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 There are over 300 revision tasks you can complete for your Science GCSE

* Your teacher may ask you to complete some of these as homework but they are
mainly for your own personal revision

e Not all tasks are for your course depending on whether you are doing Foundation,
Higher or Triple Science — please ask if unsure

 |f you want your responses checking please ask your Science teacher
e Biology slides are 3-99

e Chemistry slides are 100-215

e Physics slides are 216-334

* From the first day of half term, there are 85 days until your first Science exam — this
works out at about 4 a day if you were to do them all before your exams



sbud

behavior

funcbion rses =™

abomy Dranch BioCode

including pacseria ===

] UEE also ¢ ecology ecosystems ‘? PlanGs . occues
E . & sbudies mf-‘
"'E” o Eé <} Ecﬂww
& 5 D prncesses E“" o
mgenehlcﬁ imporkant
o

s > . nimals
& e 200 ||v|ng e o 0%35.?2;%9 o
SpeCIES forbn i
)T . modem ~ph ysiolc 099 blolog|cal Ilfe molecular =rice
we = DNAzhcells 6 &= E m {inberacbions many
mmﬁwﬂﬂw However  ghudied W 5 =E§m
== =i organisms
orignally Hmmba : i~ co o = 2
Son—" D50 0 o =
mwmm § a, ﬁ 73] % o E S exampl g partﬂcular
- < devel rﬁ'
LR cgeenlﬂ!ilcs g ¥
Evalubion methods humans

i
1Y)
0



i mln

Y ,,as'cdes[;nhg slructure b

GCSE Science Daily Revision Task — ydefstand™

Task: Produce an information sheet on cells & organelles

Things to include:
Produce a list of the following
organelles & their functions

Nucleus

Cell membrane
Cell wall
Ribosomes
Mitochondria
Chloroplasts
Vacuole

-

Cell Diagram

Muclear membrane

Mumch ondrion
dptramn takes
place and energy is

produced

Nucleus

DMA occurs in the
nucleus within

strands of chromatin

_ Golgi
apparatus

Lysosome

it 1= Cell

LIy membrane
MNucleolus Y

Ribosomes —
Sites where
proteins are

| .| Centrioles
synthesized :

Cytoplasm Endoplasmic
Gel-like Muid reticulum
inside the cell
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Task: Produce flash cards on bacteria & yeast cells

-

Things to include: Chromosome  CYiopiasm
. menc'ugulrlane Plasmid Pilus Flageliurh
For the two types of cells include
the following: Cel wall
Capsule

 Adiagram of each
* Label the organelles they have
* Give examples of each

L- Describe their relative sizes

Diagram of a Bacterium



e descnhe - sl Gim

GCSE Science Daily Revision Task unde;glandmﬂmﬂ'mwfﬁ“‘-“ﬂ

Task: Produce flash cards on specialised cells

Things to include: |

Diagrams & descriptions of the
following cells:

* Blood

* Root hair

* Palisade

* Fat

* (Cone
* Sperm Specialised animal cells Sensory neurone

Red blood cell

ey
@W‘”’k

* Nerve
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Task: Produce a concept map on the digestive system

Things to include: |

* A diagram of the digestive
system

A description of what each part
does

* The enzymes present at each

. part

Esophagus

Stomach
Liver

Gall
Bladder
Pancrzas
Small
Large !
Intestine Intestine

A i
PP Rectum
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Task: Produce a concept map on photosynthesis

-
Things to include:

e A definition of what
photosynthesis is

A word equation

* A chemical equation

* Graphs showing the effects of
different factors on it

6CO, + 6H,0

carbon water
dioxide

Photosynthesis

> C¢H,,0;, + 60,

glucose oxygen
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Task: Produce a flash card on how green houses increase
photosynthesis

'Things to include: |
le List the factors that effect|
| photosynthesis |
'+ Describe how each factor can |
' be controlled |
. Explain how this relates to|
| greenhouse design |




GCSE Science Daily Revision Task

Task: Produce a flash card on diffusion

Things to include:

* What factors effect diffusion
' Diffusion in living organisms

* A definition of what diffusion is

-

Before

d%M|' ﬂmmmeam%
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Task: Produce a summary sheet on how the distribution of
organisms can be measured

Things to include:

e How quadrats are used
e Whatis aline transect
e What are belt transects

10
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Task: Produce a flash card on how plants use glucose

'Things to include:

How plants use cellulose
How glucose is used in
respiration

How glucose is used to
produce proteins

,,,,,,,,,,, g cdescn : Slructure
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Plants’ uses of plant glucose

Raw material for
growth, repair and
replacement of
damaged parts

Used immediately to
provide energy
source forrespiration

To make fats & oils

(energy stored in
seeds) KGlucosé

Energy stored as
sucrose (in fruit)

Energy stored as

starch (in leaves,

seeds, roots and
tubers)

N

/

Energy used to
turn sugars,
nitfrates & other
nufrients info
amino acids
which build up
proteins

\

To make cellulose,
the main structural
material in cell walls

11
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Task: Produce a flash card on how enzymes work

'Things to include:

e What enzymes are

e The structure of enzymes

 Lock & Key mechanism

* What happens when
enzymes are denatured

Substrate

Active Site

<

12
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Task: Produce a summary sheet on the
enzymes found in digestion

___________ .
ﬁhings to include:

1* Howca rbohydrase work
| How protease works
le How lipase works

Gallbladder
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GCSE Science Daily Revision Task  yderstan

Task: Produce a mind map on the use of enzymes

biological

Juice Enzvines

Enzymes

Benefits

Things to include:
How enzymes are used in

industry

How enzymes are used in

washing

How enzymes are used in

medicine

Pectinase used for maceration of a wide
variety of fruits and vegetables, prior to
extraction by decanter centrifuge

- Increases juice yields

- Faster extraction by decanter centrifuge
- Increases sugar and acid extraction

- Color enhancement

- Effortless clarification and filtration

- Increases processing capacity

Carbohydrase enzyme used in the mash
treatment of fruit and vegetables prior to
juice extraction by decanter centrifuge

- Increases juice yields

- Easier and more rapid juice extraction

- Increases sugar (Brix) and acid extraction
- Improves juice color and aroma

- Faster solids separation and concentration
- Increases processing capacity

Pectinase used to depectinize a wide
variety of fuif juices at their natural pH

- Provides complete depectinization

- Speeds clarification and filtration

- Reduces viscosity

- Increases evaporator output

- Reduces cost of packaging

- Produces clear juices and concentrates

Acid protease used fo stabilize and
eliminate post-boiling haze

- Reduces protein in juices and concentrates

Glucoamylase used for removal of starch
from under ripe fruit prior to filtration

- Excellent thermal and pH stability

14
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Task: Produce a flash card on the structure of the leaf

2 —
Things to include: Eﬁeﬁ"u‘?é—_muuwm
Y TR R ReRe g

| Palisade —
Mesophyll

* Adiagram of the leaf '_ A -
A description of what different osopry | 5.5 Nepace 1, p
e el D) | s

Ce“S dO .-:.:':: . '_:.-..:'-..:' .':.::. [ Mesophyil
* How the leaf is adapted to carry | = iy soma (ited

N B = i
out photosynthesis Eﬁﬂe'mis‘@|m ﬂwﬂmﬁ

L , Guard Cell with Chloroplas N

15
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Task: Produce an flash card on the immune system

Things to include:

 What the purpose of the
Immune system is

e What the roles of white blood
cells are

e What the role of antibodies are

QG’
&3

Cell-mediated
response

e
P \@

Iper

Killer T cells

Helper T cells | | Memory T cells | RegulatorT cells

Emainin lymphnodes 2l wdu:w and stop

=pond rapidly if the immunere action
h Sine Iy b after about 1week
pathugen imvades again
\_H
L Al {
A _— 4 L
ecretes intereu (1] _?1__.-
ctivateotherTand B cells

16
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Task: Produce an flash card on growing bacteria

- 7
Things to include:

* A method for growing
bacteria
e The conditions needed

Method:

1) Sterilise the 2) Dip the loop in the bacteria  3) Secure (but don’t

inoculating loop  and spread it across the agar seal) the lid with tape

17
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GCSE Science Daily Revision Task  uigrtaid™

Task: Produce an flash card on nerves & reflexes

—

'Things to include:

e What the 3 types of
nerve cells are

e Examples of
effectors &
responses

* Adiagram showing
a reflex arch

In the spinal cord the nerve
impulse causes a signal to be
sent directly to a

motor neuron.

The motor

stimulates a daffecto

(muscl )cuus.l ng
ontraction
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Task: Produce an flash card on the menstrual cycle

Things to include: P'*“"‘"“W 9""“"

A diagram showing FSH. -
how the hormones S\E

involved work together Negative feedback

} \ Progesterone
from ovaries

19

Oestrogen
from ovaries
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Task: Produce an flash card on animal adaptations

Things to include:

ow predators are adapted
ow prey are adapted

ow camels are adapted

ow Polar bears are adapted
ow sharks are adapted

First

Lateral
Line

Caudal
Fin 1 \wostril

Ampullae of
Gill Lorenzini

slits (5)

Pelvic Pectoral

W Fin Fin

20
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GCSE Science Daily Revision Task  pdaistant™ *

Task: Produce an flash card on plant adaptations

Things to include:
 General plant adaptations
e (Cactus adaptations

e Pitcher plant adaptations

Thick waxy skin

Large fleshy stems

J Spikes g

N,

Shallow, widespread roots Sos—am
p ots o

21
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Task: Produce an flash card on energy transfers in animals

'Things to include:

 Explain how energy is lost

A diagram showing this

* How this relates to pyramids of
biomass
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Task: Produce an flash card on the recycling organic waste

Things to include:

What decay is

What conditions are the best for
decay

How organic waste can be
recycled

Organic Waste
Newspaper
Leaves/Grass

Fruit/Vegetable
Kitechen Waste

Woody Materlals

23
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Task: Produce an flash card on genetic engineering

o ) Chromosomes
& Plasmid
l l Isolated
L

| |
Chromosomes

'Things to include:

gene inserted
in bacterium

. . I:':::?::gs“me ’ Plasmid cut
Chemical reactions can only occur — with enzyme
. . . . responsible fur‘ ﬁane inserted
when reacting particles collide with R o : Epee
. . . Suitable . ) enzymes
each other and with sufficient sl _ ——

energy. The minimum amount of
energy particles must have to react
is called the activation energy.
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Task: Produce an flash card on cloning % T

from parent plant

Things to include: !
* Explain what cloning is Agar growt medium
. containing nutrients and
e Describe ow plants can be auxins
cloned l
e Draw a diagram showing how 4,:4{4,}
5 animals can be cloned

Plantlets planted
v into compost

25
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GCSE Science Daily Revision Task il

Task: Produce an flash card on the theories of evolution

'Things to include:

A description of what evolution
IS

e Lamark’s theory

 Darwin’s theory

26
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Task: Produce an flash card on natural selection

Things to include:

That this is the process whereby
organisms better adapted to their
environment tend to survive and
produce more offspring. The theory of
its action was first fully expounded by
Charles Darwin, and it is now regarded
as be the main process that brings about
evolution.

