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WEEK 2

1. tertiary

2. composition
3. monotheism

4. patriarchal

5. flammable

6. precipitation
7. hypothesis
8. exodus

9. protagonist

10. integer

WEEK 4
1. empathy
2. century
3. hoax

4. harmony

S. covenant

6. regression

7. accent
8. mixtures
9.dialogue

10. source

A job type which involves providing a service.

The way elements of artwork are arranged or combined.

Belief in one God.

Ruled or controlled by men.

Sets on fire easily.

Any form of water falling from the sky.

A prediction about what you think will happen in an investigation.
A journey.

Main character in a narrative.

A whole number (not a fraction)

WEEK 3

1. identity

2. pathogens

3. chronology

4. misinformation
5. melody

6. segregation

7. progression
8. faith
9. Monarchy

10. molecule

CYCLE 1 SPELLINGS

Ability to understand and feel others’ emotions.
Time span of 100 years

A trick in which someone tells people a lie.
Chords that support the melody

A serious promise.

Getting worse.

The way of pronouncing words associated with an area or place.
Two or more substances mixed together but not chemically joined.

The spoken script on stage.

Evidence made at the time of an historical event.

WEEK 5

1. activist
2. decade
3. domain

4. conductor

5. stewardship

6. faith

7. prejudice
8. corrosive

9. culture

10. ensemble

Characteristics determining who or what something is.
Bacteria such as food poisoning bacteria.

Historical events in the correct order.

A deliberate lie to mislead somebody.

The main ‘tune’ of the song that you could sing to

Separating people based on race, class and social factors.

Getting better.
Having trust in someone.

Country where the Head of State is King or Queen.

A group of atoms chemically joined together.

Someone who is active in political and social causes.
Time span of 10 years.

A website name.

Leads the orchestra and any other large ensemble.
To look after the world and each other.

Having trust in someone.

A preconceived opinion not based on reason or experience.
Destroys living tissue such as skin and eyes

Ideas, customs and social behaviour of a group of people.

A musical group e.g. orchestra, brass band, choir.



WEEK 6

1. injustice

2. Millennium
3. bias

4. orchestra
5. polytheist
6. colloquial
7. opinion

8. gesture

10. atom

WEEK 8

1. tertiary

2. composition
3. monotheism
4. patriarchal
5. flammable
6. precipitation
7. hypothesis
8. exodus

9. protagonist

10. integer

Unfair behaviour or treatment

Time span of 1000 years.

Feeling or prejudice for or against one person or group.
A large ensemble of musicians playing instruments.
Believing in many Gods.

Informal language used in conversation.
A view or judgement formed about something.

An expression or movement of the body.

Evidence showing an opinion on an event.

A tiny particle.

CYCLE 1 SPELLINGS

A job type which involves providing a service.
The way elements of artwork are arranged or combined.
Belief in one God.

Ruled or controlled by men.
Sets on fire easily.

Any form of water falling from the sky.

Prediction about what you think will happen in an investigation.

A journey.
Main character in a narrative.

A whole number (not a fraction)

WEEK 7

1. status

2. democracy
3. tension

4. heritage

5. systemic

6. development
7. migration

8. monologue
9. intonation

10. liberty

WEEK 9

1. identity

2. pathogens
3. chronology

The level of society a character isin.

System where people can vote for the government.

Where the mood atmosphere in a novel is strained.

Range of inherited traditions / cultures.

Implies problems are rooted in the way systems are set up.

The process of a county improving over time.

People moving around.

One person delivering a speech or their thoughts to the audience.
Variation of spoken pitch.

State of being free from oppression.

Characteristics determining who or what something is.
Bacteria such as food poisoning bacteria.

Historical events in the correct order.

4. misinformation A deliberate lie tc mislead somebody.

5. melody

6. segregation
7. progression
8. faith

9. Monarchy

10. molecule

The main ‘tune’ of the song that you could sing to

Separating people based on race, class and social factors.
Getting better.

Having trust in someone.

Country where the Head of State is King or Queen.

A group of atoms chemically joined together.



