

 b
e ab

le to
 u

p
lo

ad
 an

d
 d

o
w

n
lo

ad
 files fro

m
 a 

clo
u

d
 server. 

C
o

m
p

arin
g seco

n
d

ary sto
rage

 

C
ap

acity 
Th

e am
o

u
n

t o
f sp

ace th
at is availab

le to
 sto

re files. 
G

en
erally m

easu
red

 in
 G

B
. 

Sp
e

e
d

 
H

o
w

 q
u

ickly a co
m

p
u

ter can
 read

 an
d

 w
rite d

ata fro
m

 a 
sto

rage d
evice. 

P
o

rtab
ility 

H
o

w
 easy a d

evice is to
 b

e tran
sp

o
rted

. So
m

e d
evices m

ay 
b

e p
erm

an
en

t h
ard

w
are, o

th
ers m

ay b
e easier to

 
tran

sp
o

rt. 

D
u

rab
ility 

W
ill th

e d
evice w

ith
stan

d
 a certain

 am
o

u
n

t o
f d

am
age 

w
ith

o
u

t co
rru

p
tin

g files? 

R
e

liab
ility 

Th
e len

gth
 o

f tim
e th

at a d
evice is exp

ected
 to

 last fo
r, 

h
o

w
 lo

n
g w

ill it retain
 fu

n
ctio

n
ality? 

C
o

st 
Th

e co
st o

f a d
evice is co

m
p

ared
 in

 term
s o

f co
st p

er G
B

. 

Fig
u

re 2
 ‐ O

p
tica

l sto
ra

g
e 

Fig
u

re 3 ‐ Solid
 Sta

te stora
g

e 

Fig
u

re 1
 ‐ M

a
g

n
etic sto

ra
g

e 
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C
o

m
p

u
te

r Scien
ce

 
1

.4
 W

ired
 an

d
 w

ireless N
etw

o
rks 

N
IC

 
N

etw
o

rk In
terface C

o
n

tro
ller. Th

e co
m

p
o

n
en

t th
at allo

w
s a 

d
evice to

 co
n

n
ect to

 a n
etw

o
rk, typ

ical exam
p

les are W
iFi an

d
 

Eth
ern

et. 

W
A

P
 

W
ireless A

ccess P
o

in
t. Th

e p
o

in
t to

 w
h

ich
 a w

ireless‐en
ab

led
 

d
evice co

n
n

ects to
 a n

etw
o

rk. It n
o

rm
ally co

n
n

ects to
 o

r is 
b

u
ilt in

to
 a ro

u
ter. 

H
u

b
 

Th
e ro

le o
f a h

u
b

 is to
 allo

w
 co

m
m

u
n

icatio
n

 b
etw

een
 m

u
ltip

le
 

d
evices in

 a n
etw

o
rk. Th

ey are u
sed

 in
 LA

N
 n

etw
o

rks. H
u

b
s w

ill 
sen

d
 a co

p
y o

f th
e p

ackets received
 to

 all d
evices o

n
 a 

n
etw

o
rk. W

h
en

 th
e d

evices receive p
ackets th

ey w
ill eith

er 
accep

t o
r reject th

em
, th

ey u
se th

e d
estin

atio
n

 IP
 ad

d
ress to

 
d

o
 th

is. 

Sw
itch

 
Th

e ro
le o

f a sw
itch

 is to
 allo

w
 co

m
m

u
n

icatio
n

 b
etw

een
 

m
u

ltip
le d

evices in
 a n

etw
o

rk. Th
ey are u

sed
 in

 LA
N

 n
etw

o
rks. 

A
 sw

itch
 w

ill b
eh

ave like a h
u

b
 w

h
en

 it is sw
itch

ed
 o

n
, h

o
w

ever 
it w

ill learn
 w

h
ich

 d
evices are co

n
n

ected
 to

 w
h

ich
 p

o
rts, an

d
 

th
en

 sen
d

 p
ackets d

irectly to
 th

e co
rrect co

m
p

u
ter, savin

g 
b

an
d

w
id

th
. 

R
o

u
te

r 
A

 ro
u

ter is d
esign

ed
 to

 ro
u

te p
ackets acro

ss w
id

e area 
n

etw
o

rks su
ch

 as th
e in

tern
et. It w

ill p
ass p

ackets b
etw

een
 

o
th

er ro
u

ters u
n

til th
e fin

al d
estin

atio
n

 is reach
ed

. M
o

d
ern

 
ro

u
ters h

ave b
u

ilt in
 W

A
P

 an
d

 sw
itch

es. 

U
TP

 
U

n
sh

ield
ed

 Tw
isted

 P
air. A

 cab
le u

sed
 fo

r p
ro

vid
in

g fast d
ata 

tran
sm

issio
n

 an
d

 m
in

im
al in

terferen
ce. R

elatively easy to
 

in
stall. 

C
o

axial 
C

ab
le

 
B

u
lkier th

an
 U

TP
 an

d
 less co

n
ven

ien
t to

 in
stall. 

Fib
re

 
O

p
tic 

A
 cab

le w
h

ich
 tran

sm
its ligh

t at th
e sp

eed
 o

f ligh
t to

 sen
d

 
b

in
ary co

d
e. N

o
t su

b
ject to

 in
terferen

ce fro
m

 n
eigh

b
o

u
rin

g 
cab

les. 

W
ire

le
ss 

A
 co

m
m

o
n

ly u
sed

 co
n

n
ectio

n
 as it gives p

o
rtab

ility to
 d

evices 
an

d
 req

u
ired

 m
in

im
al alteratio

n
 to

 b
u

ild
in

gs. Easy to
 ad

d
 n

ew
 

d
evices to

 th
e n

etw
o

rk. 

LA
N

 
A

 Lo
cal A

rea N
etw

o
rk. A

ll d
evices are co

n
n

ected
 o

n
 o

n
e site. Th

e n
etw

o
rk 

m
ay b

e in
 a sin

gle b
u

ild
in

g o
r cam

p
u

s o
r gro

u
p

 o
f b

u
ild

in
gs in

 a sm
all area. 

M
an

agem
en

t an
d

 m
ain

ten
an

ce is u
su

ally co
m

p
leted

 b
y a gro

u
p

 o
f n

etw
o

rk 
en

gin
eers. 

W
A

N
 

A
 W

id
e A

rea N
etw

o
rk. Typ

ically co
vers a large geo

grap
h

ical   area, talkin
g in

 
m

an
y cities o

r w
o

rld
w

id
e. Th

e co
n

n
ectio

n
s are typ

ically p
ro

vid
ed

 b
y a 

teleco
m

s co
m

p
an

y su
ch

 as B
T. Th

e largest exam
p

le o
f a W

A
N

 is th
e in

tern
et. 

A
 W

A
N

 co
n

n
ects m

u
ltip

le LA
N

 n
etw

o
rks. 

P
A

N
 

P
erso

n
al A

rea N
etw

o
rk. P

erso
n

al d
evices are o

ften
 co

n
n

ected
 to

 each
 o

th
er in

 
a h

o
m

e o
r a car. 

W
LA

N
 

W
ireless LA

N
 

M
A

N
 

M
etro

p
o

litan
 A

rea N
etw

o
rk. D

evices are co
n

n
ected

 in
 a city. 

N
o

t co
m

m
o

n
ly u

sed
 as m

an
y d

evices n
o

w
 u

se th
e in

tern
et. 

SA
N

 
Sto

rage A
rea N

etw
o

rk w
h

ere m
u

ltip
le servers p

ro
vid

e a large‐ 
scale sto

rage facility. 

V
P

N
 

V
irtu

al P
rivate N

etw
o

rk. A
 p

art o
f th

e in
tern

et th
at is sealed

 o
ff fro

m
 p

u
b

lic 
u

se an
d

 reserved
 fo

r an
 o

rgan
isatio

n
. It is n

o
t a p

h
ysical n

etw
o

rk b
u

t b
eh

aves 
as o

n
e. 

N
e

tw
o

rk 
A

 co
llectio

n
 o

f co
m

p
u

ter system
s th

at are lin
ked

 to
geth

er an
d

 
can

 sh
are d

ata. 

N
o

d
e

 
A

 d
evice co

n
n

ected
 to

 a n
etw

o
rk via a lin

k. 

Lin
ks 

Th
e in

terface o
n

 w
h

ich
 m

u
ltip

le d
evices can

 co
m

m
u

n
icate. 

Su
ch

 as a cab
le o

r w
ireless. 

C
lie

n
t 

A
 clien

t is a p
iece o

f co
m

p
u

ter h
ard

w
are o

r so
ftw

are th
at 

accesses a service m
ad

e availab
le b

y a server. 

Se
rve

r 

A
 server is an

 in
stan

ce o
f a co

m
p

u
ter p

ro
gram

 th
at accep

ts 
an

d
 resp

o
n

d
s to

 req
u

ests m
ad

e b
y an

o
th

er p
ro

gram
, kn

o
w

n
 

as a clien
t. 
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C
o

m
p

u
ter Scien

ce 
1

.6
 System

 Secu
rity Fo

rm
s o

f A
ttack, Th

reats to
 N

etw
o

rks, Id
en

tifyin
g V

u
ln

erab
ilities 

C
yber Secu

rity R
isks 

Kn
o

w
in

gly o
r recklessly o

b
tain

in
g o

r d
isclo

sin
g 

B
laggin

g 
p

erso
n

al d
ata o

r in
fo

rm
atio

n
 w

ith
o

u
t th

e co
n

sen
t o

f 
th

e co
n

tro
ller (O

w
n

er o
f d

ata). EG
 Em

p
lo

yees sh
arin

g 
p

assw
o

rd
s. 

H
acking 

A
ttem

p
tin

g to
 gain

 access to
 a system

 th
ro

u
gh

 
crackin

g p
assw

o
rd

s. 

H
u

m
an 

P
eo

p
le are o

ften
 th

e w
eakest p

art o
f secu

rity system
s 

an
d

 crim
in

als take ad
van

tage o
f h

u
m

an
 erro

r an
d

 
Erro

r 
gu

llib
ility. 

So
ftw

are th
at can

 h
arm

 d
evices, w

h
ich

 is in
stalled

 o
n

 

M
alw

are 
so

m
eo

n
e’s d

evice w
ith

o
u

t th
eir kn

o
w

led
ge o

r 
co

n
sen

t. M
ay b

e sp
read

 b
y em

ail, m
essagin

g services 
o

r d
o

w
n

lo
ad

in
g in

fected
 files. 

Em
ails d

esign
ed

 to
 ap

p
ear as a rep

u
tab

le 
P

h
ish

in
g 

o
rgan

isatio
n

 to
 gain

 tru
st o

f u
sers an

d
 h

arvest 
p

erso
n

al in
fo

rm
atio

n
. 

P
o

o
r 

N
etw

o
rk p

o
licies are n

o
t alw

ays d
esign

ed
 to

 p
ro

vid
e

 

m
axim

u
m

 secu
rity. Fo

r exam
p

le, a stro
n

g p
o

licy 
N

etw
o

rk 
sh

o
u

ld
 reco

m
m

en
d

 ch
an

gin
g p

assw
o

rd
s regu

larly an
d

 
p

o
licy 

en
su

re th
at th

e p
assw

o
rd

s u
sed

 are stro
n

g. 

Sp
yw

are 
Secretly m

o
n

ito
rs u

ser actio
n

s (eg. key p
resses) an

d
 

sen
d

s in
fo

 to
 a h

acker. 

Exp
lo

itin
g a tech

n
iq

u
e th

at exp
lo

its secu
rity 

SQ
L 

w
eakn

esses in
 w

eb
sites. A

ch
ieved

 b
y in

sertin
g 

In
jection

 
m

alicio
u

s co
d

e in
to

 a d
atab

ase field
 o

n
 a w

eb
site 

su
ch

 as a p
assw

o
rd

 field
. 

Tro
jan

s are m
alw

are d
isgu

ised
 as legitim

ate so
ftw

are. 

Tro
jan 

U
n

like viru
ses an

d
 w

o
rm

s, Tro
jan

s d
o

 n
o

t rep
licate

 
th

em
selves –

 u
sers in

stall th
em

 n
o

t realisin
g th

ey 
h

ave a h
id

d
en

 p
u

rp
o

se. 

V
iru

ses attach
 (b

y co
p

yin
g th

em
selves) to

 certain
 

V
iru

s 
files. U

sers sp
read

 th
em

 b
y co

p
yin

g in
fected

 files an
d

 
activate th

em
 b

y o
p

en
in

g th
o

se files. 

W
o

rm
 

W
o

rm
s are like viru

ses b
u

t th
ey self‐rep

licate w
ith

o
u

t 
an

y u
ser h

elp
, m

ean
in

g th
ey can

 sp
read

 very q
u

ickly. 

Typ
e

s o
f H

ackin
g 

B
ru

te
 Fo

rce
 A

ttack 
A

n
 attack th

at ru
n

s th
ro

u
gh

 a list o
f d

ifferen
t p

assw
o

rd
s o

r letters u
n

til 
access to

 an
 acco

u
n

t is gain
ed

, 

D
e
n
ial‐o

f‐se
rvice

 
W

h
ere a h

acker tries to
 sto

p
 u

sers fro
m

 accessin
g a p

art o
f a n

etw
o

rk 
o

r w
eb

site, m
o

stly b
y flo

o
d

in
g th

e n
etw

o
rk w

ith
 u

seless req
u

ests, 
m

akin
g th

e n
etw

o
rk very slo

w
 o

r co
m

p
letely in

accessib
le. 

D
ata In

te
rce

p
tio

n
 an

d
 

Sh
o

u
ld

erin
g is attem

p
tin

g to
 lo

o
k o

ver so
m

eo
n

e’s sh
o

u
ld

er w
h

en
 u

sin
g 

an
 A

TM
. M

easu
res to

 red
u

ce th
is risk in

clu
d

e d
estro

yin
g p

ap
er 

Th
e

ft 
d

o
cu

m
en

ts w
h

en
 n

o
 lo

n
ger n

eed
ed

, lo
ggin

g o
ff o

r lo
ckin

g co
m

p
u

ters 
w

h
en

 n
o

t in
 u

se an
d

 lo
ckin

g ro
o

m
s co

n
tain

in
g co

m
p

u
ters. 

Form
s of N

etw
ork A

ttack 

P
assive 

W
h

ere so
m

eo
n

e m
o

n
ito

rs d
ata travellin

g o
n

 a n
etw

o
rk an

d
 in

tercep
ts 

an
y sen

sitive in
fo

rm
atio

n
 th

ey fin
d

. 

A
ctive 

W
h

en
 so

m
eo

n
e attacks a n

etw
o

rk, fo
r exam

p
le w

ith
 m

alw
are. 

In
sid

e
r 

W
h

en
 so

m
eo

n
e w

ith
in

 an
 o

rgan
isatio

n
 exp

lo
its th

eir n
etw

o
rk access to

 
steal in

fo
rm

atio
n

. 

B
ru

te
 fo

rce 
A

 typ
e o

f active attack u
sed

 to
 gain

 in
fo

rm
atio

n
 b

y crackin
g p

assw
o

rd
s 

th
ro

u
gh

 ‘trial an
d

 erro
r’. U

ses likely p
assw

o
rd

 co
m

b
in

atio
n

s to
 gain

 
access to

 u
ser acco

u
n

ts. 

Id
en

tifyin
g an

d
 p

reven
tin

g vu
ln

erab
ilities 

N
e

tw
o

rk Fo
re

n
sics 

U
se o

f so
ftw

are fo
r cap

tu
rin

g, sto
rin

g an
d

 an
alysin

g n
etw

o
rk even

ts. 
Th

e o
u

tco
m

e is fin
d

in
g o

u
t co

m
m

u
n

icatio
n

 b
etw

een
 w

h
o

m
, w

h
en

, 
h

o
w

 an
d

 h
o

w
 o

ften
. 