Mutation creates
variation

"‘ Unfavorable mutations

selected against

(X X

Reproduction and
mutation occur

Favorable mutations
more likely to survive

... and reproduce

27
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Task: Produce an flash card on limiting factors in photosynthesis

Things to include: | R aaglal o e
> What a limiting factor is RN .
* The effect of light on P el A W
photosynthesis
* The effect of water on
photosynthesis
* The effect of carbon - .
dioxide on photosynthesis TR

28
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Task: Produce an flash card on respiration

IThings to include:

What respiration is

The equation for aerobic
respiration

The equation for
anaerobic respiration

Why do cells need energy?

Mitosis
(make new Growth
cells) \ /

Active & N
transport
4 / Movement
Synthesis of

large molecules
e.g. Protein

29
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Task: Produce an flash card on mitosis :
=
1 9
Things to include: X
Explain that mitosis is a type of E
cell division that results in two ! i oo vt
daughter cells each having the ﬁ
same number and kind of |
] (
chromosomes as the parent y, [
. . N r
nucleus, typical of ordinary 1
: L (
tissue growth. Y, X}
\ r 30
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Task: Produce an flash card on meiosis

'Things to include:

Explain that meiosis is a type of cell
division that results in four
daughter cells each with half the
number of chromosomes of the
parent cell, as in the production of
gametes and plant spores.

descn : slructure
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parent cell

chromosomes make
identical copies of
themselves

similar chromosomes
pair up

sections of DNA
get swapped

pairs of chromosomes

divide
N
= - ‘
2 (2
S i chromosomes
7\ /N, divide
. s b g A R ; 31
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Task: Produce an flash card on stem cells

'Things to include: .
Explain that a stem cell is an

undifferentiated cell of a
multicellular organism which is Replicate Differentiate into

themselves many cell types

capable of giving rise to indefinitely 1
more cells of the same type, and

from which certain other kinds of
cell arise by differentiation.
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Task: Produce an flash card on how fossils form

|Th|ngs to include:

|Explain that the process of
Ifossilizing a plant or animal that
'existed in some earlier age; the

Time

Oldest rocks

33
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Task: Produce an flash card on extinction . I N
Things to include: 2 A A

. . . . — C 15+
Explain that living organisms are 89 ﬂ&
dependent on the environment and other | £ 104 ar

. . . =1
species for their survival. When the %

. . = On

environment changes, organisms are not as =
well adapted to it. Individuals that are O
poorly adapted to their environment are Millions of years ago
less likely to survive and reproduce than /I Mass extinctions
those that are well adapted. | [} Eackground extinction
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Task: Produce an flash card on speciatio~ Large populationwith common gene po

. . ~000000000000-
Things to include:
New species can also arise as a result of: 4 [Twopopusions separsiadhy s bamer

000000 m 000000
* Genetic variation - where each population hasa Mm "

wide range of alleles that control their ppppéé adhdtas %gqqqq
characteristics )|

* Natural selection - where the alleles which help QQQQQQ m 999999

an organism to survive are selected in each
. Temperature Predation
po p u I at I O n Hairy form has a selective Blue form has a selective
- ° . advantage advantage
» Speciation - where the populations become so ’ | ’ |
different that successful interbreeding cannot ®0000000

After a very long period

The populations can no longer interbreed to produce
fertile offspring, so two new species have formed

happen anymore
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Task: Produce a flash card on different types of pathogens

Things to include: N —
Pathogens are microorganisms - such as bacteria and Protein coat
viruses - that cause disease. Bacteria release toxins,
and viruses damage our cells. White blood cells can
ingest and destroy pathogens. They can produce
antibodies to destroy pathogens, and antitoxins to =
neutralise toxins. Pathogens are microorganisms - =

such as bacteria and viruses - that cause /: {-57——
disease. Bacteria release toxins, and viruses damage // " Fibres
our cells. White blood cells can ingest and

destroy pathogens. They can produce antibodies to

destroy pathogens, and antitoxins to neutralise
toxins.

Nucleic acid

DNA

Tail

36
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Task: Produce a flash card on how antibiotic resistant bacteria

develop

Things to include:

Bacterial strains can
develop resistance to antibiotics. This happens
because of natural selection. In a large
population of bacteria, there may be some cells
that are not affected by the antibiotic. These
cells survive and reproduce, producing even
more bacteria that are not affected by

the antibiotic.
. I

==Y
N RA_RK

%ﬁﬁﬁ

Mutations create variation

in bacteria.

Some mutations are fatal.
Those that survive reproduce. |

More mutations and
reproduction occur, some of
which make bacteria
resistant to an antibiotic.

antibiotic survive and
reproduce (this is natural

' Only those that resist the

 selection)

37
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Task: Produce a flash card on the menstrual cycle

I_T__._______— Egg released

IThmgs to include: I R

The role hormones lay.

The menstrual cycle is controlled by |

lthe hormones  oestrogen and| Lining of Lining breaks
the uterus leng down

|progesterone Oestrogen |S produced Menstruation § builds up (menstruation)

| by the ovaries and makes the lining of
Ithe uterus repair itself and grow
again after menstruation.
IProgesterone is produced by the | Day 1
Iempty follicle in the ovary after the|
|egg has been released. |

[
[
]
[
_____________________________________
[l
Iy || [
3 3 [
" " [
3 3
3 3
" "

Day 7 Day 14 | Day 21

Day 28

38
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Task: Produce a flash card on IVF treatment

descn : slructure
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Things to include:

fertilisation.
| -

An egg (ovum) is removed from the woman (or a
donor egg is used), and sperm is introduced to it
outside of the body. The fertilised egg is then

returned to the woman's uterus. ... IVF - In vitro

Egg c-::-lleEji\ﬂi/’
Ovary
7bwﬂ \\

Sperm Egg
iy ,

Embryo
xﬁ"

Transfer

L

\ Uterus

39
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Task: Produce a flash card on geotropism

. ° ° il seed
Things to include: Q

plumule radicle
In a root placed horizontally, the bottom side R = = e
contains more auxin than the top side. This 5“"‘"‘"“”"1"““"“‘“9“”'”

makes the bottom side grow less than the top
side, causing the root to bend in the direction of
the force of gravity.

In a shoot placed horizontally, the bottom side —

auxin stimulates (causes)

result: shoot seead
grows upw ards -

cells elongate
normally on this
side

I ,\ normal cell
elongation

TS

auxin

contains more auxin than the top side. This cells to elongate more on auxin retards Q|
this side cell uﬁiﬂt;?dat:un
. on thus e
makes the bottom side grow more than the top | ; 0. S—
. . . i i r down
side, causing the shoot to bend and grow against oravity gravity rowsdon
the force Of gravity. Stems are negatively gectrophic and roots are

positively geotrophic

40
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Task: Produce a flash card on phototropism

Things to include:

Auxins are plant hormones that make some parts of a
plant stem grow faster than others. The result is that the
plant stem bends towards the light.

You may have noticed that a houseplant grows towards
the window and turns its leaves towards the light. It does
this because light coming from the window side of the
plant destroys the auxin in that side of the stem. So
growth on that side slows down.

On the shaded side of the plant there is more auxin. So
growth on this side speeds up. The result is that the
shoots and leaves are turned towards the light
for photosynthesis.

unilateral light

increased “~_ <
concentration
of auxin ™~ movement down the stem
enhances _
elongation i~

. - |ateral
ger’th on

movement of

darkened iy frori
side of stem ! '

illuminated side
to the darkened
side

hght-induced
destruction of
| auxin

41
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Task: Produce a flash card on
developing new medicines etk "fﬂi

to evaluate the safety and efficacy of the new
compound in lower animals, Investigational New Drug Application (IND}

To receive parmission in the LS. to test the dmg
on humans, companies must show the results of

previous testing.

Clinical Trials, Phase 1

e e ° This phaze imvolves esting on 20 to 80 normal,
I n g S t O I n c u e heaalthy volunteers to determing a safe dosage
o and how the drmug is absorbed and metabolized Clinical Trials, Phase 2

. in the human body. To assess the drug's effectiveness, studies are
Drug development is the process of comduciad with 1000 to S04 (oo
. . . T tha drug's eificacy and identify adverse
bringing a new pharmaceutical drug to G s D Application OIDR)_ g reactin v
[if positive] are compiled and filed with the FOA
the market once a lead compound has (904 Advisory Review

An indapﬂnEianl panel of experts appointad I:ljr_
been identified through the process of b Gompeny seorassniéess s ORGS0
then makes a recommendation to the FOA. The

LALONTHL DISCURE NG o FO& may or may not follow that recommendation.

drug discove ry, Companies work with the FDA on the specific

wiarding for the product label, which provides

the essential information needed by a physician e Approval

to prescribe a drug properly. Once a drug has been cleared for marketing,

the new medicine is mada available to physicians
to prescribe. The company muost continua to
E g“' submit periodic reports to FOA, including any
ﬁ cesas of adverse reactions.

42
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Task: Produce a flash card on

’ :
animal cloning s " mr——

]
taken from W ':.}Q_\ taken from

Sheep A Sheep B

.Things to include:

aly gt w =
Clones are genetically identical extracted R removed
individuals. Bacteria, plants, and some '
animals, can reproduce asexually to DNA from Sheep A

fused with egg cell W

form clones that are genetically identical widulnes g

to their parent. ... As a result, the &
ffspri tically identical to the ombryo which s piaced S

embryo which is place = )= amb is
O Sprlng are gene ICa y inutnl;'{lsoffusterrrmther JJ)Jj) I,:_mr:sof
parent, and to each other. They [ 1 Sheep A

are clones.
L

S
: PO



GCSE Science Daily Revision Task

mm:tmn nlulems o

Ry escnh&

u " d 'é“?'?lﬂmfm m.;ﬂmnlacula[ ansu \u mn wﬂ

Task: Produce a flash card on plant cloning

Things to include:

Cuttings

The simplest way to clone a plant involves taking a cutting. A
branch from the parent plant is cut off, its lower leaves
removed and the stem planted in damp compost.
Plant hormones are often used to encourage new roots to
develop. The cutting is usually covered in a clear plastic bag
at this stage to keep it moist and warm. After a few weeks,
new roots develop and a new plant is produced. The
method is easy enough for most gardeners to do
successfully.