WEEK 10
1. empathy
2. century

3. hoax

4. harmony

6. regression
7. accent

8. mixtures

9.dialogue

10. source

WEEK 12

1. injustice

2. Millennium
3. bias

4. orchestra
5. polytheist
6. colloquial
7. opinion

8. gesture

10. atom

Ability to understand and feel others’ emotions.

Time span of 100 years

A trick in which someone tells people a lie.

Chords that support the melody

A serious promise.

Getting worse.

The way of pronouncing words associated with an area or place.
Two or more substances mixed but not chemically joined.

The spoken script on stage.

Evidence made at the time of an historical event.

WEEK 11

1. activist

2. decade

3. domain

4. conductor
5. stewardship
6. faith

7. prejudice

8. corrosive

9. culture

10. ensemble

CYCLE 1 SPELLINGS

Unfair behaviour or treatment

Time span of 1000 years.

Feeling or prejudice for or against one person or group.
A large ensemble of musicians playing instruments.
Believing in many Gods.

Informal language used in conversation.
A view or judgement formed about something.

An expression or movement of the body.

Evidence showing an opinion on an event.

A tiny particle.

WEEK 13

1 status

2. democracy
3. tension

4. heritage

5. systemic

6. development
7. migration

8. monologue

9. intonation

10. liberty

Somecne who is active in political and social causes.

Time span of 10 years.

A website name.

Leads the orchestra and any other large ensemble.

To look after the world and each other.

Having trust in someone.

A preconceived opinion not based on reason or experience.
Destroys living tissue such as skin and eyes

Ideas, customs and sccizal behaviour of a group of people.

A musical group e.g., orchestra, brass band, choir.

The level of society a character is in.

System where people can vote for the government.

Where the mood atmosphere in a novel is strained.

Range of inherited traditions / cultures.

Implies problems are rooted in the way systems are set up.

The process of a county improving over time.
People moving around.

One person delivering a speech or their thoughts to the audience.

Variation of spoken pitch.

State of being free from oppression.
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Stave 1 - Scrooge as a miser

To begin with, Scrooge is the epitome of a miserly and
grumpy old man. He could be seen as a caricature or
parody of greedy Victorian business owners -
exaggerated so much that even businessmen reading
the text may find Scrooge shocking and/or humorous.
Scrooge is associated with cold imagery and cold, foggy
weather (pathetic fallacy) and disconnected from those
around him - including his family. When approached to
give to charity, he expresses the Malthusian view that
the poor ought to be in the workhouses or the prisons if
they cannot pay their rent.

Fred

Fred could be seen as a foil for Scrooge, or even as the
antithesis of Scrooge at the beginning. He is associated
with warmth, he is generous with the charity collectors,
and he expresses more socialist views about all people
being connected as one human race.

Despite Scrooge’s miserable nature, Fred perseveres
with him and continues to visit him and invite him over
for Christmas dinner every year.

Stave 2 — the past/regret

GOC past - Associated with light imagery as it
illuminates the past/truth. Scrooge asks the ghost to
extinguish his light at first.

In this stave we see Scrooge show emotion for the first
time (‘what is that upon your cheek?’)

He is shown:

His miserable school life which he 'wept' to see.

Fan - his younger sister (Fred's mum) who has since
died. We see a positive past relationship and also grief.
Fezziwig - Scrooge’s old employer who we see threw
huge parties for his employees at Christmas and let
Scrooge sleep on the premises to save money. We could
see Fezziwig as the antithesis of Scrooge - they
contrast hugely. Scrooge also acknowledges it was ‘a
small matter’.

Belle - Scrooge is upset and desperate to leave his
memory of Belle ending their engagement. This shows
us Scrooge wasn’t always obsessed with money and
also shows his regret.

Stave 3 - the present/joy

GOC present - Arrives with an enormous banquet -
presents the imagery of abundance, proving that there
are enough resources to go around (contradicting
Malthus) and some have far more than they need.

Takes Scrooge to:

The Cratchits - we see how the family are ‘brave in
ribbons’ and enjoy Christmas despite their poverty and
problems, showing the power of family and love.