A
 strategy to

 id
en

tify secu
rity w

eakn
esses in

clu
d

in
g: 

P
e

n
e

tratio
n

 (P
e

n
) 

‐G
ath

erin
g in

fo
rm

atio
n

 ab
o

u
t th

e target o
f p

o
ssib

le attacks 

‐Id
en

tifyin
g p

o
ssib

le en
try p

o
in

ts to
 th

e n
etw

o
rk 

Te
stin

g 
‐A

ttem
p

tin
g to

 b
reak in

 
‐R

ep
o

rt fin
d

in
gs an

d
 resp

o
n

d
. 

In
te

rn
al P

e
n

 Te
stin

g 
P

u
ts th

e tester in
 th

e p
o

sitio
n

 o
f an

 em
p

lo
yee w

ith
 stan

d
ard

 access 
righ

ts to
 th

e n
etw

o
rk to

 d
eterm

in
e

 h
o

w
 m

u
ch

 d
am

age th
ey co

u
ld

 d
o

. 

Extern
al P

e
n

 Te
stin

g 
M

ay target servers w
ith

in
 a b

u
sin

ess to
 see h

o
w

 easy th
ey are to

 b
reak 

an
d

 h
o

w
 it can

 b
e ach

ieved
. 

A
cce

p
tab

le
 U

se 
P

ro
ced

u
res an

d
 p

recau
tio

n
s w

h
ich

 are in
 p

lace to
 m

ake n
etw

o
rk u

sers 
P

o
licie

s (A
U

P
) 

aw
are o

f th
reats an

d
 th

e step
s th

ey m
u

st take w
h

en
 u

sin
g th

e n
etw

o
rk. 
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 System

 Secu
rity Preven

tin
g V

u
ln

erab
ilities 

Key V
o

cab
 

So
ftw

are d
esign

ed
 to

 p
ro

tect a co
m

p
u

ter in
 o

n
e o

f 3
 w

ays: 

A
n

tim
alw

are 
p

reven
tin

g in
stallatio

n
 o

f h
arm

fu
l so

ftw
are, p

reven
tin

g im
p

o
rtan

t 
files fro

m
 b

ein
g ch

an
ged

, scan
n

in
g fo

r viru
s activity o

n
 th

e system
 

an
d

 rem
o

vin
g as ap

p
ro

p
riate. A

n
tim

alw
are p

ro
tects again

st 
w

o
rm

s, Tro
jan

 H
o

rses, sp
yw

are, ad
w

are an
d

 keylo
ggers. 

A
n

tiviru
s 

So
ftw

are d
esign

ed
 to

 p
ro

tect again
st viru

ses. 

U
p

d
ate

 
N

ew
 m

alw
are is released

 regu
larly an

d
 so

 an
ti‐m

alw
are d

efin
itio

n
s 

m
u

st b
e u

p
‐to

‐d
ate to

 p
ro

tect fo
rm

 th
e latest viru

ses. 

Firew
all 

H
ard

w
are o

r so
ftw

are d
esign

ed
 to

 p
reven

t u
n

au
th

o
rised

 access to
 

o
r fro

m
 a p

rivate n
etw

o
rk o

r in
tran

et. A
ll m

essages en
terin

g o
r 

leavin
g th

e n
etw

o
rk w

ill p
ass th

ro
u

gh
 th

e firew
all to

 b
e exam

in
ed

. 

P
assw

o
rd

 
In

 a n
etw

o
rked

 en
viro

n
m

en
t su

ch
 as a sch

o
o

l o
r a co

m
p

an
y, 

m
u

ltip
le u

sers u
se m

an
y o

f th
e co

m
p

u
ters. P

assw
o

rd
s sh

o
u

ld
 b

e
 

P
ro

te
ctio

n
 

stro
n

g (N
o

t easy to
 gu

ess, lo
w

er an
d

 u
p

p
ercase letters, n

u
m

b
ers, 

sym
b

o
ls). 

A
cce

ss 
P

art o
f an

 access co
n

tro
l p

ro
ced

u
re fo

r co
m

p
u

ter system
s, w

h
ich

 

allo
w

s a system
 ad

m
in

istrato
r to

 set u
p

 a h
ierarch

y o
f u

sers. Th
u

s, 
Le

ve
ls 

th
e lo

w
‐level u

sers can
 access o

n
ly a lim

ited
 set o

f in
fo

rm
atio

n
. 

En
cryp

tio
n

 
C

h
an

gin
g d

ata b
efo

re tran
sm

issio
n

 so
 so

m
eo

n
e can

 o
n

ly d
ecip

h
er 

it w
ith

 th
e ap

p
ro

p
riate key to

 u
n

lo
ck in

fo
rm

atio
n

. In
tercep

to
rs 

w
o

u
ld

 fin
d

 th
e m

essage u
n

in
telligib

le. 

A
 cryp

to
grap

h
ic key is a strin

g o
f b

its u
sed

 b
y 

K
ey 

a cryp
to

grap
h

ic algo
rith

m
 to

 tran
sfo

rm
 p

lain
 text in

to
 cip

h
er text 

o
r vice versa. Th

is key rem
ain

s p
rivate an

d
 en

su
res secu

re
 

co
m

m
u

n
icatio

n
. 

Sym
m

e
tric 

A
 secret key algo

rith
m

 (so
m

etim
es called

 a sym
m

etric algo
rith

m
) 

K
ey 

is a cryp
to

grap
h

ic algo
rith

m
 th

at u
ses th

e sam
e key to

 en
cryp

t an
d

 
e

n
cryp

tio
n

 
d

ecryp
t d

ata. 

A
sym

m
e

tric 
A

sym
m

etric cryp
to

grap
h

y, also
 kn

o
w

n
 as p

u
b

lic key cryp
to

grap
h

y, 

u
ses p

u
b

lic an
d

 p
rivate keys to

 en
cryp

t an
d

 d
ecryp

t d
ata. 

key 
Th

e keys are sim
p

ly large n
u

m
b

ers th
at h

ave b
een

 p
aired

 to
geth

er 
e

n
cryp

tio
n

 
b

u
t are n

o
t id

en
tical (asym

m
etric). 

Fig
u

re 1 ‐ A
 fire

w
a

ll sits o
n

 th
e ed

g
e o

f a
 n

e
tw

o
rk a

n
d

 ch
o

o
ses w

h
ich

 tra
ffic Fig

u
re 3

 – 

Sym
m

etric en
cryp

tio
n

 to
 a

llo
w

 th
ro

u
g

h
 u

sin
g

 a
 set o

f ru
les. A

s sh
o

w
n

 a
b

o
ve th

e ru
les m

a
y n

o
t 

m
eth

o
d

s su
ch

 a
s th

e C
a

esa
r 

a
lw

a
ys b

e stro
n

g
 en

o
u

g
h

. 
cip

h
er in

vo
lve sh

iftin
g

 letters 
a

lo
n

g
 th

e a
lp

h
a

b
et. 

 

Fig
u

re 2
 ‐ K

eyw
o

rd
 en

cryp
tio

n
 in

vo
lves u

sin
g

 a
 keyw

o
rd

 to
 b

eg
in

 fillin
g

 u
p

 th
e a

lp
h

a
b

e
t, th

en
 

th
e rest is filled

 w
ith

 rem
a

in
in

g
 letters. 

Fig
u

re 4
 ‐ A

sym
m

etric key en
cryp

tio
n

 u
ses p

u
b

lic keys to
 en

cryp
t d

a
ta

 fo
r so

m
eb

o
d

y w
h

o
 th

en
 u

ses 

th
eir p

riva
te key to

 d
ecryp

t it. 
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 A

lgo
rith

m
s P

seu
d

o
co

d
e 

E
x
a
m
p
l
e
s
 
o
f
 
p
s
e
u
d
o
c
o
d
e
 
s
y
n
t
a
x
 
a
n
d
 
e
x
p
l
a
n
a
t
i
o
n
s
 

x
 
=
 
5
 

D
eclares a n

ew
 variab

le called
 x an

d
 gives it a n

u
m

erical valu
e o

f 5
 

n
a
m
e
 
=
 
“
B
o
b
”
 

C
reates a n

ew
 variab

le called
 n

am
e an

d
 sets its valu

e to
 “B

o
b

” 

s
t
r
(
x
)
 

C
asts th

e valu
e in

 x to
 b

e a strin
g valu

e 
i
n
t
(
x
)
 

C
asts th

e valu
e in

 x to
 b

e an
 in

teger valu
e 

f
l
o
a
t
(
x
)
 

C
asts th

e valu
e in

 x to
 b

e a flo
at valu

e
 

p
r
i
n
t
(
n
a
m
e
)
 

P
rin

ts a variab
le to

 th
e screen

 
p
r
i
n
t
(
“
H
e
l
l
o
”
)
 

P
rin

ts th
e given

 strin
g in

 q
u

o
tes to

 th
e screen

. 
n
a
m
e
 
=
 
i
n
p
u
t
(
“
P
l
e
a
s
e
 
e
n
t
e
r
 
y
o
u
r
 
n
a
m
e
”
)
 

A
n

 in
p

u
t fro

m
 th

e u
ser w

h
ich

 asks th
em

 fo
r th

eir n
am

e an
d

 sto
res in

 a variab
le. 

f
o
r
 
i
 
=
 
0
 
t
o
 
7
 

A
 co

u
n

t co
n

tro
lled

 lo
o

p
 w

h
ich

 w
ill p

rin
t “H

ello
” 8

 tim
es (0

‐7
 in

clu
sive). 

p
r
i
n
t
(
“
H
e
l
l
o
”
)
 

n
e
x
t
 
i
 

w
h
i
l
e
 
a
n
s
w
e
r
 
!
=
 
“
C
o
m
p
u
t
e
r
”
 

A
 co

n
d

itio
n

 co
n

tro
lled

 lo
o

p
 w

h
ich

 asks a u
ser fo

r a p
assw

o
rd

 u
n

til th
ey co

rrectly 
a
n
s
w
e
r
 
=
 
i
n
p
u
t
(
“
W
h
a
t
 
i
s
 
t
h
e
 
p
a
s
s
w
o
r
d
?
”
)
 

gu
ess w

ith
 “C

o
m

p
u

ter”. 
e
n
d
w
h
i
l
e
 

d
o
 

A
 co

n
d

itio
n

 co
n

tro
lled

 lo
o

p
 w

h
ich

 asks a u
ser fo

r a p
assw

o
rd

 u
n

til th
ey co

rre
ctly 

a
n
s
w
e
r
 
=
 
i
n
p
u
t
(
“
W
h
a
t
 
i
s
 
t
h
e
 
p
a
s
s
w
o
r
d
?
”
)
 

gu
ess w

ith
 “C

o
m

p
u

ter”. 
u
n
t
i
l
 
a
n
s
w
e
r
 
=
=
 
“
C
o
m
p
u
t
e
r
”
 

e
n
t
r
y
 
=
 
i
n
p
u
t
(
“
E
n
t
e
r
 
a
 
s
e
l
e
c
t
i
o
n
”
)
 

Selectio
n

 can
 b

e carried
 o

u
t to

 id
en

tify certain
 situ

atio
n

s w
ith

in
 a p

ro
gram

. Th
e 

i
f
 
e
n
t
r
y
 
=
=
 
“
a
”
 
t
h
e
n
 

p
ro

gram
 h

ere takes an
 in

p
u

t an
d

 p
rin

ts d
ifferen

t statem
en

ts fo
r th

e A
 an

d
 B

 
p
r
i
n
t
(
“
Y
o
u
 
s
e
l
e
c
t
e
d
 
a
”
)
 

selectio
n

. 
e
l
s
e
i
f
 
e
n
t
r
y
 
=
=
 
“
b
”
 
t
h
e
n
 

p
r
i
n
t
(
“
Y
o
u
 
s
e
l
e
c
t
e
d
 
b
”
)
 

e
l
s
e
 

p
r
i
n
t
 
(
“
U
n
r
e
c
o
g
n
i
s
e
d
 
s
e
l
e
c
t
i
o
n
”
)
 

e
n
d
i
f
 

f
u
n
c
t
i
o
n
 
t
r
i
p
l
e
(
n
u
m
b
e
r
)
 

C
reates a sim

p
le fu

n
ctio

n
 to

 trip
le a n

u
m

b
er given

 as an
 in

p
u

t. 
r
e
t
u
r
n
 
n
u
m
b
e
r
 
*
 
3
 

e
n
d
f
u
n
c
t
i
o
n
 

a
r
r
a
y
 
n
a
m
e
s
[
3
]
 

C
reates an

 array called
 n

am
es, th

e len
gth

 is set to
 3

. N
am

es are th
en

 ad
d

ed
 to

 
n
a
m
e
s
[
0
]
 
=
 
“
A
h
m
a
d
”
 

th
e p

o
sitio

n
s in

 th
e array. 

n
a
m
e
s
[
1
]
 
=
 
“
B
e
n
”
 

n
a
m
e
s
[
2
]
 
=
 
“
C
a
t
h
e
r
i
n
e
”
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 P
ro

gram
m

in
g Tech

n
iq

u
es 

 
 P

yth
o

n
 ‐> 

En
glis

h
 

   C
o

m
p

arativ
e

  

O
p

erato
rs! 

  

p
r
i
n
t
(
‘
h
e
l
l
o
!
’
)
 

P
rin

ts a valu
e o

n
 screen

 (in
 th

is case, h
ello

!) 
i
n
p
u
t
(
‘
’
)
 

In
p

u
ts a valu

e in
to

 th
e co

m
p

u
ter. 

x
=
i
n
p
u
t
(
‘
’
)
 

In
p

u
ts a valu

e an
d

 sto
res it in

to
 th

e variab
le x. 

x
=
i
n
t
(
i
n
p
u
t
(
‘
’
)
)
 

In
p

u
ts a valu

e in
to

 x, w
h

ilst also
 m

akin
g it in

to
 

an
 in

teger. 

p
r
i
n
t
(
s
t
r
(
x
)
)
 

P
rin

ts th
e variab

le x, b
u

t co
n

verts it in
to

 a 
strin

g first. 
 
i
f
 
n
a
m
e
 
=
=
 

 
D

ecid
es w

h
eth

er th
e variab

le ‘n
am

e’ h
a a 

 

 
“
F
r
e
d
”
:
 

 
valu

e w
h

ich
 is eq

u
al to

 ‘Fred
’. 

 

 
e
l
s
e
:
 

 
Th

e o
th

er o
p

tio
n

 if th
e co

n
d

itio
n

s fo
r an

 if 
 

 
 

statem
en

t are n
o

t m
et (eg. n

am
e =

 ‘B
o

b
’ w

h
en

 
 

 
 

 
it sh

o
u

ld
 b

e Fred
) 

 

 

e
l
i
f
 
n
a
m
e
 
=
=
 

 
elif (sh

o
rt fo

r else if) is fo
r w

h
en

 th
e first if 

 

 
 

 
 

 
 

co
n

d
itio

n
 is n

o
t m

et, b
u

t yo
u

 w
an

t to
 sp

ecify 
 

 
“
T
i
m
”
 

 
an

o
th

er o
p

tio
n

. 
 

#
 

 
#

 is u
sed

 to
 m

ake co
m

m
en

ts in
 co

d
e –

 an
y lin

e 
 

w
h

ich
 starts w

ith
 a # w

ill b
e ign

o
red

 w
h

en
 th

e 
 
 

 
p

ro
gram

 ru
n

s. 
 
f
o
r
 
i
 
i
n
 

 
Lo

o
p

s an
y co

d
e in

d
en

ted
 after th

is lin
e a 

 

 
r
a
n
g
e
(
0
,
1
0
)
:
 

 
certain

 n
u

m
b

er o
f tim

es, in
 th

is case, 1
0

. 
 

 
w
h
i
l
e
 
x
 
<
 
1
0
:
 

 
Lo

o
p

s an
y co

d
e in

d
en

ted
 after th

is lin
e u

n
til 

 
 

 
th

e co
n

d
itio

n
 is m

et, in
 th

is case x b
eco

m
in

g 
 

 
 

 
eq

u
al to

 o
r greater th

an
 1

0
. 