Tissue culture

Another way of cloning plants is by tissue culture, which
works not with cuttings but with tiny pieces from the parent
plant. Sterile agar jelly with plant hormones and lots of
nutrients is needed. This makes tissue culture more
expensive and difficult to do than taking cuttings.

Tissue sample
scrapaed from
parent plant

Tissue samples
placed in Agar growth
medium containing
nutrients and auxins

Samples develop
into t|n1,r plantlets

FPlantlets planted
into compost

44
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Task: Produce a flash card on xR
genetic engineering
l & Plasmid
& Isolated
: o ° Isolated _0_/‘-{1" .-' :'::I’I‘Ield
Things to include: chromosome B8
. . . . with enzyme
Genetic  engineering, or genetic :Lﬂ::ﬂ.:ﬂemr / T
modification, is a faster way to produce insulin production n :l':;";is?nﬂg"d
new varieties than selective breeding. It I L , enzymes
involves the artificial transfer of ::5&";:‘5:&
selected genes from one living organism O¢ N in bacterium
to another living organism, which need
not be of the same species.
e
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Task: Produce an information sheet on Cancers (malignant tumours)

result from uncontrolled cell division.

Things to include:

A cancer happens when cells begin to divide

out of control. They form tumours that can

sometimes be felt as an unusual lump in the

body.

Diet and lifestyle can increase the risk of

developing certain cancers. For example:

 smoking increases the risk of lung cancer

e using sunscreen reduces the risk of skin
cancer

e eating more fruit and vegetables reduces
the risk of bowel cancer.

" - - Cancer cells

'l. ® | growing through
normal tissue

Cancer Research LK
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Task: Produce an information sheet on Blood

Things to include: k

Produce a list of & explain the Prasma
component’s
 Red blood cells
 White blood cells
* Platelets

] Plasma

White Blood Cells
and Platelets (< 1%)

Red Blood Cells
(45%)

7/
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Task: Produce an information sheet on Structure and functlon ot

arteries, veins and capillaries e

Artery @ tissues

Things to include:

Arteries
Carry blood away from the heart (always oxygenated
apart from the pulmonary artery which goes to the

B IGRTETES

Blood flow

lungs) f |

Have thick muscular walls ST R o o ciastic nbros

Have small passageways for blood (internal lumen) Dot rem e e

Contain blood under high pressure Atnicklayerof =

Veins

Carry blood to the heart (always de-oxygenated apart | Capillaries 1
from the pulmonary vein which goes from the lungs to Found in the muscles and lungs

the heart) Microscopic — one cell thick

Have thin walls Very low blood pressure

Have larger internal lumen Where gas exchange takes place. Oxygen passes through the
Contain blood under low pressure capillary wall and into the tissues, carbon dioxide passes from
Have valves to prevent blood flowing backwards the tissues into the blood 48
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Task: Produce an information sheet on The heart and blood vessels

|Th|ngs to include: |
| |

|The circulatory system. Blood is|
|pumped away from the heart at|

'high pressure in arteries, and|
'returns to the heart at low|
|pressure in veins. The human|
|circulatory system is a doublel

|C|rculatory system. |

Pulmonary artery Aorta (artery)

Vena cava
(vein)
Pulmonary vein
Right

atrium Left atrium

Tricuspid Bicuspid valve

valve

Septum

Right
ventricle

Left ventricle

49
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Task: Produce an information sheet on Plant defence responses
) 1

Things to include:

Many plants produce powerful
chemicals that either repel the
insect vectors of disease or Kkill
invading pathogens. Some of
these chemicals are so powerful
that we extract and use them or
synthesise them to help us control
insects, fungi and bacteria. Some
have strong flavours and are used

as herbs and spices '
-
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Task: Produce an information sheet on Plant disease
[ e e e 0. L
Things to include: |
:1. Dutch elm disease |
2. TMV |
(3. Blackspot = _ _ _ _ |

51
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Task: Produce an information sheet on Vaccination

) 1
Things to include:

Vaccination causes the body to produce

I I A weakened version of the pathogen
) is identified or genetically modified
enough white blood cells to protect

itself against a pathogen. Antibiotics are This is given to the person to be
vaccinated (normally by injection)

effective against bacteria, but not

against viruses. Some strains of bacteria The person’s immune system responds - their body
are resistant to antibiotics SO people notices antigens (foreign proteins) on the pathogens

Can be immuniSEd againSt d pathogen White blood cells (lymphocytes) then
through vaccination. Different vaccines produce antibodies which destroy the pathogens

are needed for different pathogens.

52
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Task: Produce an information sheet on Protist diseases — malaria

' 1
Things to include:

Malaria is a disease caused by a
protozoan, a type of single-celled
organism. The malaria parasite is spread
from person to person by mosquitoes.
These insects feed on blood and the
malaria parasite is passed on when the
mosquito takes a meal. Organisms that
spread disease, rather than causing it
themselves, are called vectors. The
mosquito is the vector for malaria.

parasites in
mosquito
salivary gland

parasites in ‘
£ . human |
2 liver f‘ |

I parasites in
red blood
cells (RBC)

parasnes in
mosquito gui

\;ti |
‘;@ Pdi‘dbltcs picked .' l. |" @;jj

up by a mosquito I
in a blood meal
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Task: Produce an information sheet on Active transport

Things to include:
Active transport is the process by molecule
which dissolved molecules move
across a cell membrane from a
lower to a higher concentration.
In active transport, particles
move against the concentration

gradient - and therefore require ¢ —
membrane

an input of energy from the cell.

Carrier
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Task: Produce an information sheet on Osmosis

: L ater molecules .
Things to inCIUde: :;'.-Iute mnller.ullese.g Starch OS[TIOS'S

Osmosis is the movement of water  partially
from a high concentration to a low permeable
concentration through a... membrane

Osmosis is the movement of

water from a less concentrated 0 | .
solution to a more concentrated 0 o © 4 I .
solution through a partially ® ° ¢ i &
I_|oermeable membrane. & 0 I
N By
Mors W o e
i i $ZKEI$TJSJEE:EEZIi§IIEE
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Task: Produce an information sheet on Microscopy

Eyepiece

Things to include:

e Clip your slide onto the mount

e Set your microscope to the lowest
magnification by changing the Am]_
objective lenses

* Roughly focus in on your slide using
the coarse focusing knob

* Focus in properly using the fine focus

e Set your microscope to the highest
magnification objective lenses

e Refocus using the fine focus knob

Stage controls 'y [ 1000x objcciivo|

|"|“~.r’|::—:-c:hu:|”icml STc::ge|

Coarse focus ——

| | - ——---@sr_: diaphragm |
Fine focus —

— llluminator

56
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Task: Produce an flash card on nerves & reflexes

—

'Things to include:

e What the 3 types of
nerve cells are

e Examples of
effectors &
responses

* Adiagram showing
a reflex arch

In the spinal cord the nerve
impulse causes a signal to be
sent directly to a

motor neuron.

The motor

stimulates a daffecto

(muscl )cuus.l ng
ontraction
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Task: Produce an information sheet on limiting factors

-

>

Things to include:

Three factors can limit the speed
of photosynthesis - light intensity,
carbon dioxide concentration and
temperature. Without enough
light, a plant cannot
photosynthesise very quickly, even
if there is plenty of water and
I_carbon dioxide.

Rate of photosynthesis

Light intensity

58
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Task: Produce an information sheet on chromosomes

Things to include:

Chromosomes are made from DNA.
Genes are short sections of DNA.
Genetically identical cells are produced
by a type of cell division called mitosis. In
sexual reproduction, a male gamete
fuses with a female gamete to produce a
new cell. This is called fertilisation.
Gametes are produced by a type of cell
division called meiosis. They contain a
single set of chromosomes, whereas
body cells contain two sets of
chromosomes.

Chromosome

Nucleus

59
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Task: Produce a flash card on Mitosis and the cell cycle

Things to include:

The cell cycle or cell-division cycle
is the series of events that take
place in a cell leading to its division
and duplication of its DNA to
I_produce two daughter cells.

60
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Task: Produce a flash card on the structure and function of the
nervous system

Things to include:
The nervous system is divided into two| eeners ——————

Spinal cord (CNS)

St'mu." (somatic/autonomic) ’ Initiation of reflexes from ventral

parts: the central nervous system| Seconooumtaymoor nom (somalic) and ateralhorn
) responses (somatic) . (autonomic) gray matter

Regulation of homeostatic Pathways for sensory and motor

consisting of the brain and spinal cord.| meemiens e fnctons boween peripner

and brain (somatic/autonomic)

These structures are protected by bone| ey mamo — }} L Gangiia i)

neurons (somatic/autonomic) Reception of sensory .stimuli b_y
a nd Cush |Oned from InJ u ry by the dorsal root and cranial ganglia
. . T D Relay of visceral motor responses
cerebrospinal fluid (CSF) the peripheral| mecrinos seen — [ 7775 P euonemic gl wiorem

(somatic/autonomic)
(ENS), located in the digestive
tract, is responsible for autonomous

system which connects the centrall uwimssmon oo cpancersy
nervous system to the rest of the body.

61
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Task: Produce a flash card on reflexes

Things to include:

A reflex, or reflex action, is an|reemeton oo dmae e
involuntary and nearly ﬁ
Instantaneous movement in' S

.

response to a stimulus. A reflex is, : Q‘*eﬂ \
made possible by neural pathways| == m I oy v
called reflex arcs which can act on| ~ %

an impulse before that impulse I

reaches the brain

_ 62




5 descn Slructure

GCSE Science Daily Revision Task — yndefstand ™

Task: Produce a flash card on the structure of the brain

Things to include:

The brain is made of three main parts:
the forebrain, midbrain, and hindbrain.
The forebrain consists of the cerebrum,
thalamus, and hypothalamus (part of
the limbic system). The midbrain
consists of the tectum and tegmentum.
The hindbrain is made of the
cerebellum, pons and medulla.