Fred’s party - Scrooge feels ‘light of heart’ watching the
games played & experiences joy for the first time.
Ignorance & Want - these ‘abject’ children represent the
poorest and most neglected in society, and how the
wealthy ignore them, which could lead to doom. They
lead Scrooge to ask 'have they no refuge or resource?”
This is very different from his view of the poor in stave 1,
perhaps due to what he is seen; perhaps because they
are children.

The Cratchits

The Cratchits represent what would have been seen as
‘the deserving poor’. At the time, many had prejudices
towards some poor people, imagining they could
somehow help their situation if they worked harder.
Perhaps this is why ACC was not another workhouse
novel like Oliver Twist. The Cratchits create sympathy in
the reader - we can see how very hard they work and
how little they have. Despite this, they are loving,
grateful and happy. Tiny Tim’s health problems reflect
common issues faced by poorer people who did not
have access to health care. Child mortality was high and
life expectancy amongst the poor was low.

Stave 4 — the possible future/fear

GOC YTC - This spirit appears as a ‘solemn phantom’.
Through this spirit we see:

Scrooge’s legacy in his possible future death if he is
unchanged - Mrs Dilber takes the curtains from around
his corpse; some say they are attending the funeral for a
free meal. Nobody cares about Scrooge when he is
dead and this shocks/upsets both Scrooge and the
reader.

Tiny Tim’s death — this is shown to be inevitable if
Scrooge does not change and support the Cratchits.
Scrooge shows concern for the family on seeing Tim's
hypothetical death.

Stave 5 - transformation

Scrooge’s journey through the spirits has completely
transformed him. He repeats the words he said fearfully
at the end of stave 4, and promises to keep Christmas in
his heart ‘all the year’. He embarks on a string of
generous acts: buying a turkey for The Cratchits,
donating to charity, visiting Fred and raising Bob
Cratchit’s salary.

We see he has reconnected with family — he goes to
Fred's Christmas party and finds new 'family’ by
becoming 'a second father' to Tiny Tim. This reflects
Dickens' messages about the importance of family and
of love and kindness.
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Context

Victorian London

The conditions of those living in poverty in London were
atrocious, and the equality gap between rich and poor was
huge. The amendment to the poor law (1834) meant that the
poor could no longer be given money or clothes by parishes,
and simply had to leave their homes for workhouses - working
and living in disgusting conditions - if they could not afford
rent/food.

Dickens

Dickens was a social reformer and political commentator. He
passionately opposed economists like Malthus, who claimed
the deaths of the poor were inevitable due to lack of
resources. He wrote the Condition of England novel ACC to
raise awareness of these issues and inegualities. In his words
he wanted to deliver a ‘sledgehammer blow’ to society.

1#0"2 3
Stave 1

“a squeezing, wrenching, grasping, scraping, clutching,
covetous, old sinner! Hard and sharp as flint, from which no
steel had ever struck out generous fire”

“solitary as an oyster”,

“no wind that blew was bitterer than he” Dickens on
Scrooge

“A merry Christmas, uncle! God save you!” cried a cheerful
voice. Fred to Scrooge (foil character)
“Bah!” said Scrooge, “Humbug!” Scrooge to Fred

“If they would rather die,” said Scrooge, “they had better do
it, and decrease the surplus population.”
Scrooge to the charity collectors

“I wear the chain I forged in life” - this is a metaphor for
Marley’s sins. It is made of “cash-boxes, keys, padlocks,
ledgers, deeds, and heavy purses”, showing their joint sin of
avarice.

Stave 2

“would you so soon put out, with worldly hands, the light |
give? “ - Ghost of Christmas Past to Scrooge after Scrooge
tries to hide the light (truth) from his cap.

"The happiness he gives, is quite as great as if it cost

a fortune.” - Fezziwig contrasts hugely with Scrooge —we
could describe him as Scrooge's antithesis (the opposite of
“What Idol has displaced you?” he rejoined.

“A golden one.”

Belle and Scrooge in conversation

“his sight grew very dim indeed’ [from crying] when he saw
the child Belle later had and thought they could have been ‘a
springtime in the haggard winter of his life". This

conveys some regret from Scrooge that he could have been a
father and missed the opportunity.