 

l
i
s
t
 
=
 
[
‘
’
,
‘
’
]
 

C
reates a variab

le an
d

 m
akes it an

 array –
 a list 

w
h

ich
 can

 sto
re m

an
y valu

es. 

P
yth

o
n

 
A

 p
ro

gram
m

in
g lan

gu
age w

h
ich

 is q
u

ite clo
se to

 En
glish

! 
P

ro
gram

m
in

g 
Th

e p
ro

cess o
f w

ritin
g co

m
p

u
ter p

ro
gram

s. 
C

o
d

e 
Th

e in
stru

ctio
n

s th
at a p

ro
gram

 u
ses. 

Se
q

u
e

n
ce

 

P
arts o

f th
e co

d
e th

at ru
n

 in
 o

rd
er an

d
 th

e p
ath

w
ay o

f th
e

 
p

ro
gram

 read
s an

d
 ru

n
s very lin

e in
 o

rd
er. 

Se
le

ctio
n

 

Selects a p
ath

w
ays th

ro
u

gh
 th

e co
d

e b
ased

 o
n

 w
h

eth
er a 

co
n

d
itio

n
 is tru

e 

Ite
ratio

n
 

C
o

d
e is rep

eated
 (lo

o
p

ed
), eith

er w
hile so

m
eth

in
g is tru

e 
o

r for a n
u

m
b

er o
f tim

es 

A
lgo

rith
m

 
A

 set o
f ru

les/in
stru

ctio
n

s to
 b

e fo
llo

w
ed

 b
y a co

m
p

u
ter 

system
 

V
ariab

le
 

A
 valu

e th
at w

ill ch
an

ge w
h

ilst th
e p

ro
gram

 is execu
ted

. 
(eg. tem

p
eratu

re, sp
eed

) 

Fu
n

ctio
n

 
A

 co
llectio

n
 o

f co
d

e th
at w

o
rks o

u
tsid

e th
e m

ain
 p

ro
gram

. 
Th

ese are created
 to

 sp
eed

 u
p

 p
ro

gram
m

in
g. Th

ey can
 b

e
 

called
 fro

m
 a sin

gle lin
e o

f co
d

e at an
y tim

e. 
C

o
m

p
arative 

W
h

en
 co

m
p

arin
g d

ata, an
 o

p
erato

r is u
sed

 to
 so

lve th
e

 
O

p
e

rato
r 

eq
u

ality su
ch

 as <
>, != o

r ==
 

Syn
tax 

Th
e p

u
n

ctu
atio

n
/w

ay th
at co

d
e h

as to
 b

e w
ritten

 so
 th

at 
th

e co
m

p
u

ter can
 u

n
d

erstan
d

 it. Each
 p

ro
gram

m
in

g 
lan

gu
age h

as its o
w

n
 syn

tax. 

D
ata T

yp
e
 

Th
is in

d
icates h

o
w

 th
e d

ata w
ill b

e sto
red

. Th
e m

o
st 

co
m

m
o

n
 d

ata typ
es are in

teger, strin
g, an

d
 flo

at/real. 

Strin
g
 

A
 co

llectio
n

 o
f letters, n

u
m

b
ers o

r ch
aracters. (eg, H

ello
, 

W
R

1
0

 1
XA

) 

In
te

ge
r

 

A
 w

h
o

le n
u

m
b

er. (eg. 1
, 1

8
9

)
 

Flo
at/R

e
al

 

A
 d

ecim
al n

u
m

b
er, n

o
t a w

h
o

le n
u

m
b

er. (eg. 3
.1

4
, ‐2

6.9)
 

B
o

o
le

an
 

1
 o

f 2
 valu

es. (eg. Tru
e, False, Yes, N

o
) 

V
ariab

le
.w

rite
 

File.w
rite(“V

ariab
leN

am
e”) 

o
p

e
n

 
O

p
en

 a text file 
List 

M
yList = [“A

p
p

le”,”Fru
it”,”B

an
n

an
a”,”P

arsn
ip

”] 
a 

ap
pen

d
 

w
 

w
rite 

r 
read
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C
o

m
p

u
ter Scien

ce 
 

2
.1

 A
lgo

rith
m

s C
o

m
p

u
tatio

n
al th

in
kin

g skills 
   

K
e

y vo
cab

 
 

A
lgo

rith
m

 
A

 set o
f in

stru
ctio

n
s w

h
ich

 is fo
llo

w
ed

 to
 so

lve a given
 

 
p

ro
b

lem
. C

an
 b

e rep
resen

ted
 u

sin
g a flo

w
ch

art o
r 

 
P

seu
d

o
co

d
e. 

A
b

stractio
n

 
R

em
o

vin
g an

y u
n

n
ecessary d

etail fro
m

 a p
ro

b
lem

 in
 o

rd
er to

 
 

so
lve it. Id

en
tifies th

e in
fo

rm
atio

n
 th

at can
 b

e rem
o

ved
 fro

m
 

 
th

e p
ro

b
lem

 w
ith

o
u

t ch
an

gin
g it. 

D
e

co
m

p
o

sitio
n

 
B

reakin
g a large p

ro
b

lem
 d

o
w

n
 w

ith
 n

o
 kn

o
w

n
 so

lu
tio

n
 in

to
 

 
sm

aller step
s an

d
 stages. 

A
lgo

rith
m

ic th
in

kin
g 

A
lgo

rith
m

ic th
in

kin
g is a w

ay o
f gettin

g to
 a so

lu
tio

n
 th

ro
u

gh
 

 
th

e clear d
efin

itio
n

 o
f th

e step
s n

eed
ed

 – n
o

th
in

g h
ap

p
en

s 
 

b
y m

agic. 

Search
in

g algo
rith

m
 

A
n

 algo
rith

m
 fo

r fin
d

in
g valu

es w
ith

in
 a set o

f d
ata. 

Lin
e

ar se
arch

 
W

h
en

 a list is u
n

so
rted

 an
d

 an
 item

 n
eed

s to
 b

e fo
u

n
d

 th
e 

 
algo

rith
m

 w
ill start at th

e b
egin

n
in

g an
d

 m
o

ve th
ro

u
gh

 u
n

til 
 

it fin
d

s th
e req

u
ired

 valu
e. 

B
in

ary se
arch

 
If a list is so

rted
, an

 efficien
t search

 can
 b

e u
n

d
ertaken

. It 
 

w
o

rks b
y rep

eated
ly d

ivid
in

g th
e set in

 h
alf an

d
 ch

eckin
g 

 
w

h
ere th

e valu
e is in

 relatio
n

 to
 th

e cu
rren

t o
n

e. It co
n

tin
u

es 
 

u
n

til th
e list h

as b
een

 fu
lly ch

ecked
 o

r th
e search

 term
 

 
fo

u
n

d
. 

So
rtin

g A
lgo

rith
m

 
A

n
 algo

rith
m

 u
sed

 to
 so

rt a set o
f d

ata in
to

 a given
 o

rd
er. 

 
Exam

p
les in

clu
d

e b
u

b
b

le so
rt, in

sertio
n

 so
rt an

d
 m

erge so
rt. 

Seq
u

e
n

cin
g 

W
ritin

g step
s d

o
w

n
 in

 an
 o

rd
er in

 w
h

ich
 th

ey m
u

st h
ap

p
en

. 

Sele
ctio

n
 

B
ein

g ab
le to

 select b
etw

een
 d

ifferen
t o

p
tio

n
s o

r scen
ario

s. 

Ite
ratio

n
 

Iteratio
n

 is th
e act o

f rep
eatin

g a p
ro

cess, eith
er to

 gen
erate

 
 

an
 u

n
b

o
u

n
d

ed
 seq

u
en

ce o
f o

u
tco

m
es, o

r w
ith

 th
e aim

 o
f 

 
ap

p
ro

ach
in

g a d
esired

 go
al, target o

r resu
lt. 

V
ariab

le
 

A
 valu

e, w
h

ich
 can

 ch
an

ge w
h

en
 a p

ro
gram

 is ru
n

. A
 variab

le
 

 
is a m

em
o

ry lo
catio

n
. It h

as a n
am

e th
at is asso

ciated
 w

ith
 

 
th

at lo
catio

n
; th

e lo
catio

n
 sto

res so
m

e d
ata. 

 
 

 

   

D
ata typ

e
s 

 
 

 
 

 
 

 
 

 
 

 

 
  

  
 

 
 

 
 

 

In
te

ge
r 

A
 w

h
o

le n
u

m
b

er, su
ch

 a 3
, ‐4

5
, 

1
08

 
 

 
 
 

2
 o

r 4
 b

ytes 
R

e
al / 

A
 n

u
m

b
er w

ith
 a fractio

n
al p

art su
ch

 as 
 

4
 o

r 8
 b

ytes 
Flo

at 
4

3.6
9

, ‐9
.3

2
. 

 
 

  
 

 
 

C
h

ar / 
A

 sin
gle ch

aracter w
h

ere a ch
aracter can

 b
e 

 
1

 b
yte 

C
h

aracte
r 

an
y letter, d

igit, p
u

n
ctu

atio
n

 m
ark o

r sym
b

o
l  

 
 

 

 
 

th
at can

 b
e typ

ed
. 

 
 

  
 

 
 

Strin
g 

Zero
 o

r m
o

re ch
aracters. A

 strin
g can

 b
e n

u
ll  

1
 b

yte p
er 

 
 

(em
p

ty), ju
st o

n
e, o

r several 
ch

aracter. 
 

 
  

ch
aracter 

B
o

o
le

an
 

A
 B

o
o

lean
 variab

le h
as th

e valu
e o

f Tru
e o

r 
 

1
 b

yte 
 

 
False. 

 
 

  
 

 
 

 
 

  
  

 
  

 
 

 

B
in

ary Lo
gic G

ate
 D

iagram
s 

  
  

 
 
 

 
 

 

 
  

 

   

 

  
 

        
 

 
 

 
 

 
 

 
 

 

 

In
p

u
t/O

u
tp

u
t 

D
ecisio

n
 

Start/Sto
p

 

M
an

u
el In

p
u

t 

P
ro

cess 
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C
o

m
p

u
ter Scien

ce  
 

Th
eo

ry 2.5
 – Tran

slato
rs an

d
 p

ro
gram

m
in

g to
o

ls 
 

 K
e

y V
o

cab
 

 

O
pco

de 
Th

e p
art o

f an
 in

stru
ctio

n
 th

at tells th
e C

P
U

 th
e o

p
eratio

n
 to

 b
e 

Execu
ted

. 
 

O
peran

d
 

Th
e p

art o
f th

e in
stru

ctio
n

 th
at tells th

e C
P

U
 th

at d
ata o

r w
h

ich
 to

 
A

p
p

ly th
e o

p
co

d
e. 

  
 

Tran
slato

r 
A

 p
ro

gram
 th

at co
n

verts so
u

rce co
d

e (H
igh

 level) to
 m

 co
d

e (Lo
w

 
Level). 

  
P

ro
gram

m
in

g lan
gu

ages th
at are m

o
st like h

u
m

an
 lan

gu
age. Th

ey 
H

igh
 level 

m
ake p

ro
gram

m
in

g easier b
ecau

se th
e p

ro
gram

m
er can

 
co

d
e 

co
n

cen
trate o

n
 th

e lo
gic o

f th
e p

ro
gram

 an
d

 n
o

t w
o

rry ab
o

u
t th

e 
 

H
ard

w
are. 

Low
 level co

d
e 

B
in

ary co
d

e th
at a C

P
U

 can
 execu

te. 

A
ssem

b
ly 

A
 lo

w
‐level sym

b
o

lic co
d

e m
ad

e o
f p

n
eu

m
o

n
ic w

o
rd

s co
n

verted
 b

y 
Language 

A
n

 assem
b

ler. 

A
ssem

b
ler 

A
 tran

slato
r fo

r co
n

vertin
g assem

b
ly lan

gu
age co

d
e to

 o
b

ject co
d

e. 
In

stru
ctio

n
 set 

Th
e co

m
p

lete set o
f in

stru
ctio

n
s th

at a p
ro

cesso
r can

 h
an

d
le. 

So
u

rce co
d

e 
Th

e p
ro

gram
 w

ritten
 in

 a h
igh

‐level lan
gu

age b
efo

re co
n

versio
n

 to
 

M
ach

in
e co

d
e. 

 

O
bject co

de 
Th

e m
ach

in
e co

d
e p

ro
d

u
ced

 b
y a co

m
p

u
ter. 

 
C

o
m

p
iles w

o
rk th

ro
u

gh
 th

e so
u

rce co
d

e, sp
o

t certain
 erro

rs an
d

 
C

om
p

iler 
Tran

slate all co
d

e in
to

 a m
ach

in
e co

d
e file called

 o
b

ject co
d

e. O
b

ject 
 

C
o

d
e is sto

red
 in

 a file to
 b

e execu
ted

. 

Lin
ker 

A
 p

ro
gram

 u
sed

 w
ith

 a co
m

p
iler o

r assem
b

ler to
 p

ro
vid

e lin
ks to

 th
e 

Lib
raries n

eed
ed

 fo
r an

 execu
tab

le p
ro

gram
. 

  
In

terp
reters w

o
rk th

ro
u

gh
 th

e so
u

rce co
d

e an
d

 tran
slate it o

n
e 

In
terp

reter 
C

o
m

m
an

d
 at a tim

e th
en

 im
m

ed
iately execu

te it. W
h

en
 erro

rs are
 

 
Fo

u
n

d
 th

e p
ro

cess o
f execu

tio
n

 w
ill sto

p
. (Like in

 P
yth

o
n

). 

Execu
tio

n
 

Th
e p

ro
cess o

f ru
n

n
in

g a p
ro

gram
. 

Ed
ito

r 
A

 so
ftw

are u
sed

 to
 w

rite so
u

rce co
d

e in
 a sim

p
le w

ay. N
o

 frills. 

In
tegrated

 
A

 so
ftw

are to
o

l th
at p

ro
vid

es m
an

y o
f th

e u
tilities req

u
ired

 to
  

d
evelo

p
 a p

ro
gram

 in
 o

n
e p

lace. C
o

m
m

o
n

 fe
atu

res m
ay in

clu
d

e an
 

D
evelo

pm
ent 

ed
ito

r fo
r a p

articu
lar lan

gu
age, d

eb
u

ggin
g to

o
ls, system

atic 
En

viro
n

m
en

t 
p

ro
gressio

n
 th

ro
u

gh
 a p

ro
gram

 an
d

 a lin
ker. 

 

R
u

n
 tim

e 
A

ll th
e n

ecessary facilities to
 ru

n
 a p

ro
gram

 o
n

 a d
ifferen

t p
latfo

rm
, 

en
viron

m
en

t 
rath

er th
an

 creatio
n

 o
f a p

ro
gram

. 

 
P

ro
gram

m
in

g Stan
dard

s 
C

o
d

e sh
o

u
ld

 fo
llo

w
 agreed

 co
n

ven
tio

n
s (EG

 Lo
w

ercase fo
r variab

le n
am

es, 
sch

em
es to

 b
e fo

llo
w

ed
). 

 
Lan

gu
age co

d
e is w

ritten
 in

. 
 

Fu
n

ctio
n

s u
sed

 to
 tid

y u
p

 rep
eated

 co
d

e. 
 

C
o

m
m

en
ts exp

lain
 th

e co
d

e clearly. 
 

C
o

rrect u
se o

f in
d

en
tatio

n
. 

 
U

sefu
l id

en
tifiers (File n

am
es &

 V
ariab

le n
am

es) 
 

C
o

d
e sh

o
u

ld
 fo

llo
w

 agreed
 co

n
ven

tio
n

s 
                      Fig

u
re 1

 ‐ H
o

w
 a

 co
m

p
iler tra

n
sla

tes p
ro

g
ra

m
s. 