Frontal Lobe Parietal Lobe
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Task: Produce a flash card on the structure of the eye

Things to include:

Lens: The transparent structure
suspended behind the iris that
helps to focus light on the retina; it
primarly provides a fine-tuning
adjustment to the primary focusing
structure of the eye, which is the

Optic nerve

Optic disc area

cornea. ... Sclera: The tough outer

coat that protects the entire
eyeball. "
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Task: Produce a flash card on the control of body temperature

Things to include: .
The hypothalamus is the processing o

Increased

Thermoreceptors sweating:

vasodilation

centre in the brain that controls
bOdy temperature' It does thls by Increase in body Decrease in body
temperature temperature

triggering changes to effectors, i
Normal body i No | Normal body
such as sweat glands and muscles Smparatas G7)

T
controlling body hair. Heat stroke mbody emperatine

can happen when the body
becomes too hot; and hypothermia

when the body becomes too cold.

Shivering,
vasoconstriction

Nerve impulses
sent to skin

Thermoreceptors

65
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Task: Produce a flash card on the endocrine system

Things to include:
The endocrine system is the

collection of glands of an organism
that secrete hormones directly into
the circulatory system to be carried
I_towa rds distant target organs

Endocrme =

g _ Hypothal
SYStEITI = 3____ ypothalamus
" Pituitary gland
Pineal gland —

~—— Thyroid and

parathyroid
glands

Thymus ] |

' Pancreas
.-'"/-‘fl
Ovary —— Adrenal
(in female) \ glands
e\ P

“"“-——-__

—

Placenta

Testicle —t (durin
{in male) preanancy
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Task: Produce a flash card on the control of
blood glucose

'Things to include:

Insulin and glucagon are hormones
secreted by islet cells within the
pancreas. They are both secreted in
response to blood sugar levels, but
in opposite fashion! Insulin s
normally secreted by the beta cells
(a type of islet cell) of the pancreas

High Blood
Glucose

l ok

Glucagon Released Insulin Released
by Alpha Cells by Beta Cells
of Pancreas of me

Lh-rar Releases Fat Galls Take In
Glucose into Blood Glucose from Blood

- W

Normmal Blood 47
Glucose Lavels
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Task: Produce a flash card on the control of body water

balance
L

Things to include:
The urine passes from the kidneys
to the bladder, where it is stored
prior to being excreted from the
body. The kidneys do more than
just control the body's

water

blood to kidneys

kidney

bladder

urethra

68
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Task: Produce a flash card on kidney function

' =

Things to include: Blood capillaries
The kidneys are part of the urinary reptron
system, together with the ureter,
urethra and bladder. Humans have
two kidneys. They are bean-shaped .

organs - approximately 11.5 cm T et e ey
long — which are found just below o o omaieaves L\ —
our ribcage, one on either side of Naste product

(urine) to the

our spine. bladder
! 69
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Task: Produce a flash card on the Endometrium—  Endometrium
sheds (thins) thickens
menstrual cycle

Thickness of

. . ) endometrium — '”_I_J :
Things to include: e ining) (om0 [.;;:f %‘
The menstrual cycle is the regular Ouurzfﬁbih o~ B0

natural change that occurs in the T LA
. hormone levels
female reproductive system that CH&FSH) (=g,

makes pregnancy possible. The S s EIV\ %—’—N
and progesterone)}____| Progesierons

cycle is required for the production e
Body 37.0°
of ovocytes, and for the ielperare o
. ovulation  36.0° =
preparation of the uterus for pay el bbb
pregnancy Period starts—{'] ¥ = Iﬁ N e
] Period ends——  Ovulation (egg/ftleased)
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Task: Produce a flash card on contraception

| Things to include: |
| The deliberate use of artificial methods or otherl
|techniques to prevent pregnancy as aI
| consequence of sexual intercourse. The major
|forms of artificial contraception are: barrlerI
methods, of which the commonest is the condoml
or sheath; the contraceptive pill, which contains |
Isynthetic sex hormones which prevent ovulation |
in the female; intrauterine devices, such as the|
|c0|l which prevent the fertilized ovum from
|implanting in the uterus; and male or femaleI

| sterilization.
_______________J 71
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Task: Produce a flash card on control & coordination

Things to include:

Hormones are chemical substances that
regulate processes in the body.
Hormones are secreted by glands and
travel to their target organs in the
bloodstream. Several hormones are
involved in the female menstrual cycle.
Hormones can be used to control human
fertility and have advantages and
disadvantages.

Bra
rain Pituitary gland:

Produces many
hormones
Thyroid gland:
Controls activity
and heat in body

Pancreas:
Produces
imsulin and

Adrenal gland: glucagon

Produces _
adrenaline for Kidney
"fight or flight"
Teste (in male):
Ovary (in female): Produces sperm

Produces oestrogen and testosterone

and eqgs

72
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Task: Produce a flash card on negative feedback

conditions in the body

Things to include: change from set point
Negative feedback is a reaction that
causes a decrease in function. It occurs
in response to some kind of stimulus.
Often it causes the output of a system to
be lessened; so, the feedback tends to| ecorrestive mechanisms | plomective
stabilize the system. This can be referred

to as homeostatis, as in biology, or

equilibrium, as in mechanics. Teturned.

to set point

change
detected

73
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Task: Produce a flash card on the use of plant hormones

Things to include:

Selective weedkillers kill some plants but
not others. This can be useful for getting
rid of dandelions in a l[awn without
killing the grass, or getting rid of thistles
in a field without killing the

wheat plants. The selective weedkiller
contains growth hormone that causes
the weeds to grow too quickly.

(&) Mormal fruit (B} Achenes (C) Achenes removed;
removed sprayed with auxin

Swolien
receptacle = B

74
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Task: Produce a flash card on sexual & asexual reproduction

Things to include: | - .

Asexual reprOdUCtion Rep?zllﬁltion Re;:;{l:jc?tlion
Asexual reproduction only needs . A

one parent. All the offspring are B R " e
genetically dentical to each other,| | " e
and their parent. They are clones. each individua
Sexual reproduction I * LowGanstic Vetisbily
Sexual reproduction needs two| Disadvantages cmmne | amer
parents. Each parent produces sex ¢ Il | el
cells, called gametes

L 75
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Task: Produce a flash card on meiosis

Daughter
Nuclei Il

Things to include: Daughter

. « e . . Nuclei
Meiosis is a specialized type of cell g
division that reduces the / -
chromosome number by half, - n

\
creating four haploid cells, each /'
Interphase \| Meiosis | \

genetically distinct from the parent -
. Homologous Meiosis |l
cell that gave rise to them Chromosomes
e

oo
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Task: Produce a flash card on sex determination

Things to include:

A sex-determination system is a
biological system that determines the
development of sexual characteristics in
an organism. Most organisms that create
their offspring using sexual reproduction
have two sexes. Occasionally, there are
hermaphrodites in place of one or both
sexes.

77
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Task: Produce a flash card on DNA

—3 = Adenine

Things to include:

deoxyribonucleic acid: an extremely long
macromolecule that is the main component of
chromosomes and is the material that transfers
genetic characteristics in all life forms,
constructed of two nucleotide strands coiled
around each other in a ladderlike arrangement
with the sidepieces composed of alternating
phosphate and deoxyribose units and the rungs
composed of the purine and pyrimidine bases
adenine, guanine, cytosine, and thymine:

= = Thymine

3 = Cytosine

3 = Guanine

= Phosphate
backbone

78
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Task: Produce a flash card on protein synthesis

growing
protein

Things to include:

The process by which individual amino =i
specific order dictated by the nucleotide
sequence in DNA, which also involves
the processes of transcription and
translation. Protein synthesis is process
by which the genetic code puts together
proteins in the cell.

acids are connected to each other in a \t{:ﬁ !:.-s’

79
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Task: Produce a flash card on inherited disorders

Unaffected:
not a carrier,
no disorder

|Th|ngs to include: |
| I
'Some disorders are inherited, such|
las: red-green colour blindness.

B[] Carrier:
no disorder

B Affected:
has disorder
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Task: Produce a flash card on genetic

engineering

Things to include:

Certain enzymes can cut pieces of DNA from
one organism, and join them into a gap in the
DNA of another organism. This means that the
new organism with the inserted genes has the
genetic information for one or more new
characteristics. For example, the organism
might produce a useful substance, or be able to
carry out a new function. We say that the

I_organism has been genetically modified.

bacterium

human -
el / <1L7 chromosomes %\
\h.--_-!/ ‘ .\ 0, z plasmid
7z ,-NJ O'— kpslglsa'::g
‘slicedup’ __,
chromosome
gove responsie o 7 Oz
of insulin enzyme
O,_gene inserted
in plasmid
-y v
\ 'o O\\. / -
| |
suitable (@) (o) O
e, ~<0 xQ--vl et ome
0o 00
o) O )
reproduction \\._9 Q/ \ag Q/

of bacteria
and plasmids

production 81
of insulin
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Task: Produce a flash card on cloning

Things to include:

Clones are genetically identical individuals. Bacteria,
plants, and some animals, can reproduce asexually
to form clones that are genetically identical to their
parent. Identical human twins are also clones. Any
differences between them are due to
environmental factors.

Asexual reproduction only requires one parent,
unlike sexual reproduction, which needs two. Since
there is only one parent, there is no fusion of
gametes, and no mixing of genetic information. As a
result, the offspring are genetically identical to the

parent, and to each other.

Scottish Blackface Finn-Darset
iCyiopl asmic Daonor} {Muckear Danor)
® T
I'-. _f{ I;.i_ - .l-_l'-
_-'I' [ H":;. h
Enucleation Mammary Celis
hh"-.x L I
O | I
A -""-__.
4, 3
.H'\._ -. ..H--.. .._-'
2 —
el
; O -_-j
4 ~‘~_~_ Direct Cumrent Pulse
Blastocyst "
- B . Sumogate
ﬂ " _'E"""E Deally
l \-I [ —
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Task: Produce a flash card on selective breeding

1
Things to include:
These are the steps in selective breeding:

Decide which characteristics are
Important

Choose parents that show these
characteristics

Select the best offspring from parents
to breed the next generation

Repeat the process continuously

Cabbage - suppression of
intermnode length ’

.