“Spirit!” soid Scrooge, “show me no more! Conduct me
home. Why do you delight to torture me?”
Scrooge to Spirit — shows his pain at seeing what he lost.

Stave 3

“Spirit,’ said Scrooge submissively, ‘conduct me where you
will' - Scrooge seems willing to learn.

‘Such a bustle ensued that you might have thought a goose
the rarest of all birds' - shows the joy of the Cratchits even
though their dinner is small.

“Uncle Scrooge had imperceptibly become so gay and light of
heart’ - Scrooge at Fred's party experiencing some

Christmas spirit for the first time. The metaphor ‘light of heart'
could show that he is no longer weighed down by sin.

“"Have they no refuge or resource?” “Are there no prisons?”
Contrast in Scrooge from stave 1 - Spirit uses Scrooge’s words
against him.

“most of all beware this boy, for on his brow | see that
written which is Doom, unless the writing be erased.” Spirit
on lgnorance — if the rich continue to ignore the needs of the
poor, society is doomed

Stave 4
“lying gasping out his last there, alone by himseif.” At Old
Joe's - description of Scrooge’s hypothetical future death

“We may sleep to-night with light hearts, Caroline!” Young
couple who owed Scrooge money are the only people who
show emotion at his death, and they are happy.

“Yes, my dear,” returned Bob. “1 wish you could have gone. It
would have done you good to see how green a place it is.”.
Bob discusses TT's grave.

“I will henour Christmas in my heart, and try to keep it all the
year”- Contrast in Scrooge

“Oh, tell me | may sponge away the writing on this stone!”
Repentant Scrooge showing desperation for a second chance.

Stave 5

“4 will live in the Past, the Present, and the Future!” Scrooge
repeated™ Scrooge’s reaction to waking up — repeating his
promise from stave 4.

“¥m quite a baby. Never mind. | don’t care. I'd rather be a
baby. Hallo! Whoop!” Scrooge's rebirth.

‘1 am as light as a feather, | am as happy as an angel’ - these
childish similes emphasise the pure and simple joy Scrooge is
experiencing. The religious language also shows how he

has become more Christian. ‘Light as a feather' could reflect
he is no longer "heavy' with sin.

Scrooge sends a turkey to the Cratchits, gives a generous sum
of money to the charity collectors from stave 1 and attends
Fred’s party, as well as raising Bob Cratchit’s salary — he
therefore makes up for all his previous mistakes.

“Scrooge was better than his word. He did it all, and
infinitely more; and to Tiny Tim, who did not die, he was a
second father. He became as good a friend, as good a
master, and as good @ man, as the good old city knew, or any
other good old city, town, or borough, in the good old
world.” Scrooge’s redemption.

+
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SURFACE AREA
325 _
surface area | the total area of all the surfaces on a 3D shape
325
surface area | find the area of each face separately, then add
method them together
325 -
surface area A = 4mr?
of a sphere A 325 - _
A
surface area | curved surface area = mrl
of a cone circle base area = rr? ! A
add these together —
B _
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Pythagoras’s Theorem
Pythagoras’ a relationship between the 3 sides on a
theorem right angled triangle
Pythagoras’ a? + b% = 2
theorem ‘c’ is always the hypotenuse
Pythagoras’ a? + b%*+ ¢ = h?
theorem in 3D

Labelling for

Pythagoras theorem b

"

Labelling for
Trigonometry

Opposite

=

Adjacent

"1#

TRIGONOMETRIC RATIOS

trigonometric
ratios

sine (sin), cosine (cos) and tangent (tan)
use with right angled triangles
ratios between 2 lengths and an angle

hypotenuse

the longest side on a right angled triangle
it is always opposite the right angle

opposite side

this side depends on the angle you are
using (0)
it is the angle opposite 0

adjacent side

this side depends on the angle you are
using (0)
it is the angle next to 6

sine . opposite
sinf =——
hypotenuse
cosine adjacent
cosf = ————
hypotenuse
t opposite
angent tanf — L
adjacent
SOHCAHTOA