            Fig
u

re 2
 ‐ H

o
w

 a
n

 in
terp

reter tra
n

sla
tes p

ro
g

ra
m

s. 
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B

i
n

a
ry 
add

i
tio

n
 

rules 
 

 

U
 

 

C
h

aracte
r 

A
 sin

gle letter, n
u

m
b

er o
r sym

b
o

l. (e.g., A
, 1

, !) 

C
h

aracte
r 

se
t 

A
 set o

f ch
aracters u

sed
 in

 a lan
gu

age, w
h

ich
 are each

 rep
resen

ted
 

u
sin

g a u
n

iq
u

e b
in

ary n
u

m
b

er. 

A
SC

II 
A

 ch
aracter set w

h
ich

 u
ses 7

 b
its to

 sto
re a m

axim
u

m
 o

f 1
2

8
 

ch
aracters. Th

is u
ses th

e b
in

ary n
u

m
b

ers 0
 to

 1
27

. 

Exten
d

e
d

 
A

SC
II 

Th
e sam

e as A
SC

II, th
o

u
gh

 u
ses 8

 b
its (1 b

yte) to
 rep

resen
t 2

5
6

 
ch

aracters u
sin

g th
e n

u
m

b
ers 0

 to
 2

5
5

. 

U
n

ico
d

e
 

Th
e m

o
d

ern
 stan

d
ard

 fo
r rep

resen
tin

g ch
aracters in

 a co
m

p
u

ter 
system

. U
ses 1

6 b
its to

 allo
w

 6
5,53

6 ch
aracters to

 b
e rep

resen
ted

. 

Im
age 

A
 p

ictu
re th

at h
as b

een
 created

 o
r co

p
ied

 an
d

 sto
red

 in
 electro

n
ic 

fo
rm

. 
B

itm
ap

 
A

 m
ap

 o
f b

its, w
h

ereb
y th

e im
age is m

ad
e o

f p
ixels. 

V
e

cto
r 

A
n

 im
age rep

resen
ted

 u
sin

g lin
es an

d
 sh

ap
es w

ith
 sp

ecific p
ro

p
erties 

su
ch

 as lin
e an

d
 fill co

lo
u

r. D
ata ab

o
u

t each
 sh

ap
e is sto

red
 in

 b
in

ary. 
P

ixels 
Th

e in
d

ivid
u

al u
n

its (d
o

ts) th
at m

ake u
p

 an
 im

age. 
C

o
lo

u
r 

Th
e n

u
m

b
er o

f b
its, w

h
ich

 are u
sed

 to
 rep

resen
t each

 p
ixel in

 an
 

d
e

p
th

 
im

age. In
creased

 n
u

m
b

ers o
f co

lo
u

rs m
ean

s m
o

re
 b

its are n
eed

ed
. 

R
e

so
lu

tio
n

 
Th

e level o
f d

etail in
 an

 im
age, m

easu
red

 in
 d

o
ts p

er in
ch

 (d
p

i). If th
e 

size o
f an

 im
age is in

creased
 th

en
 th

e q
u

ality w
ill red

u
ce. 

M
e

tad
ata

 
D

ata, w
h

ich
 is sto

red
 ab

o
u

t a file. Exam
p

les in
clu

d
e th

e typ
e o

f file, 
d

ate an
d

 tim
e created

, file size an
d

 geo
lo

catio
n

. 

Sam
p

lin
g 

M
eth

o
d

 o
f co

n
vertin

g an
 an

alo
gu

e so
u

n
d

 sign
al in

to
 a d

igital file
 

co
n

tain
in

g b
in

ary n
u

m
b

ers. 

Sam
p

le
 rate

 
Th

e freq
u

en
cy at w

h
ich

 yo
u

 reco
rd

 th
e am

p
litu

d
e o

f a so
u

n
d

. 
M

easu
red

 in
 H

ertz. 

Sam
p

le
 

re
so

lu
tio

n
 

Th
e n

u
m

b
er o

f b
its u

sed
 to

 sto
re each

 sam
p

le. 
Sam

p
le

 size 
Th

e n
u

m
b

er o
f seco

n
d

s o
ver w

h
ich

 th
e sam

p
le w

as taken
. 

C
o

m
p

re
ssio

n
 

Th
e re‐en

co
d

in
g o

f d
ata so

 th
at less b

its are u
sed

 to
 sto

re it. U
su

ally 
d

o
n

e to
 in

crease sp
eed

 o
f tran

sm
issio

n
. 

Lo
ssy 

R
em

o
ves d

ata co
m

p
letely to

 red
u

ce th
e size o

f a file (eg. JP
G

). 

Lo
ssless 

O
rgan

ises d
ata to

 red
u

ce th
e size o

f a file w
ith

o
u

t rem
o

vin
g an

y 
in

fo
rm

atio
n

 (eg. ZIP). 
 

B
in

ary 

N
u

m
b

erin
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SOCIOLOGY 

 

 

Use the information that follows to either test yourself on key words/phrases for each topic (using 
the look/cover/check technique) or create a mind map for each topic that contains key facts and 
images.  Once you have created a mind-map you should put it away and try to recreate it from 

memory, then look at your original mind-map and add what you have missed. 
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FAMILIES – KNOWLEDGE ORGANISER – FAMILY FORMS AND CONJUGAL ROLES 

FAMILY FORMS 

NUCLEAR FAMILY   A heterosexual couple and their children living together. 

EXTENDED FAMILY  Relatives outside of the nuclear family (e.g. grandparents, aunts etc). 
 

RECONSTITUTED 
FAMILY 

 A blended or step family that includes children from previous 
relationships. 

LONE PARENT 
FAMILY 

 A family with one parent. 
 

SAME SEX FAMILY  
 

A family where a gay or lesbian couple live with their children. 
 

EMPTY NEST 
FAMILY 

 A nuclear family where the children have left home. 

BEANPOLE FAMILY 

 

A multi-generational, extended family 

THE RAPOPORTS’S 5 TYPES OF DIVERSITY IN UK FAMILIES 

CULTURAL 
DIVERSITY  

 1. Families are different in their culture, values and beliefs. 
 

LIFE COURSE 
DIVERSITY  

   

2. Families are different in the stage that they are at (e.g. newly 
married compared to an empty nest family). 
 

ORGANISATIONAL 
DIVERSITY 

  

3. Families are different in the way they are organised (e.g. nuclear 
compared to reconstituted or lone parent). 

GENERATION/ 
COHORT 
DIVERSITY   

4. Families are different depending on the year they were born (e.g. 
couples married in the 1950s often expected marriage to last for life). 
 

SOCIAL CLASS 
DIVERSITY 

 5. Families are different in their social classes and wealth. 

CONJUGAL ROLE RELATIONSHIPS 

CONJUGAL ROLES 

 

Segregated conjugal roles are when there is a clear division of 
domestic labour and tasks are divided by gender. This was normal in 
the early 20th century. 

 Joint conjugal roles are when there is no rigid division of household 
tasks into male and female jobs. Some sociologists suggest that 
conjugal roles are becoming more joint.   

 Symmetrical families are when spouses perform different tasks but 
men and women share household responsibilities equally. Some 
sociologists, such as Young and Willmott, argue that over time families 
in Britain are becoming more symmetrical.   

THE FEMINIST 
PERSPECTIVE OF 
OAKLEY ON THE IDEA 
OF THE 
CONVENTIONAL 
FAMILY. 

 
 

Oakley defines the conventional family as a nuclear family where the 
male and female parents are married and live with their children 
(aka cereal packet family).  She considered the conventional family to 
be a form of social control and that women often have a dual burden 
(meaning they go out to work but also do the majority of the 
housework and childcare). However, she noticed that other forms of 
family are becoming increasingly popular, such as lone parent or 
same sex families. 
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FAMILIES  – KNOWLEDGE ORGANISER – CHANGING FAMILIES 

CHANGING RELATIONSHIPS WITHIN FAMILIES 

HOW RELATIONSHIPS 
WITHIN FAMILIES 
HAVE CHANGED 
OVER TIME. 

 
 

1. Children’s needs and rights are more widely recognised.  

 
 
 

2. People see their extended family much less. 

 
 
 
 

3. The extended family are still important but that their role is more 
likely to take the form of phone calls and financial help. 

THE PRINCIPLE OF 
STRATIFIED 
DIFFUSION.  

Young and Willmott developed the theory of stratified diffusion.  This 
is the idea that changes in norms and values start amongst the 
wealthier people in society and then over time others start to behave 
in the same way.   
 

CHANGING PATTERNS IN UK MARRIAGE AND DIVORCE SINCE 1945 

CHANGING PATTERNS 
IN MARRIAGE 

 1. There are fewer marriages and more people are cohabiting. 
  
 
 

 2. An increasing number of babies are born to couples who aren’t 
married and these births are no longer stigmatised. 
 
 

 

3. Civil partnerships for same sex couples have been legal since 2005, 
while same sex marriage was introduced in 2014. 

 4. People are putting off marriage until they are older. 
 
 
 

CHANGING PATTERNS 
IN DIVORCE 

 The number of divorces per year has increased since 1945 although 
there have been times when it decreased and the number peaked in 
1993. 
 
 

THE CONSEQUENCES 
OF DIVORCE 

 

 

1. There has been an increase in lone parent and reconstituted 
families. 

 

2. Some children lose contact with parents or extended family 
following a divorce. 
 
 

 
 
 

3. Divorce can lead to loss of income for the former partners. 
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 4. Divorced people, particularly men, may experience a loss of 
emotional support if their friends and social networks change. 
 
 
 

FAMILIES 3 – KNOWLEDGE ORGANISER – PERSPECTIVES ON FAMILIES 

FUNCTIONALIST PERSPECTIVES ON FAMILIES 

THE FUNCTIONALIST 
PERSPECTIVE 
 

 

Nuclear families are positive both for individuals and society because 

 

1. They control sexual activity 

 

2. They encourage reproduction 

 3. They ensure that children are socialised 

 

4. They help to maintain the economy because the work is split 
between the husband and wife in their conjugal roles. 

PARSONS 
(FUNCTIONALIST) ON 
THE TWO MAIN 
FUNCTIONS OF THE 
FAMILY 

 1. The nuclear family supports primary socialisation, ensuring the 
children learn the culture and values of their society.  

 2. The nuclear family also supports personal stabilisation for the 
adults.  This means that the adults support each other emotionally if 
their lives are stressful (aka ‘warm bath’ theory). 

CRITICISMS OF FUNCTIONALIST PERSPECTIVES ON FAMILIES 

UNREALISTIC 
IDEALISATION 

 

Functionalists such as Parsons have an unrealistic idea of ‘perfect’ 
families.  The reality is usually more complicated. 

DYSFUNCTIONAL 
FAMILIES  

 

Functionalists ignore dysfunctional families and marital breakdown 
where there might be conflict, child abuse, stress and domestic 
violence. 

LOSS OF 
TRADITIONAL 
FUNCTIONS 

 

Functionalist views are no longer relevant and are based on an 
outdated, traditional view of families.  Families now are much more 
diverse. 

LACK OF CONTACT 
WITH WIDER KINSHIP 
NETWORKS 

 In the past families used to maintain close contact with the extended 
family. Nowadays people move around more and so often don’t have 
much contact with the extended family. 

MARXIST PERSPECTIVES ON FAMILIES 

THE MARXIST 
PERSPECTIVE 
 

 

Marxists are usually critical of the nuclear family because 

 

(1) They keep society unequal (e.g. the bourgeoisie send their children 
to private schools and pass their wealth and property on to them) 

 

2) Through primary socialisation working class children learn to 
accept their position in an unfair, capitalist society. 
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ZARETSKY’S  
MARXIST 
PERSPECTIVE ON THE 
DEVELOPMENT OF 
FAMILIES 

 The family was originally a unit of production (e.g. all members of the 
family worked together) but now there is a split between the ‘private 
sphere’ and work.  This means that women are expected to work for 
free (e.g. cleaning and childcare) while men go to work to support the 
economy. Only socialism can end this artificial separation. 

 FEMINIST PERSPECTIVES ON FAMILIES 

THE FEMINIST 
PERSPECTIVE 

 

Feminists are usually critical of the nuclear family because 

 

Through primary socialisation families help to reproduce gender 
inequalities. The word canalisation describes how parents channel children 
towards gendered toys and activities e.g. girls get dolls, boys get action 
figures. 

DELPHY AND 
LEONARD’S FEMINIST 
CRITIQUE OF 
FAMILIES  

The family is patriarchal.  Men benefit from the unpaid work of women 
even when women have jobs they still do most of the housework. 

 
 

The family is hierarchical.  The husband usually has more power and makes 
most of the decision. 
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EDUCATION – KNOWLEDGE ORGANISER – TYPES OF EDUCATION AND PERSPECTIVES 

TYPES OF SCHOOL AND SCHOOLING 

FORMAL 
EDUCATION 

 Takes places in educational establishments such as schools and 
universities. 

INFORMAL 
EDUCATION 

 

Takes place when people learn from their everyday life. 

PRIMARY  
 

Schools for children aged 5-11 

SECONDARY   Schools for children aged 11-16. Includes comprehensive schools, free 
schools, special schools and academies. 

INDEPENDENT 
SCHOOLS 

 

Fee paying schools. These include private schools and public schools (older 
fee paying schools). Around 7% of English schoolchildren attend 
independent schools. 

STATE SCHOOLS 

 

State schools do not charge fees. Their intake is more socially mixed. 

HOME SCHOOLING   
 

Children are taught at home by parents or tutors. 

DE-SCHOOLING  Illich argues that schools repress children and promote passive conformity.  
He argues that education should be abolished and that children should be 
able to decide what to learn based on their natural curiosity. 

FORMAL 
CURRICULUM 

 

The content of the planned lessons that learn at school. 

HIDDEN 
CURRICULUM 

 

The unintended lessons that children learn at school. These can be through 
the school rules, things that happen at break times etc. 

PERSPECTIVES ON EDUCATION 

FUNCTIONALIST 
PERSPECTIVE 

 
 
 

1. Education serves the needs of the economy. It gives people the 
knowledge and skills that people will need for work. 

 

2. Education facilitates social mobility.  Gifted students from 
disadvantaged backgrounds can achieve qualifications and move up to a 
higher social class. 

 
 
 

3. Education fosters social cohesion.  Schools help to reinforce the social 
bonds, norms and values that unite different people in society. 

DURKHEIM’S 
FUNCTIONALIST 
PERSPECTIVE 

 The main function of education is socialisation; teaching children the 
norms and values of their society. Through history, for example, children 
learn that they are part of a community. By following school rules, children 
learn the difference between right and wrong 

PARSONS 
FUNCTIONALIST 
PERSPECTIVE  

The education system helps society to be meritocratic. Children are 
successful because of their abilities and effort not their family background.  
Education acts like a sieve, grading students and allocating them to jobs 
based on their abilities (this is known as their achieved status). 

MARXIST 
PERSPECTIVE 

 
 
 

1. Education serves the interests of the ruling class.  For example, it 
promotes the idea that capitalist society is fair and meritocratic. 
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2. Education reproduces the class structure.  Children from privileged 
backgrounds are more likely to leave with better qualifications and get 
better jobs. 

 

3. Education is a form of negative secondary socialisation. Children learn 
to accept hierarchy and obey rules which prepare them to accept their role 
in a capitalist society. 

BOWLES AND 
GINTIS’S MARXIST 
PERSPECTIVE 

 Bowles and Gintis use the term correspondence principle to describe the 
way that education (through the hidden curriculum) trains children for life 
in the capitalist system and prevents rebellion or revolution.  School and 
work, for example, both involve uniforms, strict time-keeping, hierarchy, 
rewards, punishments, boring tasks etc. 