Kale - enlargement
of leaves

b

Kaohlrabi - enhancement
of lateral meristems

Brocooli - suppression
of flower development

Cauliflower - sterility

of flowers Wild mustard
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Task: Produce a flash card on evolution

Things to include:

Change in the genetic composition of a
population during successive
generations, often resulting in the
development of new species. The
mechanisms of evolution include natural
selection acting on the genetic variation
among individuals, mutation, migration,
and genetic drift.
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Task: Produce a flash card on aerobic respiration

Things to include:
Respiration is a series of reactions

in which energy is released

the form of respiration which uses
oxygen. It can be summarised by
this equation:

+ water (+ energy)

from glucose. Aerobic respiration is

glucose + oxygen - carbon dioxide

-

descnhe slructure "

un [I B"““"[*"'§ l ‘‘‘‘‘‘ Hmnl&cular ansunp e

double membrane

Cristae
(location of the cytochrome system)

Matrix
(location of the Krebs' cycle)
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Task: Produce a flash card on the distribution of organisms

ﬁhings to include: _i

| The distribution of organisms in al

'habitat may be affected by physical .
|factors, such as temperature and B - bluets and hawks
llight. Transects and quadrats are, _

!_used to collect quantitative data. | ; nsects and larvas

Bacteria, earthworms,
wood lice and fungi
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Task: Produce a flash card on adaptations
1

Things to include:

Organisms are adapted to survive in T

different conditions. Over many .5\
generations, these adaptations have! [, K
come about through variation.
Variation involves small changes, __

between organisms which may allow | 5 | .

) Long Tongue-
Helps rip off leaves
off trees

Tough lips- Used to
protect lips from
&

that organism to compete better for
survival. Variation can have
environmental or genetic causes. .
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Task: Produce a flash card on producers, consumers and
decomposers.

I ||
Things to include:

A food chain shows what eats what in a particular habitat. It
shows the flow of energy and materials from one organism to
the next, beginning with a producer. The Sun is the ultimate
source of energy for most communities of living things. Green
plants are usually the producers in a food chain.

Producers are organisms that make their own organic nutrients
(food) - usually using energy from sunlight. Green plants make Grass seed Barn owl
their food by photosynthesis. The other organisms in a food
chain are consumers, because they all get their energy by
consuming other organismes.
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Task: Produce a flash card on trophic levels — Biomass —

and pyramids of biomass 7

Sparrowhawk

'Things to include:
A pyramid of biomass is a more

accurate indication of how much /{r
energy is passed on at each trophic et
level. Biomass is the mass of living ﬂ
material in  each organism " Caterpillar
multiplied by the total number of

organisms in that trophic level. ?

Oak tree 89
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Task: Produce a flash card on how materials are cycled

Things to include:
Carbon enters the living world as Types of Cycles:
carbon dioxide gas, which is “fixed” & Ey
(made useful to life) into sugar' ¢ X )
molecules. Carbon is recycled to F/ﬂ{_,'ﬁ
the nonliving world as carbon
dioxide gas; oxygen is recycled as
oxygen gas. ... Plants, animals, and
most other life forms cannot use

nitrogen gas.

start
here

&
l o

Nitrogen
Cycle

‘Water Cycle

J 90
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Task: Produce a flash card on biodiversity

Things to include:

Biodiversity means having as wide a range of
different species as possible. Maintaining
biodiversity is an important part of using the
environment in a sustainable way.
Indiscriminate use of the environment, for
example cutting down large areas of the rain
forest to grow crops such as soya, results in
a large number of species becoming extinct
and reduces biodiversity.

o descn - Sflie -

undersla “““““““ tl
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Task: Produce a flash card on waste management

Things to include:

Most rubbish is buried in landfill sites and not
all of it comprises safe materials. Even common
household items can contain toxic
chemicals such as poisonous metals. Many
smoke  alarms contain radioactive
americium. Industrial waste is also discharged
onto the land. Many farmers
apply pesticides to improve their crops, but
these can damage living things. Toxic chemicals
can be washed from the land into rivers, lakes

and seas.

- a v

i nl

o M descnhg slructure -

u " d -Bmcfll§ ln ol e ﬂmnla[:ula[t anscnmmn
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Task: Produce a flash card on global warming

IThings to include:
1. Sun’s rays enter the Earth’s
atmosphere
2. Heat is reflected back from the Earth’s e o
surface R e
3. Heat is absorbed by carbon dioxide "ﬂ:fri';::.‘”é‘.-ﬁ; \ T
(greenhouse gas) and as a result warms the Earth's ) The Earth
becomes trapped in the Earth’s warmer as
atmosphere The Earths surface
4. The Earth becomes hotter as a result | 5:5'2::?"??%:3“ ?A
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Task: Produce a flash card on farming techniques

. ° . Diversification enetically modi
Things to include: Stalepinns i
One such initiative is sustainable

farming. It simply means

production of food, plants and
animal products using farming
techniques that prove to be
beneficial for public health and
promote economic profitability. It
draws and learns from organic ,;
Government

farming. | policy

Modern
developments
in farming
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Task: Produce a flash card on role of biotechnology

'Things to include:

Agricultural biotechnology is a collection
of scientific techniques, including
genetic engineering, that are used to
modify and improve plants, animals and
micro-organisms for human benefit. It is
not a substitute for conventional plant
and animal breeding but can be a
powerful complement.

Tissue culture

Bacteria ‘
W J
‘ —
SV

DNA Extraction /
,\r“j,_}J
i

and Isolation

A

Cloning and

Designing Genes Tran'-;fﬂrmatlan

g
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Task: Produce a flash card on speciati {999999999999

Isolation

Two populations separated by a barrier

Things to include: 000000 adadfag 000000
New species can arise as a result of ]

Mutants

|solat|or.1. This is vyhere two Qgg'béé 000 4 g&g"ggg
populations of a species become

geographically separated. For, ®0®®0® adadad c0000@

. . Selm:tion pressure
example, Charles Darwin described| S e

Hairy form has a selective Blue form has a selective

speciation of finches this way. sdvaiage sdvania
L

After a very long period

The populations can no longer interbreed to produce
fertile offspring, so two new species have formed
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Task: Produce a flash card on the theory of evolution

Things to include:

The theory of evolution states that evolution happens

by natural selection. The key points are that:

e individuals in a species show a wide range of
variation

e this variation is because of differences in their genes

e individuals with characteristics most suited tothe
environment are more likely to survive and
reproduce

e the genes that allow these individuals to be
successful are passed to their offspring
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Task: Produce a flash card on the evidence for evolution
, .

Things to include:

Most of the evidence for evolution
comes from the fossil record. Fossils
show how much, or how little,
organisms have changed over time. One
of the problems with the fossil record is
that it contains gaps. Not all organisms
fossilize well, and there will be many
fossils that have been destroyed by the
movements of the Earth, or simply not! Human
yet been discovered.

Bird Whale
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Task: Produce a flash card on extinction

Things to include:

Individuals that are poorly adapted
to their environment are less likely
to survive and reproduce than
those that are well adapted.
Similarly, it is possible that a
species that is poorly adapted to its
environment will not survive at all,
and will become extinct.
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Task: Produce a flash card on how temperature effects rate of

reaction

Things to include:

Increasing the temperature

increases the speed of the reacting
particles so that they collide more

frequently and more energetically.
This increases the rate of reaction.

Low temperature

ey
ik
-
L=
=]
=
=1
[ T
=]
-E
-
e
o
]
m
=
s
o
‘_

Time from start of reaction
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Things to include:

Increasing the pressure of reacting
gases increases the frequency of
collisions and so increases the rate
I_of reaction.

Low
concentration/
pressure.

Less collisions

Little energy

descn : slructure
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Task: Produce a flash card on how pressure effects rate of reaction

0
ge.

5D
Ocpcp

High
concentration/
pressure.

More collisions

More energy

102
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Task: Produce a flash card on how surface area effects rate of

reaction

Things to include:

Increasing the surface area of solid
reactants increases the frequency
of collisions and so increases the
I_rate of reaction

Hydrogen ions can hit the outer layer of atoms . ..

Y & ¢ & &
& DIRIRIDIDIPIPIEIEIE,
... butnot
these in the ¢
centre of the
I,
2 @
&
® ® ®
¢ O

With the sarme number of ators now splitinto lots of
smaller bits, there are hardly any magnesium atoms
which the hydrogen ions can't get at.

i%l ot .
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Task: Produce a flash card on catalysts

F ]
Things to inCIUde: ErIErQ!,I' """""""" 1 Activation Energ}l
; H without catalyst
= S— - Activation Energy
Catalysts change the rate of I//‘\\I Iwmmm
chemical reactions but are not used Reactants | |y
up during the reaction. Different \
I_reactions need different catalysts. Products
fin-

Progress of reaction

104



GCSE Science Daily Revision Task

Task: Produce a flash card on maklng copper sulphate
Thmgs to include:

Insoluble salts can be made by mixing
appropriate solutions of ions so that a
precipitate is formed. Precipitation
can be used to remove unwanted

5 descn Slructure

underslandm”'““"'”

ions from solutions, for example in
treating water for drinking or in
treating effluent.
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Task: Produce a concept map on electrolysis

electro
is bro
electro

Things to include:
Passing an electric current through
ionic substances that are molten,
for example lead bromide, or in
solution breaks them down
elements. This process

Into
is called
ysis and the substance that
ken down is called the

yte.

-

Positive lead ions
attracted to the
negative electrode

Negative bromide
ions attracted to the
positive electrode

Molten lead(ll) bromide

106
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Task: Produce an information sheet on the production of aluminium

A
e

Things to include:

uminium is manufactured by the
ectrolysis of a molten mixture of

d

uminium oxide and cryolite.

Aluminium forms at the negative

electrode and oxygen at the
positive electrode. The positive
electrode is made of carbon,

which reacts with the oxygen to
I_produce carbon dioxide.