=la
2o

0
to remember: § = E =

- % .%#/0 +,
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sin |0 12|31
2 | 2 | 2
cos |1 V3| vz | 1 (o
2|1 2|2
tan [0 i 1 V3 | —
V3

REAL LIFE GRAPHS

real life a graph that mathematically models a real life
graph situation

conversion | a line graph to convert

graph one unit to another

distance- the gradient of the line is the speed

time graphs

velocity-time
graphs

the gradient of the line is the acceleration
the area under the graph is the distance

gradient of a
curve

the gradient of a curve at a point is the same
as the gradient of the tangent at that point

- % .%#/0 +,

"1# B

sine graph

¥ = sin(x)

important points:
[U.!ﬂ]-r [90! 1}4
(180,0), (270,-1),
(360,0)

OTHER NON-LINEAR GRAPHS

o

cosine graph

¥ = cos(x)

important points:
[U,ﬂ], [90,—1],
(180,0), (270,1),
(360,0)

=

tangent graph

y = tan(x)
the graph has
asymptotes at
x=90° and x=270°

important points:
(0,0), (180,0),
(360,0)

++
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TRANSFORMATIONS

ik

translation translate means to move a shape
the shape does not change (congruent)
1 1 to translate a shape you need a vector in
- the form (;)
rotation to turn a shape
the shape does not change (congruent)
* to rotate a shape you need a centre of
1 “ rotation, the number of degrees to turn,
and a direction of turn (clockwise or
anticlockwise)
reflection reflection means to flip a shape over a

mirror line
the shape does not change (congruent)
to reflect a shape you need a mirror line

enlargement

to change the size of a shape

the shape does change size (similar)

to enlarge a shape you need a centre of
enlargement and a scale factor of
enlargement

» o
an enlargement with a fractional scale
factor makes the shape smaller
an enlargement with a negative scale factor
changes the size and flips a shape
invariant points on a line or shape which do not
points move when a specific transformation is

applied

- % .%#/0 +,
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LS PROBABILITY

probability the likelihood or chance of something happening
it is given on a scale between 0 (impossible) and
1 (certain), and can be a fraction, decimal, or
sometimes a percentage

theoretical the probability of something in theory

probability

relative the probability of something worked out from

frequency real life data, also called empirical probability

experiment when a number of trials are conducted to

(in probability) determine the probability of an event

event one possible outcome in a probability
experiment, e.g. getting a 6 on a die

expectation what you predict will happen in a probability
experiment, you multiply the probability by the
number of trials

"1# +&

AVERAGES AND RANGE FROM A FREQUENCY TABLE

mean

method: multiply the variables by their
frequencies (fx column), total the fx column,
divide by total frequency

mode / modal
class

the most frequent value or class; the one with the
highest frequency

median use half the total frequency to find the middle
position, then locate the row this occurs in using
the ‘subtotal’ column

range difference between the largest and smallest

values of the variable (first column)
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2.1 - Photosynthesis

An endothermic reaction in which plants taken in energy to make

Photosynthesi
Y glucose for plants. It occurs in chloroplasts in palisade cells in
s
leaves.
Word L. light
i carbon dioxide + water -------------> glucose + oxygen
equation
light
Symbel 6CO; + 6Hy0 > CgH120g + 60,
equation
Green pigment in chloroplasts. Absorbs energy from sunlight
Chlorophyll X i
required for photosynthesis.
u ¢ For respiration to release energy. Stored as insoluble starch for
ses o
using later. Making other substances e.g. cellulose (for cell walls),
glucose

lipids and proteins (with nitrate ions).

2.3 — Investigating Rate of Photosynthesis with Pondweed

Light intensity -> change by moving lamp.
Light intensity o< 1/distance? (inverse square law).
==E= ==

Muscle cells

Independent
variable I ‘ﬁ
=

Rate of photosynthesis.
Dependent
. Count bubbles of oxygen.

Or measure volume of oxygen with gas syringe.
Control Same piece of pondweed, constant temperature, same power light
variables source, same CO, concentration, same length of time.

When exercising -> more energy required for contraction -> cells
respire faster.

Increases during exercise to pump blood faster.