EDUCATION – KNOWLEDGE ORGANISER – ACHIEVEMENT 

SOCIAL CLASS AND EDUCATIONAL ACHIEVEMENT 

SOCIAL CLASS  
 

In general, middle class students achieve better exam results than 
working class students. 

HALSEY’S STUDY ON 
EDUCATIONAL 
DESTINATIONS  

Halsey, Heath and Ridge researched the educational destinations of school 
children. They conducted a large, fact to face study that divided people 
into three social classes based on their father’s occupation; service class 
(e.g. professionals such as doctors), intermediate class (e.g. office workers) 
and working class (e.g. manual labourers).  Children born into the service 
class did much better at school and were more likely to go to university 
than the intermediate class and both did better than the working class. 

EXPLANATIONS FOR 
CLASS DIFFERENCE 

 

1. Economic circumstances:  Students from affluent backgrounds usually 
have the facilities to help them study (space, PC etc), parents often employ 
tutors and live in the catchment areas of good schools. 

 

2. Parental values:  Parents from the upper and middle classes often value 
education and expect their children to do well.  Parents from the working 
class might be less interested or have lower expectations. 

 

3. Cultural Capital:  Middle class parents often have the knowledge and 
skills to be able to help their children with school work and revision. 

BALL’S STUDY ON 
PARENTAL CHOICE 

 

Ball, Bowe and Gewirtz argue that the publication of league tables has led 
increased competition between schools. However, middle class parents 
have an advantage in this competition because they can afford to move to 
good schools or to pay for their children to travel further to those schools. 

GENDER AND EDUCATIONAL ACHIEVEMENT 

GENDER 

 
 

In general, girls do better than boys in both GCSEs and A levels than boys.  

 

Girls are more likely to study subjects such as English and Art at A level, 
whereas boys are more likely to study physics and maths.  

EXPLANATIONS FOR 
GENDER 
DIFFERENCES 

 1. Women’s rights:  Changes to the law have made gender discrimination 
in education illegal.  Feminism has meant that girls now are expecting to 
get a job and be financially independent. 

 2. Anti-school sub-culture amongst boys:  Peer pressure may encourage 
boys to see school and educational success as ‘uncool’. 

 

3. Gendered curriculum:  The hidden curriculum encourages the 
perception that some subjects are masculine whilst others are feminine. 

ETHNICITY AND EDUCATIONAL ACHIEVEMENT 
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ETHNICITY 

 

In general, students from some minority ethnic groups (e.g. Chinese) 
achieve better exam results than others (e.g. Black Caribbean). 

EXPLANATIONS FOR 
ETHNICITY 
DIFFERENCES: 
HOME FACTORS 

 1. Economic circumstances:  Students from some minority ethnic groups 
(e.g. Black Caribbean) are more likely to experience material deprivation 
than those from others. 

 2. Parental values:  Some ethnic minority parents (e.g. British Chinese) are 
more likely to value education and educational success. 

 3. Cultural capital:  White, middle class parents often have the knowledge 
and skills to be able to help their children with school work and revision. 

EXPLANATIONS FOR 
ETHNICITY 
DIFFERENCES: 
SCHOOL FACTORS 

 1. Ethnocentric curriculum:  The idea that the formal curriculum is biased 
towards white, European culture 

 

2. The hidden curriculum:  The hidden curriculum emphasises white, 
mainstream norms and values (e.g. school uniform policy). 

 

3. Institutional racism:  When the policies and procedures of an 
organisation result in discrimination. Some people argue that the high rate 
of fixed-term exclusions of Black Caribbean boys is evidence of institutional 
racism in schools. 

EDUCATION – KNOWLEDGE ORGANISER –  PROCESSES WITHIN SCHOOLS 

STREAMING 

 

Students are allocated to a band based on their overall ability and are 
taught in this band for most of their subjects. 

THE EFFECTS OF 
STREAMING 

 1. Promotes class differences in achievement: A disproportionately high 
number of lower stream students are drawn from the working class. 

 
 
 

2. Creates an anti-school sub-culture: In response to being labelled as 
failures, some lower stream students reject the school’s values and rules. 

SETTING  Students are allocated to a class based on their achievement in that 
subject.  They will be taught in different classes for different subjects. 

THE EFFECTS OF 
SETTING 

 

Students are often set because of their behaviour rather than their 
achievement.  Students are often not moved up or down a class for 
practical reasons (e.g. class size). 

MIXED ABILITY 
TEACHING 

 

Students are taught in mixed ability classes. 

LABELLING AND THE 
SELF-FULFILLING 
PROPHECY 

 Negative labelling of students can lead to a self-fulfilling prophecy. For 
example, students who are told that they are low ability in maths come to 
believe that and give up more easily in maths lessons. 

THE 
INTERACTIONIST 
PERSPECTIVE  

Interactionism focuses on small-scale interactions between teachers and 
students.  Research suggests that teachers label students based on factors 
such as their appearance, gender, ethnicity and how well they conform 
to the school’s rules, norms and values. 

BALL ON TEACHER 
EXPECTATIONS 

 
 
 

Ball undertook a case study of streaming in a secondary school.  Some 
students changed their behaviour over time as a result of teacher 
expectations.  For example, teachers expected students in the ‘top’ band 
to be well-behaved and hard working and students in the ‘bottom’ band to 
be slow to complete work and poorly behaved.  Over time, students’ 
behaviour began to mirror these expectations. 

THE KEY IDEAS OF 
WILLIS ON THE 
CREATION OF 
COUNTER SCHOOL 
CULTURES. 

 Willis carried out a study of 12 working class boys (‘lads’) in a single sex 
school.  He used qualitative methods to explore their counter-school 
culture.  They resisted the school and its rules and focussed on ‘dossing’ ad 
‘having a laff.’  They saw the more conformist boys as ‘cissies.’ They saw 
manual work as masculine and white collar work as effeminate.  Willis 
followed the ‘lads’ into their jobs and argues that the anti-school culture 
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prepared them for working class jobs where they adopted similar 
attitudes.   

212



CRIME AND DEVIANCE – KNOWLEDGE ORGANISER – KEY TERMS AND PUBLIC DEBATES 

KEY TERMS  

CRIME 
 

Actions that break the criminal law e.g. burglary, murder, identity theft etc. 

DEVIANCE 
 

Actions that do not conform to society’s norms. Deviant behaviour is socially 
defined and varies between cultures and over time. 

SOCIAL ORDER 

 

The way in which various components of society work together to keep 
society as it is. 

TWO 
PERSPECTIVES 

ON SOCIAL 
ORDER 

 

Consensus perspectives such as functionalism argue that social order is 
maintained because most people agree with society’s norms and rules. 

 

Conflict approaches such as Marxism argue that social order is maintained 
because one group (e.g. the bourgeoisie) have the power to influence the 
laws and maintain order through social control. 

FORMAL SOCIAL 
CONTROL  

The ways that the state controls people’s behaviour based on laws and 
written rules.   

INFORMAL 
SOCIAL CONTROL 

 

The way that people’s behaviour is controlled based on unwritten rules and 
sanctions such as pubic approval or disapproval.  It is enforced via peer and 
social pressure. 

AGENCIES OF 
SOCIAL CONTROL  

Groups that help the state to control people’s behaviour.  These include 
families, schools, the police, courts, prison service, probation service etc. 

ANOMIE 

 

When a society’s norms and values disintegrate or disappear.   

LABELLING 
THEORY  

The theory that people often behave in ways that reflect how others have 
labelled them. 

INSTITUTIONAL 
RACISM 

 

When an organisation discriminates against an ethnic group through its 
processes, attitudes and behaviour. The Macpherson report into the death 
of Stephen Lawrence concluded that the Police were institutionally racist. 

SUBCULTURE 

 

A group that has norms and values that are different to mainstream society 
and that often cause or influence illegal/deviant behaviour e.g. gangs. 

WHITE COLLAR 
CRIME  

Non-violent, financial crimes such as tax evasion, fraud, bribery etc. They 
are usually committed by businesses/governments and are underreported. 

FOLK DEVIL 
 

 

A media created villain or enemy of society. 

MORAL PANIC 

 

An over exaggerated public response to some social issue that relates to 
right and wrong. 

PUBLIC DEBATES OVER CRIMINAL AND DEVIANT BEHAVIOUR 

MEDIA 
COVERAGE  

The media decide what is ‘newsworthy’ and exaggerate certain types of 
crime (deviancy amplification) which in turn influences politicians. 

VIOLENT CRIME 

 

Violent crime (e.g. knife crime) gets a high profile in the media and 
therefore the public become concerned about it and politicians feel that 
they have to do something about it. 

SENTENCING 

 

Some people believe that prison sentences are too soft and that many 
prisoners get released too early. There is also the question of whether some 
crimes deserve a prison sentence at all. 

TREATMENT OF 
YOUNG 

OFFENDERS  

There has been large a rise in violence, sexual abuse, suicide and self harm 
in youth prisons (e.g. Feltham) and some people want them to be closed 
down. 

FOLK DEVILS 
AND MORAL 

PANICS  

The interactionist Cohen argues that the media often portray an 
oversimplified version of events that creates a folk devil (e.g. drill music).  
These oversimplified versions of events can lead to a moral panic. 
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CRIME AND DEVIANCE – KNOWLEDGE ORGANISER – PERSPECTIVES ON CRIME AND DEVIANCE 

FUNCTIONALIST 
PERSPECTIVE 

 1. A limited amount of crime is necessary for society to improve.  All social 
change begins with some sort of deviance 

 

2. Crime has some positive functions, such as emphasising the boundaries 
of acceptable behaviour and binding communities together (e.g. when they 
condemn a horrific crime) 

 
3. Crime and deviance often occurs when children are inadequately  
socialised.  If children don’t learn the norms and values of society they are 
more likely to deviate from them. 

MERTON’S 
STRAIN THEORY 

 

The functionalist Merton argues that crime occurs when people can’t 
achieve the goals that they have been socialised to strive for (e.g. wealth) 
through socially acceptable means. This leads to anomie and high rates of 
crime. 

INTERACTIONIST 
PERSPECTIVE  

Interactionists argue that crime and deviance are socially constructed and 
that people in power label certain people as deviant and they then are more 
likely to commit crime. 

BECKER’S 
LABELLING 

THEORY 

 
The interactionist Becker argues that what makes something deviant is not 
the act itself but how people label it. For example, killing someone is usually 
deviant but not during a war.  Through informal social control labels stick 
and become part of someone’s master status (the way they see 
themselves), leading to a deviant career and perhaps to someone becoming 
part of a deviant subculture. 

MARXIST 
PERSPECTIVE 

 Marxists argue that capitalism is criminogenic (it causes crime).  It 
encourages people to want and value material possessions but exploits the 
working class so that they can’t afford them. It is inevitable that the working 
class will commit crime to try and get material possessions or express their 
frustration with the system.   

 

Agencies of social control act in the interests of the bourgeoisie and target 
certain types of crime that are more likely to be committed by the working 
class (e.g. knife crime rather than white collar crime). This is called selective 
law enforcement. 

FEMINIST 
PERSPECTIVE  

The feminist perspective examines the way that women are treated by 
society.  Many crimes against women such as rape or domestic violence are 
under reported and have a low conviction rate.   

 

Some sociologists believe that women are sometime treated more leniently 
by male police officers, juries and judges.  This is known as the chivalry 
thesis. 

 

When women commit certain crimes (e.g. crimes against children) the 
double deviance thesis suggests that they will receive a harsher punishment 
because they have broken gender norms as well as the law. 

HEIDENSOHN ON 
FEMALE 

CONFORMITY 

 The feminist Heidensohn uses control theory to explain why women have 
lower rates of recorded crimes than men.  She argues that women are 
controlled by men, leaving them with fewer opportunities to commit crime. 
For example, girls are controlled by their fathers and have to be home 
earlier than boys, women are often controlled by male managers or 
supervisors and many women do not go out at night because they are 
afraid of male violence. 
 
 
 
 
 
 
 
 
 

214



FACTORS AFFECTING CRIMINAL AND DEVIANT BEHAVIOUR 

SOCIAL CLASS 

 

Official crime statistics indicate that working class people are more likely to 
commit crime than other classes and they are over represented in prisons. 

GENDER 
 

Official crime statistics indicate that females are less likely to offend than 
males. 

ETHNICITY 

 

Crime statistics shows that members of some ethnic groups (e.g. Black 
African/Caribbean) are more likely to offend than others. 

AGE 
 

Crime statistics indicate that young people (15-19) are more likely to 
commit crime than older people. 

ALBERT COHEN 
ON STATUS 

FRUSTRATION & 
DELINQUENT 

SUBCULTURES 

 

Cohen argues that working class boys often underachieve in school due to 
the middle class norms and values and so suffer from status frustration.  
They therefore join a subculture (e.g. a gang) where they can achieve status 
in other ways.  In these subcultures they learn to be delinquent and commit 
crime. 

CARLEN ON 
WOMEN, CRIME 
AND POVERTY 

 

Carlen interviewed 39 women to investigate why women commit crime. She 
suggests that working class women often don’t commit crime because they 
have made a ‘class deal’ and a ‘gender deal’ with society. The class deal is 
that they will be able to buy goods if they work hard. The gender deal is that 
they should do domestic labour in return for love and financial support from 
a male partner.  Carlen argues that both of these deals are actually 
exploitative but give women the illusion of fairness.  However, if working 
class women believe that these deals have been broken they are more 
likely to commit crime. 

CRIME DATA 

OFFICIAL CRIME 
STATISTICS 

 

Crimes that are recorded by the police and courts.  Available on the internet 
but do not always provide an accurate picture of actual crimes committed as 
not all crimes are reported and recorded. 

VICTIM SURVEYS 

 

Victim surveys ask people about their experiences of crime (e.g. CSEW: 
Crime Survey for England and Wales).  These provide data about crimes that 
are not recorded by the police but do not cover all crimes (e.g. murder). 

SELF-REPORT 
STUDIES 

 

Self report studies ask people about the crimes they have committed (e.g. 
OCJS: Offending, Crime and Justice Survey).  These provide information on 
some crimes that are not recorded by the police (e.g. vandalism) but are 
unlikely to reveal much about more serious crimes as people are unlikely to 
self-report them. 

PATTERNS AND 
TRENDS 

 

The CSEW shows that UK crime has been falling steadily for the last 20 
years. However, there has been an increase in online crimes and there is a 
growth in serious violence, particularly in urban areas like London and 
Manchester. 

THE ‘DARK 
FIGURE’ OF 

CRIME  

The dark figure of crime includes all of the crimes that are not recorded. 
This could be for a number of reasons (e.g. fear of reprisal, crime committed 
by family member, the victim is not aware that the act was a crime). 

LABELLING 
THEORY  

Behaviour becomes deviant when people such as police officers define it 
as deviant. 

FEMINIST 
PERSPECTIVE  

Many crime statistics, particularly police recorded crimes, under represent 
crimes against women such as domestic violence. 

MARXIST 
PERSPECTIVE 

 

Many crime statistics, particularly police recorded crimes, under represent 
white collar crimes such as tax evasion. 
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SOCIAL STRATIFICATION KNOWLEDGE ORGANISER 

KEY TERMS 

SOCIAL 
STRATIFICATION  

The division of society into a hierarchy of unequal social groups 

SLAVERY 
 

A system of social stratification in which some people are owned by others 

SOCIAL MOBILITY 
 

Movement up or down the social hierarchy 

CLOSED SOCIETY 
 

A society in which no social mobility is possible 

OPEN SOCIETY  A society in which social mobility is possible 

MERITOCRACY 

 

A society in which success and status depend on individual talents and effort 

SOCIO-ECONOMIC 
CLASS 

 

Social class is the main form of stratification in the UK today. It consists of broad 
groups of people (classes) who share a similar social and economic situation such 
as occupation and wealth. 