-

steel case

punfied alurniniurn ore
dissalved in molten cryolite

graphite anode

graphite cathode rnolten

alurmimiarm®’
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Task: Produce a flash card on ionic bonding

Ionic Bonding o0

Things to include:

e How ionic bonds form

e How the charge of the
molecules effects the
molecule that forms

e Examples of ionic
compounds

108
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Task: Produce a flash card on covalent bonding

Things to include:

What covalent bonds are
How covalent bonds form
Examples of covalent
molecules

(HX ¢ tH

®Electron from hydrogen

®E|lectron from carbon
109
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Task: Produce a flash card on metallic bonding

free electrons from outer
shells of metal atoms

Things to include:

e What metallic bonds are

e How metallic bonds form
 Diagrams showing metallic
oonding

metal 1ons 110
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Task: Produce a concept map on different types of bonding

Cova(e,ne bondmg

wasn't

Bobby was al wﬂted HARE Ilmeume
lways & stral ndM’ hwmr usnl because

Reer jikad xo b° ocwenw onmmesu.n

give it a Ty, he'd bond with

. G4 6 @13

Things to include:

e Metallic bonding lonic boﬂd mg
* Covalent bonding ‘, L@
* |onic bonding

me,fa((cc bor\d t ﬁg

{J &
B N N
&_. - NERNE”

Interrogations as w WHY the

111
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Task: Produce a summary sheet on nano science

Things to include:

What nano science is
The size of nano particles
Some of the uses of nano
science

4 cm

Surface area
= (4 cmx 4 cm x 6 faces) = 96 cm?

s descn slructure
Jn-\;
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Surface area of one cube
= (2 cm x 2 cm) x 6 faces = 24 cm?

Total surface area
=24 cm? x 8 cubes = 192 cm?

112
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Task: Produce a summary sheet on the calculations used in

chemistry

'Things to include:

e Mr equation

* Moles equation

* Yield equation

 Working out empirical
formula

Quantity

Length

Time

Temperature

Amount of
substance

Quantity Unit
symbol name

/ meter

m kilogram
t second
T kelvin
n mole

Unit
abbreviation

m

kg

8

K

mol
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Task: Produce a flash card on chromatography

Things to include:

e What chromatography is
e How it's carried out

e Whenitis used

1 Simple chromatography

Eﬂc;ﬁu—"/

pin ——

paper -

heaker —s

ink spot &

waler  —fe-

Ji
) water "

o b descnhe

undersland

oo

End
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Task: Produce a flash card on instrumental analysis

'Things to include:

e What instrumental analysis
1S

e How gas chromatography
is carried out

e Whatitis used for

-

Stimulus:
* light
* heal
= current
* vollage

Sample

Input

, Transducer
= | (detector)

Tl

Signal
Processor Readout:
« amplifier " meter
» digitizer * plotter
* computer

115
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Task: Produce a flash card on the structure of the atom

Things to include:

electron
Atoms consist of electrons surrounding
a nucleus that contains protons and
neutrons. Neutrons are neutral, but « proton
protons and electrons are electrically H,e
charged. Protons have a relative charge neutrons

of +1, while electrons have a relative
charge of -1. The number of protons in
an atom is called its atomic number.

_ 116
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Task: Produce a flash card on the arrangement of electrons

Things to include: PP
shell 8 electrons
The number of electrons in an atom is
the same as the number of protons.
These electrons are arranged in shells or
‘energy levels' around the nucleus.
The arrangement of electrons determin
es the chemical properties of an
element.

-

117
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Task: Produce a flash card on the limestone cycle

1 Calcium carbonate

Things to include: 7
“**‘ T

Limestone is mainly calcium carbonate, CaCOs;. j Cm_lmm
When it is heated, it breaks down to form = o ad
calcium oxide and carbon dioxide. Calcium \ ]‘
oxide reacts with water to produce calcium Ak atr s
hydroxide. Limestone and its products have N s A
many uses, including being used to make =
mortar, cement, concrete and glass. The limestorie cycle

118
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Task: Produce a flash card on extracting iron

iron ore, coke and limestone

Things to include: ot guses _'Lf ,._,

hot waste gases

Extracting iron from iron ore using a
Blast Furnace. Introduction. The
common ores of iron are both iron
oxides, and these can be reduced

to iron by heating them with carbon in
the form of coke. Coke is produced by

heating coal in the absence of air.

steel lined with
heat-resistant
barick

hot air blast ——- -+ hot air blast

1
% 5 ;mp hiole for slag
119

1 tap hole for iron
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Task: Produce a flash card on steel

car
car
MmO

SUC

Things to include:

Carbon is removed by blowing oxygen
into the molten metal. It reacts with the

oon producing carbon monoxide and
oon dioxide. These escape from the

achieve steel with the desired carbon
content. Other metals are often added,

ten metal. Enough oxygen is used to

h as vanadium and chromium.
-

120
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Task: Produce a flash card on titanium

Things to include: m

Unlike iron, aluminium and titanium cannot be extracted

from their oxides by reduction with carbon:

 Aluminium is more reactive than carbon, so the
reaction does not work.

e Titanium forms titanium carbide with carbon, which
makes the metal brittle.

Aluminium extraction is expensive because the process

needs a lot of electrical energy. Titanium extraction is

expensive because the process involves several
stages and a lot of energy. This especially limits the uses

of titanium.

_ 121
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Task: Produce a flash card on smelting copper

IThings to include:

Copper
Copper 502 hﬁ Concurtrate
Smelting is a form of extractivel Concentrate kBN -
. : . § ] |0
metallurgy; its main use is to produce a Oxygen Iy ) Oxygen

base metal from its ore. This includes
production of silver, iron, copper and
other base metals from their ores. Slog o N e

122
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Task: Produce a flash card on the structure of alkanes

Things to include:
methane, CH, H—C—H

Alkanes. Hydrocarbons which contain
only single bonds are called alkanes. A
They are called saturated hydrocarbons ethane, CH, H— C—C—H
because there is a hydrogen in every
possible location. This gives them a
general formula CH,,,,- The first
four alkanes are methane, ethane, propane, C.H, H—C—C—C—H

propane, and butane E H H H_
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Task: Produce a flash card on fractional distillation

'Things to include: |

Refinery gases Small molecules

Bottled gas Low boiling point
Very volatile

Flows easily

(&1
Cool (25 °C) Ignites easily

Fractional distillation is the
separation of a mixture into its
component parts, or fractions,
separating chemical compounds by
their boiling point by heating them
to a temperature at which one or '
more fractions of the compound will

vaporize. ——

L a roads & roofs Does nojtzlénite easily

Fuel for cars

|_.>

Kerosene

Aircraft fuel

Fuel for cars,
lorries, buses

Fuel oil

Fuel for ships

Large molecules
Hot (350 °C) . power stations

High boiling point

Not very volatile

Does not flow easily
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Task: Produce a flash card on burning fuels

'Things to include:

We burn fuels to produce energy. When these fuels
burn, the atoms in the fuels combine with oxygen
from the air to make new molecules.

Coal is made mainly of carbon. This burns to
produce carbon dioxide.

Petrol, diesel fuel and fuel oil are hydrocarbons.
Their molecules are made of carbon and hydrogen
atoms. When these fuels burn, the carbon and
hydrogen atoms combine with oxygen atoms to
produce carbon dioxide and water vapour.

125
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Task: Produce a flash card on producing ethanol

Things to include:

Ethanol can be manufactured by reacting ethene
(from cracking crude oil fractions) with steam.
A catalyst of phosphoric acid is used to ensure a fast

reaction. H C C D — H
he process is continuous — as long as ethene and steam I I

are fed into one end of the reaction vessel, ethanol will
be produced. These features make it an efficient process,
but there is a problem. Ethene is made from crude oil,
which is a non-renewable resource. It cannot be
replaced once it is used up and it will run out one day. I

126
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Task: Produce a flash card on cracking

'Things to include: }

Cracking allows large hydrocarbon | I | |

molecules to be broken down into smaller,
more useful hydrocarbon molecules.
Fractions containing large hydrocarbon
molecules are vaporised and passed over a
hot catalyst. This breaks chemical bonds in ):(
the molecules, and forms smaller

I_hydrocarbon molecules.
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Task: Produce a flash card on polymerisation

Things to include:

Some small molecules can join together to
make very long molecules called polymers.
This process is called polymerisation.

Many polymers are made from chemicals
that are obtained from crude oil. For
example, molecules of ethene join together
to make poly(ethene), commonly known as
polythene.

|
L=
|

L:: } soyrrisation { % 3 : jl

MMan o er repesting unit
H H H H
| | olymerisaton | |
| L | J
H H H H.Jn
ethene repeating unit of
poly( ethene)
H H Cl
| | polyrmerisaton | |
= C—1C
| { ] J
H H H H.J/n
chloroethene repeatng unt of

palyl chloroghene)
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Task: Produce a flash card on producing vegetable

Things to include:

The plant materials are crushed and pressed to
squeeze the oil out. Olive oil is obtained this
way. Sometimes the oil is more difficult to
extract and has to be dissolved in a solvent.
Once the oil is dissolved, the solvent s
removed by distillation, and impurities such as
water are also removed, to leave pure

,,,,,,,,,,, Ay cdescn :

slructure
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Storage

v

Cleaning

v

Decortication
Shelling

v

Milling
Grinding

v

Qil
Expelling

v

Crude Oil

Cake

Filtering

vegetable oil. Sunflower oil is obtained in this

Deodorising

< e 4] e

way.

Neutralising
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Task: Produce a flash card on emulations

Things to include:

Emulsifier molecules have two different

ends:

* a hydrophilic end - 'water-loving' - that
forms chemical bonds with water but Hydrophobic
not with oils

e a hydrophobic end - 'water-hating' -
that forms chemical bonds with oils
but not with water.

Head

— 130
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Task: Produce a flash card on the structure of the Earth

Things to include:

The Earth is almost a sphere. These are its main

layers, starting with the outermost:

e crust - relatively thin and rocky

 mantle - has the properties of a solid, but
can flow very slowly

e outer core - made from liquid nickel and iron

* inner core - made from solid nickel and iron

-l

atmosphere
44— crust —p

mantle

auter core

INNer core

131

slructure



descnhe slructure

GCSE Science Daily Revision Task undé’““f'§| T

Task: Produce a flash card on fractional distillation of air

Things to include: Gaseous

nitrogen
out

The liguid nitrogen and oxygen are then
separated by fractional distillation. The
liguefied air is passed into the bottom of R
a fractionating column. Just as in the
columns used to separate oil fractions, —>
the column is warmer at the bottom
than it is at the top.

Liquid

oxygen
out

q

-
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Task: Produce a flash card on the elements in the periodic table

Things to include:

The vertical columns in the periodic Periodic Table
table are called groups. Each group

contains elements that have similar of the Elements
properties. The periodic table has eight "

main groups. For example, group 1 g

contains very reactive metals such as b‘f:i" ]

sodium - Na - while group 7 contains c?s_i'\i_"
very reactive non-metals such as| HEEE
chlorine - Cl.