Respiration

Heart Rate Oxygen and glucose delivered to muscle cells faster.
Carbon dioxide removed from muscle cells faster.
< Breathing rate and volume of breaths increases -> oxygen inhaled
Breathing .
faster -> carbon dioxide exhaled faster.
Anaerobic Occurs if insufficient oxygen is supplied -> lactic acid causes

muscle pain and fatigue.

Oxygen debt

Amount of oxygen needed to react with and remove the lactic acid
built up during anaerobic respiration.

2.2 — Limiting Factors for Rate of Photosynthesis

Limiting

factors

A factor that limits the rate of photosynthesis. If the factor
increases, rate increases.

Light intensity

As light intensity increases -> rate increases (as it is the LF).
Graph flattens -> rate is constant -> other factor is now the LF.

CO, conc.

|

As CO, conc. increases -> rate increases (as it is the LF).

Graph flattens -> rate is constant -> other factor is now the LF.

|y | A—
Temperature

1

As temperature increases -> rate increases (as it is the LF).
Optimum temperature -> maximum rate.
Beyond optimum-> rate decreases -> enzymes denatured.

Chlorophyll

May be limiting factor due to infectious disease (tobacco mosaic
virus) or lack of minerals (magnesium).

2.4 - Respiration

Respiration

Exothermic reaction -> releases energy from glucose.

Aerobic -> uses oxygen. Anaerobic -> does not use oxygen.

respiration

Uses of Muscle contraction, keeping body temperature constant, building
energy up larger molecules from smaller ones.

glucose + oxygen -> carbon dioxide + water
Aerobic

CgH1206 |+ 60, > 6 CO, + 6 H,0

Occurs in mitochondria.

Anaerobic
respiration in
muscle cells

glucose -> lactic acid

Occurs when oxygen cannot be supplied fast enough -> exercise.

Incomplete oxidation of glucose -> less energy released.

Anaerobic
respiration in

yeast cells

glucose -> ethanol + carbon dioxide

Known as fermentation.

Ethanol -> making alcohol. Carbon dioxide -> making bread rise.

- % .%#/0 +,
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1 - Endothermic and Exothermic Reactions

Conservation

Energy is conserved in chemical reactions. The amount of energy
in the universe at the end of a chemical reaction is the same as

of Ener,
&Y before it takes place.
Exothermic A reaction which transfers energy to the surroundings. It causes
reaction increase in temperature of surroundings.
Combustion, neutralisation, oxidation and respiration.
Examples

Everyday uses include hand warmers and self-heating cans.

Endothermic
reactions

A reaction where energy is taken in from the surroundings. It
causes a decrease in temperature of the surroundings.

Examples

Exothermic
reactions

2 — Reaction profiles

Thermal decomposition and photosynthesis.
Everyday uses include sports injury packs.

-Energy level decreases because
energy is given out to surroundings.
-Products are at a lower energy
than the reactants.

-The difference in height represents
the overall energy change.

-Initial rise represents the
activation energy.

3

Energy

reactants

released

products

Progress of reaction

Endothermic

-Energy level increases because
energy is taken in from the
surroundings.

-Products are at a higher energy
than the reactants.

Energy

reactions -The difference in height represents
the overall energy change.
reactants -Initial rise represents the activation
Progress of reaction energy'
Activation

The minimum amount of energy that particles must have to react.

energy

-Polystyrene cup and cotton
wool for insulation to prevent

Equipment PN energy loss.
i ’PI -Lid to reduce energy loss by
= ') : evaporation.
This equipment could be used to investigate effect of
Variables concentration, mass or volume of reactants on temperature

change.

4 — Bond energies (HT)

Bond
breaking

Bond breaking is endothermic as energy must be supplied to
break bonds.

Bond forming

Bond forming is exothermic as energy is released when new
bonds are formed.