COMMUNISM 

 

A society without any hierarchy where the means of production (factories and 
shops) are owned by everyone 

PERSPECTIVES ON SOCIAL STRATIFICATION AND SOCIO-ECONOMIC CLASS 

DAVIS AND MOORE: 
FUNCTIONALIST 
PERSECTIVE  

 The functionalists Davis and Moore argued that social stratification is functionally 
necessary in every human society because it helps role allocation. They argue that 
some roles in society are more functionally important than others (e.g. surgeons 
and lawyers). Social stratification means that the most talented and motivated 
people will be attracted to the more functionally important roles because they 
have greater rewards. 

FEMINIST 
PERSPECTIVE  

 

Social stratification enables patriarchy. Nurses, for example, are just as important 
as doctors but they get paid less because they are mostly women. 

MARXIST 
PERSPECTIVE 

 

Marx argued that there are two main classes in capitalist society; the 
bourgeoisie and the proletariat.  The bourgeoisie own the means of production 
(factories and shops) and exploit the proletariat. The proletariat don’t realise that 
they are being exploited because of false class consciousness, which leads them 
to believe that capitalist society is fair. Marx believed there will be a revolution 
where the proletariat seize the means of production and establish a classless 
society (communism). 

WEBER’S 
PERSPECTIVE 

 

Weber agreed with Marx that property ownership and wealth are important 
features of social class. However, he argued that non-economic factors such as 
social status and power are also important and help determine a person’s life 
chances. For example, an aristocrat may be poor but still have high social status 

LIFE CHANCES IN THE UK 

LEGISLATION 

 

There are several laws in this country that make it illegal to discriminate against 
people at work. For example the Equal Pay Act (1970) and the Equality Act 
(2010). 

SOCIAL CLASS 

 

Working class people are far less likely to get into high paid jobs and professions 
than middle class and upper class people. 

GENDER 

 

Men are on average paid 20% more than women (known as the gender pay gap), 
some jobs are still dominated by men and women still do most of the domestic 
work and childcare.  Some sociologists argue that women face a glass ceiling 
(invisible barrier to promotion) at work. 

RACE AND 
ETHNICITY 

 

Unemployment is higher amongst certain ethnic groups (i.e. Pakistani, 
Bangladeshi, Black Caribbean and Black African) than others and men from ethnic 
minority groups are more likely to be working in manual jobs.  Sociologists 
sometimes call this the ethnic penalty. 

SEXUALITY 

 

There is little data on how sexuality affects life chances but some research show 
how gay people choose not to go into certain professions because they perceive 
them as homophobic. 
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AGE 

 

Age discrimination is illegal in the UK but still occurs.  Young people and old 
people often find it difficult to get a job, particularly in some professions. 

DISABILITY 

 

Disabled people in the UK earn on average half as much as non-disabled people 
and disabled people are far more likely to be unemployed. 

RELIGION AND 
BELIEF 

 

People from certain religions (e.g. Muslims) are far more likely to be unemployed 
than people from other faiths.  This is particularly true for Muslim women who 
wear head scarfs and could be because of Islamophobia and stereotyping. 

INTERSECTIONALITY 

 

When factors that affect life chances combine. For example, black, working class 
women may experience more social disadvantages than a white, middle class 
man. 

THE IDEA OF THE AFFLUENT WORKER 
EMBOURGEOISEMENT 

 

The idea put forward by some sociologists that as working class families become 
more affluent, they adopt middle class norms and values such as consumerism 
and the privatised nuclear family (a nuclear family cut off from the extended 
family) 

DEVINE AND THE 
IDEA OF THE 
AFFLUENT WORKER  

Devine interviewed 62 working class men and women in Luton during the 1980s. 
She found little evidence to support the embourgeoisement thesis. Instead she 
found that working class families were still critical of capitalism and, although 
not as communal as in the past, still retained links with their extended family. 

POVERTY AS A SOCIAL ISSUE 

ABSOLUTE POVERTY 

 

When a household does not have sufficient income to buy the minimum needed 
for survival (food, shelter etc) 

RELATIVE POVERTY 
 

When a household’s income is significantly below the average for their society 

MATERIAL 
DEPRIVATION 

 

When a household is unable to afford the goods that most people in that society 
own 

THE CULTURE OF 
POVERTY 

 

This is the theory that poverty is the result of norms and values that are passed on 
from one generation to the next, resulting in a cycle of deprivation.  This theory 
suggests that poor families often don’t value things like education and saving 
money that could help them to escape from poverty. 

THE WAY IN WHICH 
GOVERNMENTS 
HAVE ATTEMPTED 
TO ALLEVIATE 
POVERTY 

 

Governments attempt to alleviate poverty through (1) Means tested welfare 
benefits (i.e. unemployment benefits, housing benefits etc) (2) Introduction of the 
national minimum wage (currently £8.21 per hour for workers aged over 25) (3) 
Reducing unemployment through programmes such as apprenticeships and (4) 
Providing free services such as education and healthcare 

THE IMPACT OF 
GLOBALISATION ON 
POVERTY IN THE UK  

Some sociologists suggest that globalisation has increased the inequality in the 
UK. For example, the global financial crisis of 2007-2008 led to a recession in the 
UK with increased unemployment. 

FUNCTIONALIST 
PERSPECTIVE ON 
POVERTY  

Poverty sometimes performs a positive function in society. For example, it means 
that there are people willing to do the difficult and dangerous jobs cheaply. 

FEMINIST 
PERSPECTIVE ON 
POVERTY  

Women (particularly lone parents) are at greater risk of living in poverty than 
men. 

MARXIST 
PERSPECTIVE ON 
POVERTY 

 

Poverty is an inevitable consequence of the unequal distribution of wealth in a 
capitalist society. Poverty helps the bourgeoisie because it makes it easier for 
them to exploit the proletariat. 

TOWNSEND ON 
RELATIVE 
DEPRIVATION 

 

Townsend developed a deprivation index to measure relative deprivation in the 
UK. This took the form of a questionnaire that asked questions such as how often 
a household ate fresh meat.   Using this he found that 22% of the UK population 
was living in poverty, a much higher figure than official statistics. 

MURRAY ON THE 
UNDERCLASS  

 

New Right sociologist Murray argues that the introduction of welfare benefits 
encourages lone parent families, unemployment and crime and therefore leads to 
the creation of a welfare dependent underclass.  Welfare benefits are meant to 
reduce poverty but, he argues, in fact they increase it. 
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POWER AND AUTHORITY 

AUTHORITY 

 

When someone has power over someone else, usually because of their position in 
society. For example, police officers have power over other UK citizens. 

COERCION 

 

When someone has power over someone else because of fear, threats or 
punishments. For example, a kidnapper has coercive power over their victim. 

TRADITIONAL 
AUTHORITY  

Traditional authority comes from tradition or custom, for example the authority 
of the queen in the UK. 

CHARISMATIC 
AUTHORITY 

 

Charismatic authority is when someone has authority because of the strength of 
their personality, for example the authority of certain celebrities or MLK in the 
USA. 

RATIONAL-LEGAL 
AUTHORITY 

 

Rational-legal authority is when someone holds authority because of the legal 
position they occupy, for example the authority of the Prime Minister. 

FORMAL SOURCES 
OF POWER 

 

Formal power comes from a position that someone holds in society, for example 
the manager of a company or the captain of a sports team. 

INFORMAL 
SOURCES OF 
POWER  

Informal power comes from other ways that someone can influence people, for 
example because of their charisma or because they have access to information or 
resources that other’s in the groups don’t. 

FUNCTIONALIST 
PERSPECTIVE  

 

It is important for some individuals and groups to have power over others so that 
society can function properly.  For example, it is important for the government to 
have the power to pass laws, for the police and the courts to have the power to 
arrest and imprison people, for teachers to have the power to set detentions.   

FEMINIST 
PERSPECTIVE  

 

Men have power over women in the home, the workplace and within politics.  
They often seek to maintain these unequal power relationships. 

MARXIST 
PERSPECTIVE  

 

The bourgeoisie have power over the proletariat because they own the means of 
production. They use this power to exploit the proletariat and maintain social 
inequality. 

WEBER ON POWER 
AND AUTHORITY  

 

Weber disagreed with Marx that the main source of power is economics and 
argued that charismatic, rational-legal and traditional sources of authority are 
equally important.  Weber also argued that, in a capitalist society, the middle 
classes will increase while the working class will shrink. 

WALBY ON 
PATRIACHY 

 

Walby identified six sources of patriarchal power and control (1) Paid work. 
There is a gender pay gap and a glass ceiling (2) House work.  Women do most of 
the house work (3) Culture.  There are different norms and values for men and 
women (4) Sexuality.  There are different expectations for men and women when 
it comes to sexual behaviour (5) Violence. Men often use physical violence to 
control women (6) The State.  Most politicians are men. 

 FACTORS AFFECTING POWER RELATIONSHIPS 

FACTORS 
AFFECTING POWER 
RELATIONSHIPS  

Factors that can affect power relationships include social class, gender, sexuality, 
ethnicity, disability, age and religion 

 

 

 

 

218



 

ART AND PHOTOGRAPHY 

 

 

Use the information that follows to test yourself on key words/phrases for each topic (using the 
look/cover/check technique), to research the work of artists and photographers and to develop 

your own responses to practitioners as we have been doing in class. 
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ire m
an

ip
u

lated
 to

 create 2
d

 o
r 3d

 
fo

rm
s

C
lay

A
 so

ft su
b

stan
ce u

sed
 fo

r scu
lp

tin
g, w

h
en

 fired
 can

 
b

e glazed
 to

 create
sh

in
y co

lo
u

rfu
l su

rface
s

B
atik

A
 fab

ric tech
n

iq
u

e u
sin

g h
o

t w
ax to

 resist co
lo

u
red

 
in

ks

Silk
p

ain
tin

g
Fab

ric in
ks p

ain
ted

 o
n

to
 silk,G

u
tta

can
 b

e u
sed

 as 
an

 o
u

tlin
er to

 p
reve

n
t co

lo
u

rs m
ixin

g

C
o

lo
u

r Th
eo

ry

P
rim

ary=

R
ED

, YELLO
W

, 

B
LU

E

C
o

m
p

lim
en

tary; 

C
o

lo
u

rs o
p

p
o

site o
n

 th
e 

co
lo

u
r w

h
e

el

Seco
n

d
ary=

P
rim

ary+P
rim

ary

H
arm

o
n

io
u

s; C
o

lo
u

rs 

n
e

xt to
 each

 o
th

e
r o

n
 th

e 

w
h

eel

Tertiary=

Seco
n

d
ary+P

rim
a

ry

M
o

n
o

ch
ro

m
atic; 

sh
ad

es, to
n

es &
 tin

ts 

o
f o

n
e co

lo
u

r

Sh
ad

es –
ad

d
 

b
lack

H
u

e –
th

e p
igm

en
t

Tin
t –

ad
d

 

w
h

ite

W
arm

; R
ED

, O
R

A
N

G
E 

YELLO
W

.

C
o

ld
; B

LU
E, G

R
EEN

, 

P
U

R
P

LE

2
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A
rt an

d
 D

e
sign

 K
n

o
w

le
d

ge
 O

rgan
ise

r
A

sse
ssm

e
n

t O
b

je
ctive

 3
:  R

eflective R
eco

rd
in

g –
R

eco
rd

 id
eas, 

o
b

servatio
n

s an
d

 in
sigh

ts relevan
t to

 in
ten

tio
n

s as w
o

rk p
ro

gresses

2

D
escrib

es w
ritin

g n
o

tes, u
sin

g 
im

ages an
d

 exp
lain

in
g yo

u
r 

th
o

u
ghts to

 sh
o

w
 th

e 
d

evelo
p

m
en

t o
f yo

u
r w

o
rk.

Ste
p

 1
-

D
e

scrib
e 

W
h

at is th
is an

 im
age o

f?  
W

h
at h

ave yo
u

 d
o

n
e h

ere?  
W

h
at w

as th
is stage o

f th
e 

p
ro

ject fo
r?

Ste
p

 2
-

Exp
la

in
 

H
o

w
 w

as th
is w

o
rk m

ad
e?

H
o

w
 d

id
 yo

u
 p

ro
d

u
ce 

p
articu

lar effects?  H
o

w
 d

id
 

yo
u

 d
ecid

e o
n

 th
e 

co
m

p
o

sitio
n

?

Ste
p

 3
-

R
e

flect 
W

h
y d

id
 yo

u
 u

se
 th

ese sp
ecific 

m
eth

o
d

s?  W
hy d

o
 p

articu
lar 

p
arts w

o
rk b

etter th
an

 o
th

ers?  
W

h
y m

igh
t yo

u
 d

o
 th

in
gs 

d
ifferen

tly n
ext tim

e?

A
n

n
o

tatio
n

3
1

M
eth

o
d

s o
f R

e
co

rd
in

g

O
b

servatio
n

al d
raw

in
g

D
raw

in
g fro

m
 lo

o
kin

g at im
ages o

r o
b

je
cts

First h
an

d
 o

b
servatio

n
D

raw
in

g d
irectly fro

m
 lo

o
kin

g at o
b

je
cts in

 fro
nt o

f 
yo

u

Seco
n

d
 h

an
d

 o
b

servatio
n

D
raw

in
g fro

m
 lo

o
kin

g at im
ages o

f o
b

jects

P
h

o
to

grap
h

s
U

sin
g

a cam
era o

r sm
artp

h
o

n
e to

 reco
rd

 im
ages w

ill 
class as first h

an
d

 o
b

servatio
n

Sketch
es

B
asic sketch

es an
d

 d
o

o
d

les can
 act as

a startin
g p

o
int 

fo
r d

evelo
p

m
en

t

Stage
s o

f D
raw

in
g

B
asic sh

ap
es

A
ccu

rate sh
ap

es
D

e
tail

Sh
ad

e

C
ro

ss h
atch

in
g

H
atch

in
g

C
o

n
to

u
r lin

es

Stip
p

lin
g

Scrib
b

le
P

attern

To
n

al sh
ad

e
P

ro
d

u
ce a ran

ge o
f to

n
es b

y varyin
g 

th
e p

ressu
re an

d
 layerin

g –
co

n
sid

er 
u

sin
g so

fter p
en

cils fo
r d

arker sh
ad

es

A
ltern

ative sh
ad

e tech
n

iq
u

es
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A
rt an

d
 D

e
sign

 K
n

o
w

le
d

ge
 O

rgan
ise

r
A

sse
ssm

e
n

t O
b

je
ctive

 4
:  Perso

n
al P

resen
tatio

n
:  P

resen
t a p

erso
n

al an
d

 

m
ean

in
gfu

l resp
o

n
se th

at realises in
ten

tio
n

s an
d

 d
em

o
n

strates u
n

d
erstan

d
in

g o
f 

visu
al lan

gu
age.

1
Fo

rm
al Ele

m
e

n
ts o

f A
rt

C
o

m
p

o
sitio

n
 Layo

u
ts

R
u

le o
f th

ird
s –

P
lace fo

cal o
b

jects 
at 1/3 o

r 2
/3

 o
f th

e
 im

age 
h

o
rizo

n
tally o

r vertically.  N
o

t in
 

th
e

 m
id

d
le

B
alan

ce e
lem

en
ts.  If th

ere 
is an

 em
p

h
asis o

n
 o

n
e sid

e 
b

alan
ce it o

u
t w

ith
 sm

aller 
o

b
jects o

n
 th

e o
th

e
r

Sim
p

lify an
d

 fill. En
large o

r 
cro

p
 th

e im
age to

 fill th
e sp

ace

U
se

 lin
es.  Lin

es w
ill d

raw
 th

e 
view

er in
, th

ey d
o

n
’t h

ave to
 b

e 
straigh

t, co
n

sid
er S o

r C

2

A
 R

o
u

gh
A

 V
isu

al/
M

aq
u

ette
Fin

al P
ie

ce

A
 b

asic ske
tch

o
f 

a fin
al id

ea
A

 sm
all im

age o
r 

m
o

d
el created

 in
 

selected
 

m
aterials

A
n

 im
age o

r 
scu

lp
tu

re
p

u
llin

g 
all p

rep
arato

ry 
w

o
rk to

geth
er

3
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A
rtists tech

n
iq

u
es to

 in
sp

ire
yo

u
r p

o
rtfo

lio
 fu

rth
er.