133
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Task: Produce a flash card on the development of the periodic
table.

Development of the modern Periodic Table
By the end of the 1700s there were about 30 known elements

Things to include:

John Dalton first began organizing elements at the turn of the century:

Russian chemist Dmitri Mendeleev OCODOO®®BO O O
produ.ced a PerIOdIC table based on o © @ ® 00 0 @ ®
atomic weights but arranged

'‘periodically'. Elements with similar ©Y O OO ':I[D @
properties appeared under each other. © @ @' O ® 0 ® @ @
Gaps were left for yet to be discovered

elements.

-
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Task: Produce a flash card to explain the differences between
metals and non-metals

Things to include:
: :
Metals’ except mercury & galllum dre SOIIdS Solid at room temperature Solids, liquids or gases at room
at room temperature while non-metals ,| |(Hethel T
. . Shiny if polished Mot shiny
except bromlne are SOlIdS or gases at room Conduct eletricity Do not conduct electricity
temperature. ... Metals are good conductors (e loaplie bt
of heat & electricity. Exception: Lead & ! |Conductheat Do not conduct heat (except
graphite)
Mmercury are poor conductors of heat. Non- Bend without breaking Break easily if solid (brittle)
| d f h d (malleable)
metas are poor con UCtorS O eat an Can stretch into wires (ductile) Cannot stretch easily
electricity.
-
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Task: Produce a flash card on the elements in Group O

Things to include:

The group 0 elements are found on the
right hand side of the periodic table.
They are called the noble gases because
they are very unreactive. The highest
occupied energy levels (outermost
shells) of their atoms are full: helium

BEz=zz s
@ @

Increasing Boiling Point

atoms have two electrons in their outer L ——

] T T g
-275 =250 -225 200 VS5 150 125 100 75 -50
Boiling Point (°C)

energy level.
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Task: Produce a flash card on the elements in Group 1

IThings to include: | |E|
Lithium
The alkali metals are a group (column) in _
the periodic table consisting of the Sodium
chemical elements lithium (Li), sodium Potassium
(Na), potassium (K), rubidium (Rb), o
caesium (Cs), and francium (Fr). Rubidium
Cesium

Francium
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Task: Produce a flash card on the elements in Group 7

Things to include: most reactive

attracts electrons easily

The group 7 elements are also known as
the halogens. They include fluorine,
chlorine, bromine and iodine, which all
have seven electrons in their outer shell. |
In a displacement reaction, a less At least reactive

reactive element is displaced by a more has great difficulty

reactive element. attracting electrons
-
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Task: Produce a flash card on the transition elements

Things to include:

The elements in the middle section of
the Periodic Table are the transition
elements. They're all metals with typical
metallic properties eg conducting heat
and electricity. They often form coloured
compounds.

TRANSITION

METALS

' u dascn :

undersland

strunture
mnleauiar
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Task: Produce a flash card on Oil Rig

What does OILRIG stand for in terms of redox reactions?
’ g \
Oxidation

Things to include:

| :‘
13
(%
Kl

Is

Redox reactions involve both reduction

and oxidation:

* reduction is the removal of oxygen
from a substance in a reaction

e oxidation is the addition of oxygen to
a substance in a reaction, or the
reaction of a substance with oxygen

LLoss of electrons

\

AV AVAT AVAVAVAVAVAVAva | B

<
¥
..
K
2

ity

I

I
E—

Reduction

Is

Gain of electrons
" =,
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Task: Produce a flash card on reactions with metals

Things to include: of oxygen gas

Acids will react with reactive metals, —

such as magnesium and zinc, to make a

salt and hydrogen. The hydrogen causes

bubbling during the reaction. It can be i .
detected using a lighted splint, which white maﬁmfm
causes the gas to burn with a squeaky "

pop.

-
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Task: Produce a flash card on Oxidation

Things to include:

Oxidation is the gain of oxygen by a
substance. For example, magnesium is

oxidised when it reacts with oxygen to
form magnesium oxide:

magnesium + oxygen —> magnhesium

oxide

-

air and
water

oil
—+— boiled water
calcium /
\!_/ chloride LY
water air
no air no water
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Task: Produce a flash card on reactions of metals with acids

IThings to include:

Acids react with metals, metal oxides,
metal hydroxides and metal carbonates.
During each of these reactions a salt is
made.

K Potassium
Na Sodium

Ca Calcium
g Magnesium
Al Aluminium
Cc Carbon

N dinc

Fe Iron

5N Tin

Pb Lead

H HAyvdroger
Cu Copper

Ag Silver

Au Gold

h
most

reactive

least
reactive

Pt Platinum

4

[added for comparisor]
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Task: Produce a flash card on neutralisation

Things to include: Acids & alkalis ‘

Acids

vvvvvvv All acids release hydrogen

When the H*(aq) ions from an acid react with the OH™(aq) ions ions into solution when
from an alkali, a neutralisation reaction occurs to form water. HNO,, + water — H¥,,,,+ NO,- added to water. It is these

.. . . 3(0) (ag) 3 (ag) excess H® ions that make a
This is the equation for the reaction: sl e,
H*(aq) + OH (aq) = H20(l) H,50, () + water = 2H*,q) + SO, )

For example, hydrochloric acid and sodium hydroxide solution .
react together to form water and sodium chloride solution. The Alkalis
acid contains H*ions and Cl-ions, and the alkali contains | =%

WHAT DO YOU NOTICE

Na*ions and OH ions. The H*ions and OH~ions produce the . ] ABOUT THE PRODUCT OF
KOH;) + water — K*(;;, + OH THE REACTION BETWEEN
+ _. . (s) (ag) (ag)
water, and the Na*ions and Cl~ions produce the sodium e

vvvvvv

chloride, NaCl(aq). | CalOH), (y + water — Ca*(yq) + 20H 5y
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Task: Produce a flash card on Acids & alkalis

than 7 are alkaline.

Things to include:

Bases are substances that can react with
acids and neutralise them. Alkalis are
bases that are soluble in water. The pH
scale measures how acidic or alkaline a
substance is. Substances with a pH lower
than 7 are acidic, those with a pH of 7
are neutral and those with a pH greater

-

14

add acid
to alkali

pH ¢
volume to
add alkali neutralise
to acid =X [m3

X
-

volume of acid added to alkali =—

volume of alkali added to acid =
145

or
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Task: Produce a flash card on titrations

Things to include:

For some synthesised chemical compounds -
pharmaceuticals, for example - it is very important that .. Clamp stand
they have a high level of purity. Just a tiny amount of an
impurity in a drug could cause a great deal of harm to a
patient.

o Burette containing acid

Samples of chemicals that are synthesised must be
checked for purity. This is often done by carrying out
a titration. A titration is used to measure the volume of )

] ) ) Known volume of alkali
one solution that exactly reacts with another solution. r o containing a few drops

of indicator
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Task: Produce a flash card on acid strength

'Things to include:

Acid solutions contain hydrogen ions. The i Formula | Strength
higher the concentration of hydrogen ions, the sulfuric acid H,SO, strong
lower the pH. Hydrochloric acid is a strong acid hydrochloric acid | HCI strong
and ethanoic acid is a weak acid. Strong acids nitric acid HNO, strong
are fully ionised but weak acids are only partly ethanoic acid CH,COOH

ionised in solution. At the same concentration, (vinegar)

strong acids have a higher concentration of
hydrogen ions than weak acids.
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Task: Produce a flash card on exothermic & endothermic reactions

Things to include: 4 Activation A Activation
energy energy F
E A
. . i 1] a
Exothermic reactions transfer energy to! |§ T )
. . . — | Reactants — Products

the surroundings. Endothermic reactions! | [ 8 Ia\gnemy

H . a energy / _____ E absorbed
take in energy from the surroundings. 5| released Products © | Reactants
Reversible reactions are where the Reaction Progress” Heietion Prograss =
products can react to remake the Exothermic Endothermic
original reactants. If the forward Lo oAl
reaction is exothermic, the reverse
reaction is endothermic. 128
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Task: Produce a flash card on reaction Profiles

Things to include: i

— vans/m;n\state
For a chemical reaction or process an f
energy profile (or reaction coordinate ( ﬂ':“"'?ﬁD”E”E@?
diagram) is a theoretical representation reacts | ¥
of a single energetic pathway, along the! |
reaction coordinate, as the reactants are N

transformed into products.

-l

Progress of reaction
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Task: Produce a flash card on calculating energy change in reactions

Things to include:

moles of the limiting reactant (eg the
fuel burned or the solute added).

Data from a calorimetry experiment can
be used to calculate the molar enthalpy
change of a reaction. You need to know
the mass — or volume of the water that
was heated, the temperature change of
the water, and the mass or number of

150
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Task: Produce a flash card on cells & batteries

Things to include:

Ordinary 'dry-cell' batteries are non-
rechargeable. As the reactants inside
them become used up in chemical
reactions, the output from these
batteries gradually falls. Once all the
reactants have been used up, these
batteries go 'flat' and cannot supply
electrical energy anymore.

-

und

card or

plastic

oy cdescn - slructure

B’"’”F? l uuuuuuu Hmﬂ[ﬂﬁlﬂa[ aﬂsuuu i 'n%'a'i-??:"

torch

§; hattery’
¢y doc by

The
ordinary
Zinc-
carhon

dry
cell
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Task: Produce a flash card on fuel cells _
@ electrons e (c) doc b

- - . H-0 \{: hEIh EHCESS
Things to include: = _= fuel
water
out
The use of hydrogen-oxygen fuels cells in
: : : 0 -
cars has benefits, .msludlng zero @_a}? {_:_' @
emissions of carbon dioxide from the =
car, and less reliance on fossil fuels. The airor 2 T N
Earth has vast amounts of water, which 0xYgen + qolyvmer  hydrogen
can be decomposed - using electricity - E”ﬂgm'g E|EEt£thtE Eﬂﬂgm‘g
FOTan
to produce hydrogen (and oxygen). B cathode E]?Ehaﬂge - anode

electrode o3 electrode,
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Task: Produce a flash card on elements & compounds

Things to include:

Substance Types of atom So itis...
, chemically
All matter is made of atoms. There are over a hundred e
different types of atom, called elements, and each one
, hydrogen hydrogen an element
has a symbol. The atoms of a particular element are
identical to each other. sodium chloride  sodium and a compound
chlorine
When atoms of different elements join together they, carbon carbon an element
make a compound. Compounds are represented by' carbon dioxide  carbon and a compound
formulae that show how many atoms of each element oxygen

are in the compound. Formulae can be worked out from
the charge of the ions that make up the compound.
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Task: Produce a flash card on mixtures

| 1

Things to include: m

* Animpure substance made from different
elements or compounds. el Mixture

e Mixtures can usually be separated by
physical techniques such as filtering and
distillation.

e Air is a mixture that contains the elements
nitrogen, oxygen and argon, and also the
compound carbon dioxide.
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Task: Produce a flash card on testing for hydrogen

I [J [ ]
Things to include: )
T 5% —— test tube
. . - test tube
A lighted wooden splint makes a
popping sound in a test tube of b0
lighted
hyd rogen. : wooden gplint
Fo
&;!— magnesium ribbon /3 /

_J— vinegar L
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Task: Produce a flash card on testing for oxygen

Things to include:

A glowing wooden splint
relights in a test tube of
oxygen.