Bond energy
example
calculation

Using the bond energies given, calculate the energy change for the

reaction between H: and Clz forming HCI:

H—H+Cl—Cl> H-Cl  H—H:+436 ki/mol Cl—Cl: +242 kJ/mol
H-cl H—Cl: +431 ki/mol

1. Find the energy required to break the original bonds:
(LxH—H)+(1xCl—Cl) =436 + 242 = 678 ki/mol

2. Find the energy released by forming the new bonds:
2xH-Cl=2x431 kJ/mol = 862 ki/mol

3. Find the overall enerqy change for the reaction:
Overall energy change = breaking bonds — forming bonds
678 kJ/mol — 862 = -184 kJ/mol

GCSE Science
Chemistry C5 — Energy Changes




h. - Key Definitions

urrent
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Rate of flow of charge. Units = amps (A).
Measured with an ammeter connected in series.

Potential difference
(voltage)

Energy transferred per unit charge. Units = volts (V).
Measured with a voltmeter connected in parallel.

Measure of how difficult it is to pass a current through a

2 - Series Circuits (o

Current rule

Resistance i

component. Units = ohms (Q).
Power Rate of energy transfer. Units = watts (W).
Charge Transferred by electrons. Units = coulombs (C).

nly one loop)

Current is the same in all parts of the circuit.

P.D. rule

P.D. of the cell/battery is shared between the
components.

Resistance rule

Current rule

Total resistance found by adding up resistance of each
component.

3 — Parallel Circuits (more than one loop)

Current splits between loops.

P.D. rule

Each loop gets the total P.D. from the cell/battery.

Resistance rule

Total resistance is lower than the loop with the lowest
resistance.

4 - Electricity Equations

Q=Ixt Charge = current x time

V=IxR Potential difference = current x resistance
V=E/Q Potential difference = energy transferred / charge
E=Pxt Energy transferred = power x time

P=1xV Power = current x potential difference

P=12xR Power = current? x resistance

- % .%#/0

5 - I-V Characteristics

Current is directly proportional to potential

Ohmic = 5
" difference, e.g. resistor at constant temperature.

conductor

As current increases, temperature increases ->
resistance increases -> harder for current to flow
-> non-ohmic.

Filament lamp

Current only flows in one direction -> very high

Diode resistance in reverse direction -> non-ohmic. |
6 — Other Circuit Devices
Temperature dependent resistor -> as R
Thermistor temperature increases, resistance decreases
-> used in thermostats. Temperature
Light dependent resistor -> as light intensity R k
LDR increases, resistance decreases -> used in

automatic lights. Light intensity|

7 — Electricity in the Home

UK mains 5
Alternating P.D., 230V, frequency = 50 Hz. -
supply e time

Live wire Brown -> provides alternating P.D. -> at 230 V. '

Neutral wire Blue -> completes the circuit -> at 0 V.

Green and yellow stripes -> stops appliance becoming live ->
only carries current if there is a fault -> at 0 V.

8 — The National Grid

Earth wire

Step-up Increase the P.D. -> lowers the current -> reduces heating
transformers effect -> more efficient transmission.
Step-down .
P Decrease the P.D. -> safe for domestic use.
transformers

+) GCSE Science
Physics P2 - Electricity
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Metal carbonate

acid + metal carbonate -> salt + water + carbon dioxide

- % .%#/0 +,

Negative ions
(anions)

Move towards anode (positive electrode) -> lose electrons -> they
are oxidised.

Naming salts

1%t word from metal, 2™ word from acid: nitric -> nitrate,
hydrochloric -> chloride, sulphuric -> sulphate.

3 — Making Soluble Salts (e.g. copper sulphate) using Insoluble Bases

Reaction

Gently warm sulphuric acid. Add insoluble copper oxide
until no more reacts. Filter out the excess copper oxide to
leave copper sulphate solution.

Molten ionic
solids

At the cathode -> positive metal ions reduced.
At the anode -> negative non-metal ions oxidised.

Aqueous
solutions (H*
ar1‘.l ~a.

Crystallisation

Gently heat solution using a water bath to increase
concentration. When crystals start to form, leave to cool.

Filter out crystals. Leave crystals in a warm place to dry.

| Pre )

At the cathode -> hydrogen gas or pure metal produced
(whichever is least reactive).
At the anode -> halogen molecules (Clz, Brz, I2) produced if halide

ions present. If not, oxygen gas is formed.

+*

GCSE Science
Chemistry C4 — Chemical Changes
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