A
lfred

 B
ash

a
W

H
ER

E: B
o

rn
 in

 Italy in
.

W
H

EN
: 1

9
8

9
-

p
resen

t d
ay.

W
H

A
T:A

 grap
h

ic d
esign

er/A
rtist w

h
o

 m
ad

e
d

raw
in

gs in
sp

ired
 b

y n
atu

re.

H
O

W
: H

e w
o

u
ld

 u
se fin

e b
lack in

ked
 p

en
 w

ith
 atten

tio
n

 to
 d

etail.

IN
SP

IR
ED

 B
Y: N

atu
re p

articu
larly th

e an
im

al w
o

rld
. H

e w
as also

 
in

flu
en

ced
 b

y su
rrealist art an

d
 w

o
u

ld
 m

erge an
im

als w
ith

 th
e n

atu
ral 

w
o

rld
.

SA
LV

A
D

O
R

 D
A

LI
W

H
ER

E: b
o

rn
 SP

A
IN

W
H

EN
: 1

9
0

4
-1

9
8

9

W
H

A
T:

Su
rre

alist artist.

H
O

W
: P

ain
tin

g (o
il o

n
 can

vas), d
raw

in
g, p

h
o

to
grap

h
e

r, scu
lp

to
r

IN
SP

IR
ED

 B
Y

; H
is p

ain
tin

g style
 w

as in
flu

e
n

ce
d

 b
y th

e
 

R
e

n
aissan

ce
 m

aste
rs su

ch
 as R

ap
h

ae
l an

d
 M

ich
e

lan
ge

lo

R
O

Y
 LIC

H
TEN

STEIN
W

H
ER

E: A
m

e
rica

W
H

EN
: 1

9
2

3
-1

9
9

7

W
H

A
T: P

o
p

 artist

H
O

W
: M

ad
e

 p
rin

ts, p
ain

tin
gs an

d
 scu

lp
tu

re
s

IN
SP

IR
ED

 B
Y

 co
m

ic strip
s, Lich

te
n

ste
in

 p
ro

d
u

ce
d

 p
re

cise

co
m

p
o

sitio
n

s th
at o

fte
n

 h
ad

 2
 m

e
an

in
gs. H

is w
o

rk w
as

in
flu

e
n

ce
d

 b
y p

o
p

u
lar ad

ve
rtisin

g an
d

 th
e

 co
m

ic b
o

o
k style

.

JO
N

E B
EN

G
O

A
W

H
ER

E: B
o

rn
 in

 Sp
ain

W
H

EN
: 1

9
9

6
-p

re
se

n
t

W
H

A
T:

R
e

alistic an
d

 e
xp

re
ssive

 e
ye

 p
o

rtraits d
e

p
ictin

g d
iffe

re
n

t e
m

o
tio

n
s

H
O

W
: W

ate
rco

lo
u

r p
ain

tin
gs

IN
SP

IR
ED

 B
Y

; It is said
 th

at “th
e

 e
ye

s are
 th

e
 w

in
d

o
w

s to
 th

e
 so

u
l” 

an
d

 sh
e

m
an

age
s to

 e
xp

re
ss it in

 h
e

r re
alistic e

ye
 p

ain
tin

gs. 

B
EN

 H
EIN

ES
W

H
ER

E: B
o

rn
 in

 B
elgian

W
H

EN
: 1

9
8

3
-P

resen
t d

ay

W
H

A
T: H

e is an
 acco

m
p

lish
ed

 illu
strato

r
an

d
 p

h
o

to
grap

h
er. H

is n
am

e b
ecam

e
fam

o
u

s in
 2

0
1

0
 w

ith
 th

e in
ven

tio
n

 o
f a 

n
ew

 art fo
rm

 titled
 "P

en
cil V

s C
am

era".

IN
SP

IR
ED

 B
Y: H

e
is an

 en
th

u
siastic traveler, h

e is in
sp

ired
 b

y n
atu

re, 
an

im
als, arch

itectu
re, frien

d
sh

ip
. H

e lo
ves d

isco
verin

g n
ew

 cities an
d

 
cu

ltu
res.

A
n

d
res P

reis
W

H
ER

E: B
o

rn
 in

 G
erm

an
y

W
H

EN
: 1

9
8

8
-

p
resen

t d
ay

W
H

A
T: A

 grap
h

ic d
esign

er/illu
strato

r w
h

o
p

refers trad
itio

n
 d

raw
in

g tech
n

iq
u

es.to
d

etail an
d

 d
igital art.

IN
SP

IR
ED

 B
Y: H

e w
as in

sp
ired

 b
y ad

vertisin
g esp

ecially 
p

o
sters fo

r h
is co

m
p

o
sitio

n
s.

M
ark Po

w
ell 

W
H

EN
; C

o
n

tem
p

o
rary artist 

W
H

ER
E; A

m
erican

 b
o

rn
 b

u
t Lo

n
d

o
n

 b
ased

W
H

A
T; R

eu
ses o

ld
 en

velo
p

es, m
ap

s &
 b

o
o

ks as can
vases to

 p
ro

d
u

ce

in
cred

ib
le d

raw
in

gs. H
is sketch

es are m
ad

e u
sin

g o
n

ly a B
iro

 p
en

,

an
d

 th
ey o

ften
 in

co
rp

o
rate o

rigin
al stam

p
s an

d
 p

o
stage m

arks. .

IN
SP

IR
ED

 B
Y

; Jean
 M

ich
ael B

asq
u

ait an
d

 C
h

u
ck C

lo
se
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P
h

o
to

grap
hy Kn

o
w

ledge O
rgan

iser A
u

tu
m

n
 Term

Fram
in

g an
d

 C
o

m
p

o
sitio

n
: 

1
.

fram
in

g
is th

e p
resen

tatio
n

 o
f visu

al elem
en

ts in
 an

 im
age

, esp
ecially th

e 
p

lacem
en

t o
f th

e
su

b
je

ct
in

 relatio
n

 to
 o

th
e

r o
b

jects.Fram
in

g
can

 m
ake an

 
im

age m
o

re aesth
etically p

leasin
g an

d
 keep

 th
e view

er's fo
cu

s o
n

 th
e fram

ed
 

o
b

ject(s). 
2

.
co

m
p

o
sitio

n
is th

e p
lacem

en
t o

r arran
gem

en
t o

f visu
al elem

en
ts o

r 
'in

gred
ien

ts' in
 a w

o
rk o

f art, as d
istin

ct fro
m

 th
e su

b
ject. It can

 also
 b

e
 

th
o

u
gh

t o
f as th

e
 o

rgan
izatio

n
 o

f th
e elem

en
ts o

f art acco
rd

in
g to

 th
e 

p
rin

cip
les o

f art.

7
. Exp

o
su

re an
d

 8
.  Exp

o
su

re
 Trian

gle
A

 p
h

o
to

grap
h

's exp
o

su
re d

eterm
in

es h
o

w
 ligh

t o
r d

ark an
 im

age
 w

ill ap
p

e
ar w

h
e

n
 it's b

e
en

 cap
tu

red
 b

y 
yo

u
r cam

era. 
O

ver exp
o

su
re = to

o
 ligh

t.
U

n
d

e
r exp

o
su

re = to
o

 d
ark.

Exp
o

su
re can

 b
e m

an
ip

u
lated

 u
sin

g 3
 elem

en
ts. 

A
p

e
rtu

re, ISO
, sh

u
tter sp

eed
. 

Th
is is kn

o
w

n
 as th

e Exp
o

su
re Trian

gle
.

3. R
u

le o
f Th

ird
s

Th
e

ru
le o

f th
ird

s
is ap

p
lied

 b
y align

in
g a su

b
ject w

ith
 th

e 
gu

id
e lin

es an
d

 th
e

ir in
tersectio

n
 p

o
in

ts, p
lacin

g th
e h

o
rizo

n
 

o
n

 th
e

 to
p

 o
r b

o
tto

m
 lin

e
, o

r allo
w

in
g lin

ear featu
res in

 th
e 

im
age

 to
 flo

w
 fro

m
 sectio

n
 to

 sectio
n

.

9. A
p

ertu
re

Th
e

 size o
f th

e
 h

o
le in

 th
e len

s. 
Th

is is m
easu

red
 as an

 f/sto
p

. 
Sm

allap
ertu

re = less ligh
t = b

ig 
f/sto

p
.

Large
 ap

ertu
re

=m
o

re ligh
t= 

sm
all f/sto

p
.

4
. D

iago
n

al
Lead

in
g Th

e Eye. Th
e p

rim
ary u

se fo
r

d
iago

n
al lin

es
is to

 lead
 

th
e

 eye to
 a certain

 p
o

in
t in

 th
e

p
h

o
to

an
d

 th
ey are extrem

ely 
effective at d

o
in

g th
is. W

h
e

n
 yo

u
 in

tersect a
d

iago
n

al lin
e

, o
r 

p
o

in
t it in

 th
e

 d
irectio

n
 o

f a p
articu

lar o
b

ject, th
e ten

sio
n

 
created

 d
raw

s th
e

 eye to
w

ard
s th

is p
o

in
t.

1
0. Sh

u
tter Sp

e
ed

Th
e

 tim
e taken

 fo
r th

e
sh

u
tter to

 
clo

se.
Fast = less ligh

t = free
zes m

o
tio

n
.

Slo
w

 = m
o

re ligh
t = m

o
tio

n
 b

lu
r

5
. C

en
tred

Sym
m

etry
m

e
an

s cen
tre

d
. N

eatly
ce

n
tre

d
 co

m
p

o
sitio

n
is th

e 
b

est w
ay to

 em
p

h
asise vario

u
s kin

d
s o

f sym
m

etry, b
o

th
 

h
o

rizo
n

tal o
r vertical.

1
1. ISO

ISO
 is th

e sen
sitivity o

f th
e 

im
age

 sen
so

r
to

 ligh
t.Lo

w
 ISO

=
th

e
 less sen

sitive yo
u

r
cam

e
ra

is 
to

 ligh
t an

d
 th

e fin
er th

e grain
 

(red
u

ced
 n

o
ise). H

igh
er

ISO
are 

u
sed

 in
 d

arker situ
atio

n
s to

 ge
t 

faster sh
u

tter sp
eed

s.

1
2. Fro

n
t Ligh

tin
g

th
e

 least d
ram

atic, fro
n

t 
ligh

tin
g illu

m
in

ates th
e

 

su
b

ject

1
3. B

ack Ligh
tin

g

th
e

 su
n

 o
r o

th
e

r ligh
t so

u
rce 

em
an

ates fro
m

 b
e

h
in

d
 th

e
su

b
ject. 

C
reates silh

o
u

ettes.

14. Sid
e ligh

tin
g

p
erfect fo

r 
em

p
h

asizin
g

textu
re,

d
efin

in
g d

ep
th

, an
d

 
b

rin
gin

g o
u

t p
attern

s. 45
 

an
gle is go

o
d

 fo
r p

o
rtraits.

15. D
ep

th
 o

f Field
Sh

allo
w

= p
art o

f
Th

e fram
e is in

Fo
cu

s.
D

e
ep

= A
ll th

e
 fram

e
Is in

 fo
cu

s.

6
. G

o
ld

en
 R

atio
Th

e
 ru

le o
f th

ird
s is an

 sim
p

le versio
n

 o
f a m

o
re ad

van
ced

 
m

ath
em

atical eq
u

atio
n

 kn
o

w
n

 as th
e go

ld
en

 ratio
(also

 
kn

o
w

n
 as th

e Fib
o

n
acci Seq

u
e

n
ce). Th

e go
ld

en
 ratio

is fo
u

n
d

 
in

 n
atu

re. 1
,1,2,3,5,8,13,2

1,34. Th
e

 2
 p

ro
ceed

in
g n

u
m

b
ers in

 
th

e
 seq

u
e

n
ce are ad

d
e

d
 to

ge
th

er to
 ge

t th
e

 n
ext. Th

ey jo
in

 in
 

an
 an

ti clo
ckw

ise h
e

lix.
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P
h

o
to

grap
hy Kn

o
w

ledge O
rgan

iser Sp
ringTerm

G
en

re
D

o
cu

m
en

tary p
h

o
to

grap
h

y
u

su
ally refers to

 a p
o

p
u

lar fo
rm

 o
fp

h
o

to
grap

h
y

u
sed

 to
 ch

ro
n

icle even
ts o

r en
viro

n
m

en
ts 

b
o
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t an
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ts as w
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d
d
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C
o
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o
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h
n

 D
e
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Ste
p

h
an

ie
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u
rry

P
h

o
to

-jo
u

rn
alism

in
 w

h
ich

 w
ritten

 co
p

y is su
b

o
rd

in
ate to

 p
icto

rial u
su

ally p
h

o
to

grap
h

ic p
resen

tatio
n

 o
f n

ew
s 

sto
ries o

r in
 w

h
ich

 a h
igh

 p
ro

p
o

rtio
n

 o
f p

icto
rial p

resen
tatio

n
 is u

sed
; b

ro
ad

ly : 
n

ew
s

p
h

o
to

grap
h

y.

D
o

ro
th

e
a Lan

ge
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n

 M
ark

D
ayan

ita
Sin

gh
            A

le
c So

th
D
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e
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u
s

P
e

te
r H

u
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B
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 D
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so

n
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o
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v
D

o
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u
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C

h
ris Ste

e
le

 P
e
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Stu
d

io
 p

h
o

to
grap

h
y

A
p

h
o

to
grap

h
ic stu

d
io
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 kn

o
w

n
 as ap

h
o

to
grap

h
y

stu
d

io
o

r
p

h
o

to
 stu

d
io

) is a w
o

rksp
ace to
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evelo
p

, p
rin

t an
d

 d
u

p
licatep

h
o

to
grap

h
s. ... Th

e
stu

d
io

m
ay h

ave a d
arkro

o
m
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rage 

sp
ace, a

stu
d

io
p

ro
p

er w
h

ere
p

h
o

to
grap

h
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o
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 an
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r o
th
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o
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 D
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 p

h
o
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grap

h
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o

o
tin

g is th
e sh

o
o

tin
g o
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 o
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n

 p
ro

d
u

ctio
n
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o
rld
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g rath

er th
an
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so

u
n

d
 stage o

r b
acklo
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n

d
 u

n
it

p
h

o
to

grap
h

is n
o
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erally co
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ered
 a

lo
catio

n
sh

o
o
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B

efo
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in
g, th

e lo
catio

n
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rveyed

 in
 p
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-p

ro
d

u
ctio
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, a p

ro
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o
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 D
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b
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p
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h
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m

etim
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o

n
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b
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,
e

xp
e
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e

n
tal, co

n
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tu
al o

r 
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n
crete

p
h

o
to

grap
h

y, is a
m

e
an

s
o

f d
ep

ictin
g a visu

al im
age th

at d
o

es n
o

t h
ave an

 im
m

ed
iate 
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ciatio

n
 w

ith
 th

e o
b

ject w
o

rld
 an

d
 th

at h
as b

een
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 th
ro

u
gh

 th
e u

se o
f p

h
o

to
grap

h
ic 

eq
u

ip
m

en
t, p

ro
cesses o

r m
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d
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r
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o

n
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n
n
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G
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e
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B

rn
o

 d
e
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u
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n
is an

 artistic gen
re o

f th
ree-d

im
en

sio
n

al w
o

rks th
at o

ften
 are site

-sp
ecific an

d
 d

esign
ed

 to
 

tran
sfo

rm
 th

e p
ercep

tio
n

 o
f a sp

ace.
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u
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w
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e

r
M
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e

 Sym
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A
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K
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d
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P
h

o
to

grap
hy Kn

o
w

ledge O
rgan

iser Su
m

m
er Term

C
am

era
 Tech

n
iq

u
e

s
1. B

o
keh

B
o

keh
is th

e o
rb

s created
 w

h
en

 ligh
ts 

are o
u

t o
f fo

cu
s in

 an
 im

age. It’s a n
eat 

effect to
 h

ave in
 th

e b
ackgro

u
n

d
 o

f a 
p

h
o

to
, created

 th
ro

u
gh

 w
id

e ap
ertu

res.

2. B
u

rst M
o

d
e

Yo
u

 can
 take p

h
o

to
s o

n
e at a tim

e. O
r, 

yo
u

 can
tu

rn
 th

e b
u

rst m
o

d
e o

n
an

d
 

th
e cam

era w
ill co

n
tin

u
e sn

ap
p

in
g 

p
h

o
to

s as lo
n

g as yo
u

 h
o

ld
 th

e b
u

tto
n

 
d

o
w

n
, o

r u
n

til th
e b

u
ffer is fu

ll (w
h

ich
 

is a fan
cy w

ay o
f sayin

g th
e cam

era 
can

’t p
ro

cess an
y m

o
re). B

u
rst sp

eed
s 

d
iffer b

ased
 o

n
 w

h
at cam

era yo
u

 o
w

n
, 

so
m

e are faster th
an

 o
th

ers. Ju
st h

o
w

 
fast is w

ritten
 in

 “fp
s” o

r fram
es 

(p
ictu

res) p
er seco

n
d

.

3. Flash
 Syn

c
Yo

u
 p

ro
b

ab
ly kn

o
w

 th
at th

e flash
 is a b

u
rst o

f 
ligh

t—
flash

 syn
c d

eterm
in

es w
h

en
 th

e flash
 

fires. N
o

rm
ally, th

e flash
 fires at th

e 
b

egin
n

in
g o

f th
e p

h
o

to
, b

u
t ch

an
gin

g th
e 

flash
 syn

c m
o

d
e ad

ju
sts w

h
en

 th
at h

ap
p

en
s. 

Th
e rear cu

rtain
 flash

 syn
c m

o
d

e, fo
r 

exam
p

le, fires th
e flash

 at th
e en

d
 o

f th
e 

p
h

o
to

 in
stead

 o
f th

e b
egin

n
in

g.

4. H
isto

gram
In

 p
h

o
to

grap
h

y, a
h

isto
gram

is a 
ch

art th
at d

ep
icts h

o
w

 m
an

y ligh
t 

an
d

 d
ark p

ixels are in
 an

 im
age. If 

th
e ch

art p
eaks to

w
ard

s th
e left, th

e 
im

age h
as a lo

t o
f d

ark h
u

es. If th
e 

ch
art p

eaks to
 th

e righ
t, th

e im
age 

h
as a lo

t o
f ligh

t h
u

es. If th
o

se p
eaks 

are cu
t o

ff at th
e ed

ges, th
e im

age is 
u

n
d

erexp
o

sed
 (o

n
 th

e left ed
ge) o

r 
o

verexp
o

sed
 (o

n
 th

e righ
t ed

ge).

5. N
o

ise
N

o
ise is sim

p
ly little flecks in

 an
 im

age, also
 

so
m

etim
es called

 grain
. Im

ages taken
 at 

h
igh

 ISO
s h

ave a lo
t o

f n
o

ise, so
 it’s b

est to
 

u
se th

e lo
w

est ISO
 yo

u
 can

 fo
r th

e am
o

u
n

t 
o

f ligh
t in

 th
e scen

e.

6. R
A

W
R

A
W

 is a file typ
e th

at gives th
e 

p
h

o
to

grap
h

er m
o

re co
n

tro
l o

ver p
h

o
to

 
ed

itin
g. R

A
W

 is co
n

sid
ered

 a d
igital 

n
egative, w

h
ere th

e d
efau

lt JP
EG

 file 
typ

e h
as alread

y b
een

 p
ro

cessed
 a b

it. 
R

A
W

 req
u

ires sp
ecial so

ftw
are to

 o
p

en
, 

h
o

w
ever, w

h
ile JP

EG
 is m

o
re u

n
iversal.

7. Tim
e

 Lap
se

A
 tim

e lap
se is a vid

eo
 created

 fro
m

 
stitch

in
g several p

h
o

to
s to

geth
er taken

 
o

f th
e sam

e th
in

g at d
ifferen

t tim
es. 

D
o

n
’t co

n
fu

se a tim
e lap

se w
ith

 a lo
n

g 
exp

o
su

re, w
h

ich
 is a sin

gle im
age w

ith
 

a lo
n

g sh
u

tter sp
eed

.

8. W
h

ite
 B

alan
ce

Yo
u

r eyes au
to

m
atically ad

ju
st to

 d
ifferen

t 
ligh

t so
u

rces, b
u

t a cam
era can

’t d
o

 th
at—

th
at’s w

h
y so

m
etim

es yo
u

 take an
 im

age an
d

 
it lo

o
ks very b

lu
e o

r very yello
w

. U
sin

g th
e 

righ
t w

h
ite b

alan
ce settin

g w
ill m

ake w
h

at’s 
w

h
ite in

 real life actu
ally ap

p
ear w

h
ite in

 th
e 

p
h

o
to

. Th
ere’s an

 au
to

 w
h

ite b
alan

ce settin
g, 

b
u

t like an
y au

to
m

atic settin
g it’s n

o
t alw

ays 
accu

rate. Yo
u

 can
 u

se a p
reset b

ased
 o

n
 

w
h

at ligh
t yo

u
 are sh

o
o

tin
g in

 like su
n

 o
r 

tu
n

gsten
 ligh

t b
u

lb
s, o

r yo
u

 can
 take a 

p
ictu

re o
f a w

h
ite o

b
ject an

d
 m

an
u

ally set 
th

e w
h

ite b
alan

ce.

9. P
h

o
to

sh
o

p
 Ele

m
e

n
ts 14

10
. Ed

itin
g Sites

h
ttp

s://w
w

w
.fo

to
r.co

m
/ap

p
.h

tm
l#/ed

ito
r

h
ttp

://p
h

o
to

gram
io

.co
m

/

h
ttp

s://w
w

w
.b

efu
n

ky.co
m

/

h
ttp

s://w
w

w
.p

icm
o

n
key.co

m
/p

h
o

to
-ed

ito
r

h
ttp

s://p
h

o
to

ed
ito

r.p
o

larr.co
/

h
ttp

s://ip
iccy.co

m
/

h
ttp

s://w
w

w
.d

afo
n

t.co
m

/
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SPORT 

 

 

Use the information that follows to either test yourself on key words/phrases for each topic (using 
the look/cover/check technique) or create a mind map for each topic that contains key facts and 
images.  Once you have created a mind-map you should put it away and try to recreate it from 

memory, then look at your original mind-map and add what you have missed. 
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p
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o
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p
o
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n
  

 

U
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L
e
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o
m

p
o
n
e
n
ts o
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itn

e
ss 

P
h
ysical F
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e
ss 

A
e
ro

b
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n
d
u
ran

ce
 

T
h
e
 ab

ility o
f th

e
 card

io
re

sp
irato

ry 

syste
m

 to
 w

o
rk

 e
fficie

n
tly, su

p
p
lyin

g 

n
u
trie

n
ts to

 th
e
 w

o
rk

in
g m

u
scle

s.  

T
h
is is n

e
e
d
e
d
 fo

r lo
n
g d

istan
ce

 e
ve

n
ts.  

W
h
at is th

e
 card

io
re

sp
irato

ry syste
m

? 


U

p
tak

e
s o

x
yge

n
 fro

m
 air 

b
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ath
e
d
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T

ran
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o
rts o

x
yge

n
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u
n
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b
o
d
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 w
o
rk
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g m

u
scle
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R

e
m

o
ve

s w
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 p
ro

d
u
cts su

ch
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o
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 d

io
x
id

e
 

M
u
scu

lar E
n
d
u
ran

ce
 

T
h
e
 ab

ility o
f m

u
scle

s to
 w

o
rk

 

re
p
e
ate

d
ly again

st a ligh
t to

 

m
o
d
e
rate

 lo
ad

 w
ith

o
u
t ge

ttin
g 

tire
d
. 

 

F
le

x
ib

ility 

T
h
e
 ab

ility to
 m

o
ve

 a jo
in

t 

flu
id

ly th
ro

u
gh

 a co
m

p
le

te
 

ran
ge

 o
f m

o
ve

m
e
n
t. 

So
m

e
 sp

o
rts re

q
u
ire

 all 

ro
u
n
d
 fle

x
ib

ility w
h
e
re

as 

so
m

e
 sp

o
rts re

q
u
ire

  

fle
x
ib

ility at sp
e
cific jo

in
ts. 

M
u
scu

lar Stre
n
gth

 

T
h
e
 m

ax
im

u
m

 fo
rce

 th
at can

 b
e
 

ge
n
e
rate

d
 b

y a m
u
scle

 o
r gro

u
p
 o

f 

m
u
scle

s. W
e
igh

ts w
ill b

e
 h

e
avy an

d
 

th
e
re

fo
re

 re
p
e
titio

n
s are

 lo
w

. 

Sp
e
e
d
 

A
c
c
e
le

ra
tiv

e
 sp

e
e
d

: T
h
is is th

e
 sp

e
e
d
 ge

n
e
rate

d
 in

 o
rd

e
r fo

r a p
e
rfo

rm
e
r to

 

b
e
 at th

e
ir to

p
 sp

e
e
d
. E

g- lon
g ju

m
p
 ru

n u
p
 

P
u

re
 sp

e
e
d

: T
h
is is n

e
e
d
e
d
 fo

r e
ve

n
ts th

at are
 w

o
n
 b

y ach
ie

vin
g th

e
 q

u
ick

e
st 

tim
e
. E

g- 1
0
0
m

 sp
rin

t 

Sp
e
e
d
 e

n
d
u
ran

ce
: T

h
is is an

 ath
le

te
’s ab

ility to
 su

stain
 sp

e
e
d
 o

ve
r a lo

n
g p

e
rio

d
 

o
f tim

e
 w

ith
 sh

o
rt re

co
ve

ry p
e
rio

d
s. E

g- a
 footb

a
ller 

 

B
o

d
y C

o
m

p
o
sitio

n
 

T
h
is is th

e
 co

m
b
in

atio
n
 o

f m
u
scle

, 

fat an
d
 b

o
n
e
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e
late
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e
ss 

A
gility 

T
h
e
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d
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n
 q

u
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E
g- ru

gby p
la
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h
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n
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r 

a b
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p
p
o
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E

- m
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w
h
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n
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a
n
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n
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D
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N
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L
A

N
C

E
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m
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tain
in

g a b
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ce
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h
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 m
o
tio

n
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E
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h
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C
o
o
rd
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T
h
e
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ility to
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se
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o
d
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e
r accu
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ly.  

T
h
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e
e
d
e
d
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 m
o
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o
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H
A

N
D
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Y

E
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o
rd
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atio
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F
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O
T
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Y

E
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o
rd
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A

N
D
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A

N
D
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o
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P
o
w

e
r 

T
h
e
 ab

ility to
 u

se
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n
gth
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e
e
d
. 

T
h
e
re

fo
re

 th
e
 faste

r o
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n
ge
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m
o
tio

n
, th

e
 m

o
re

 p
o
w

e
rfu

l it w
ill b

e
. 
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e
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n
 tim

e
 

T
h
e
 tim

e
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e
n
 fo

r a p
e
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rm
e
r to

 re
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o
n
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 a stim

u
lu

s. E
g- sp
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o
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o
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o
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o
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u
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MUSIC 

 

 

Use the information that follows to either test yourself on key words/phrases for each topic (using 
the look/cover/check technique) or create a mind map for each topic that contains key facts and 
images.  Once you have created a mind-map you should put it away and try to recreate it from 

memory, then look at your original mind-map and add what you have missed. 
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RELIGION, ETHICS AND PHILOSOPHY 

 

Use the knowledge organiser on the next page to test yourself about key Christian beliefs 

(using the look/cover/check method).  Then, create a mind map using what you can 

remember. Look back at the knowledge organiser and add anything you have forgotten to 

your mind map. 
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KNOWLEDGE ORGANISER: CHRISTIAN BELIEFS 
 

The nature 
of God 

Omnipotent – All powerful. Can do anything. 

Loving – God loves us like a father. 

Just – God is the ultimate judge because he knows everything and is loving 

Problem of 
evil  

If God is loving He must want to stop evil and suffering. If God is omnipotent then He is able to stop 
evil and suffering.  However, evil and suffering still exist. 

The Trinity Most Christians believe that there are three persons in one God; Father, Son and Holy Spirit.  Each 
of these is wholly God but they are not the same. Some Christians do not believe this. 

Different 
Christian 
beliefs 
about 
creation  

All Christians believe that God is the creator of the universe and that the universe he created was 
good. 

Fundamentalist Christians believe that the world was created by God in six days, literally as 
described in the book of Genesis because it is written in the Bible “All scripture is God breathed.” 

Liberal Christians believe that the Genesis account is not literally true. They believe it is an allegory 
with a message that God is the creator and Lord of the universe.  

Role of the 
Word  

During creation the Word “was with God and was God” and creation was done through the Word. 
Christians believe this shows the role of Jesus in creation. 

Role of the 
Spirit  

Before creation, the Spirit of God “hovered over the waters.” This refers to the role of the Holy 
Spirit in creation. 

Christian 
beliefs 
about the 
afterlife 

Judgement – All Christians believe that after death they will be judged by God. 

Particular Judgement – Some Christians believe that they will be judged immediately after they die 
because Jesus said to the thief “today you will be with me in paradise.” 

General Judgement – Some Christians believe that they will not be judged until they are resurrected 
at the end of the world and judged by Jesus, as described in the Parable of the Sheep and Goats. 

Resurrection – Most Christians believe that they will be resurrected on Judgement Day 

Heaven – Heaven is a place where God is and where the saved will be happy for ever 

Hell – Hell is a place of eternal suffering. Some Christians don’t believe that a loving God would 
condemn people to hell for eternity. 

Purgatory – A place where, according to Roman Catholics, the soul is purified before it goes to 
heaven. 

The 
incarnation  

Incarnation means ‘God made flesh.’ Most Christians believe that God became human in the form 
of Jesus. The term ‘Son of God’ is used to express this relationship.  

The death, 
resurrection 
and 
ascension 
of Jesus 

Crucifixion – Jesus was scourged and crucified. As he died, he asked God to forgive his murderers. 

Resurrection – Christians believe that three days after he died, Jesus rose from the dead and was 
seen by various followers and disciples. 

Ascension – Christians believe that fourty days after the resurrection, Jesus rose into heaven to be 
with God until judgement day. 

Sin Sin means to break God’s laws.  According to the Bible “all have sinned and fallen short” and “the 
wages of sin are death.” 

The original sin was Eve eating the forbidden fruit, which caused Adam and Eve to be banished from 
the Garden of Eden and into a world of suffering. This event is known as The Fall. 

The role of 
Christ in 
salvation  

Christians believe that Christ’s sacrifice was an act of atonement that paid the penalty for our sins 
and meant that all can be saved. 

Salvation Salvation means to be saved from the consequences of sin. There are three main beliefs about how 
this comes about, grace, law and spirit 

Grace – this is the belief that salvation is a gift from God that is unearned and undeserved 

Law – this is the belief that salvation is earned by using our free will to choose to follow the laws of 
God as described in the parable of the sheep and the goats. 

Spirit – Christians believe that after Christ’s ascension, God remains on earth in the form of the Holy 
Spirit which pays an important role in salvation. It motivates people to become Christian and helps 
them to understand the faith. 
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