Glowing
splint

/

.l-' -
- ‘

Oxygen "1 515

Gas~, \
I'.

undersla “““““““ tI

s descn Slructure
mnlacula[ ‘inr
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Task: Produce a flash card on testing for carbon dioxide

Things to include: CARBON DIOXIDE

GAS .
A lighted wooden splint goes out in a -l e
test tube of carbon dioxide but this
nappens with other gases, too. It is ot - -
oetter to bubble the test gas through ofb
imewater - calcium hydroxide solution. P -
Carbon dioxide turns limewater cloudy L[HEWﬂTEEtﬂ TURNS MILKY
white. — =

-
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Task: Produce a flash card on testing for chlorine

IThings to include:

Chlorine has a characteristic sharp,
choking smell. Italso makes damp blue
litmus paper turn red, and then bleaches
it white. Chlorine makes damp starch-
iodide paper turn blue-black.

4

Silver nitrateic} doc o
TESTS FOR biown
HALIDE

IONS Agtw

/ in teat pipette

W O "

G. white
A /precipitate

silver chloride

.IE'LH Cl is)

chloride i ion
solution | (aq)

l"'u-..._...«"‘J plus dilute nitric acid
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Task: Produce a flash card on finite & renewable resources

Things to include:
Renewable resources are commodities|  henewable Energy Non-Renewable Energy
such as solar energy, oxygen, biomass,
fish stocks or forestry that s
inexhaustible or replaceable over time
providing that the rate of extraction of F %
the resource is less than the natural rate| 4. J w@ \/
at which the resource renews itself. ...

Finite resources cannot be renewed.

Nalural Gas
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Task: Produce a flash card on potable water ?

IThings to include: m

Sedimentation
tank

Drinking water, also known as potable
water or improved drinking water, is
water that is safe to drink or to use for
food preparation, without risk of health

problems.

Storage

—l

Chlorine

To homes
and 160

factories
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Task: Produce a flash card on water treatment

Things to include:

Storage
When we turn our taps on, we naturally m
assume the water is safe to drink. This is| <&@l
because it is treated before it is supplied to our I S

homes. In some parts of the country, fluoride is
added to the water supply but this is —— .
controversial. Water can also be filtered at sann J coons E added
home — to help improve its taste and quality. In
parts of the world where water is more scarce,
sea water is distilled to provide drinking water.

L 161
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Task: Produce a flash card on sewage treatment

Things to include:

Sewage

Bacteria is added to the sewage, and
oxygen is forced through the mixture.
The bacteria consume all the food and
nutrients in the sewage. The mixture is

then left in still tanks where the bacteria Sk

oy
Biclogical
filter +:mn::| filter

then to river

Either

settle to form sludge. The remaining Methene out = S
water is almost pure and can be gt i+ prvted e
returned to a river. sludge digester 1
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Task: Produce a flash card on obtaining copper

Things to include: Pure Impure
Copper Copper
Cathude Anude

Copper can be extracted from its ore by

(+
heating it with carbon. Impure copper is VE
purified by electrolysis in which the

anode is impure copper, the cathode is

pure copper, and the electrolyte is Cu2*

copper sulphate solution. An alloy is a Cu2+ Cu2t
mixture of two elements, one of which is Copper(ll) Sulphateag
a metal.

-
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Task: Produce a flash card on life cycle assessments

Things to include:

The key features of a life cycle assessment
include the following factors:

the main requirements for energy input

the environmental impact and sustainability
of making the materials from natural
resources

the environmental impact of making the
product from the material

the environmental impact of using the
product

the environmental impact of disposing of the
product by incineration, landfill or recycling |

Raw mate:lats
Energy Energy Ene_rgy
Production -n Disposal
WaSI;& Wasta WaST.E.
EITIISE.IOHE to EI‘I'IISE,IOHE to EI‘I'IISE,IOHE to
air and water air and water air and water
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Task: Produce a flash card on recycling

IThings to include:

Recycling is an important way to help
us achieve sustainable development.
We can recycle many resources,
including:

e glass

* metal

* paper

PLASTIC
LAl
T4

165
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Task: Produce a flash card on corrosion

Things to include:

Iron wire
When metals are exposed to the open nall
water

tin magnesium
air and bad weather, you might have
noticed that they rust. Chemists call
rusting corrosion. In this topic we will

strip strip
look at what happens to metal atoms @

over this time to change them from a slightly yery not
“shiny metal” appearance to a dirty, rusty rusty rusty
brown powder.
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Task: Produce a flash card on alloys

ﬁhings to include: | |

|An alloy is a mixture of two elements,|
jone of which is a metal. Alloys often |

| have properties that are different to the | __
|metals they contain. This makes them |
|more useful than the pure metals alone. |
|For example, alloys are often harder!
|than the metal they contain. |
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Task: Produce a flash card on polymers

|
T

—~ : - | o
Things to include: . i
Alkenes can be used to make polymers.
Polymers are very large molecules made o o UI Tl
when many smaller molecules join | €=¢ - “:—rl:J
together, end-to-end. The smaller o Hon)n
molecules are called monomers. In o i
general: I L

i l|: =L|j polyrmerisation .,|: B LJ:
lots of monomer molecules >  a 1) o
polymer molecule chloroethene repeating unit of

polyl chlorosthene)
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Task: Produce a flash card on ceramic's

|
Things to include:
Ceramic materials:

are solids made by baking a starting
material in a very hot oven or kiln

are hard and tough

have very many different uses

You will have seen ceramic materials
coated in a tough glaze in bathroom:s.
They are hard and tough, and

waterproof.

Yo u '
T e N7 Je N 4

...,.( "\.

L=
\‘\‘I“\ ’ ‘\\
\‘ ;“
o I‘"\\,I \\ I’
"‘\ I ‘\ I.
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Task: Produce a flash card on ionic bonds

Things to include:

lonic bonding is the complete transfer of
valence electron(s) between atoms. It is
a type of chemical bondthat generates
two oppositely charged ions. In ionic
bonds, the metal loses electrons to
become a positively charged cation,
whereas the nonmetal accepts those
electrons to become a negatively
charged anion

lonic Bonding o g




e descn - st~

GCSE Science Daily Revision Task il

Task: Produce a flash card on covalent bonds

IThings to include:

A covalent bond is formed
between non metal atoms,
which combine together by 0 m
sharing electrons. Covalent
compounds have no free
electrons and no ions so they
don't conduct electricity. ®Electron from hydrogen

®Electron from carbon 1
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Task: Produce a flash card on polymers

Things to include: |

A polymer is a large molecule, or QOOQ
macromolecule, composed of many
repeated subunits. Because of their
broad range of properties, both
synthetic and natural polymers play
essential and ubiquitous roles in
everyday life.

Monomers

Polymerization

Polymer
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Task: Produce a flash card on metallic bonding

Free Electrons from outer

Things to include: shell of metal atoms
Metallic bonding is a type of
chemical bonding that arises from
the electrostatic attractive force
between conduction electrons and
I_positively charged metal ions

Metal ions
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Task: Produce a flash card on states of matter

Things to include:

States of matter. Almost all
substances can be classified into
three states of matter — solids,
liquids and gases. ... Heating and

cooling a substance can cause it to o Mot
change state. —
G .

Exothermic Process (Gives off heat)
Endothermic Process (Requires heat)
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Task: Produce a flash card on diamond

Things to include:

Diamond is one allotrope of carbon. Its

properties include:

e Lustrous (shiny)

e Colourless and clear (transparent)

e Hard

 High melting point

e Insoluble in water (does not dissolve)

 Does not conduct electricity

e Diamond is used in jewellery because, when
cut by experts, it will sparkle and reflect light
in an attractive way.

o i el
e s 0ESCIIDR T 5E%2 SI[umcmglngre._ma,f_m,f_

.- thenity QBN

- Diganization. [ag| ) = ke a1+ MOV OCAORE) byl
Bh[Sla ﬁlﬂmnw@“““‘“ﬂw'“

W

diamond ..
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Task: Produce a flash card on graphlte

Thmgs to include:

* Like diamond, graphite has a giant molecular structure. As
its covalent bonds are very strong, and there are many of
them, a lot of energy would be needed to separate atoms.
This makes graphite's melting point and boiling point very
high.

 However, each carbon atom is only covalently bonded to
three other carbon atoms, rather than to four as in
diamond. Graphite contains layers of carbon atoms. The
layers slide over each other easily because there are only
weak forces between them, making graphite slippery.

* Graphite contains delocalised electrons (free electrons).
These electrons can move through the graphite, carrying
charge from place to place and allowing graphite to conduct
electricity.
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Task: Produce a flash card on graphine

Things to include:

Graphene is an allotrope of carbon
consisting of a single layer of
carbon atoms arranged in an
hexagonal lattice. It is the basic
structural element of many other
allotropes of carbon, such as
graphite, charcoal, carbon

nanotubes and fullerenes
i |

¢ o ety et e
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Task: Produce a flash card on fullerenes

-
Things to include:

A fullerene is a molecule of carbon in
the form of a hollow sphere,
ellipsoid, tube, and many other
shapes. Spherical fullerenes, also
referred to as Buckminsterfullerenes
or buckyballs, resemble the balls

I_used in association football

178
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Task: Produce a flash card on nanoscience

Things to include:

A nanometre, 1 nm, is one billionth of a
metre (or a millionth of a millimetre).
Nanoparticles range in size from about
100 nm down to about 1 nm. They are
typically the size of small molecules, and
far too small to see with a microscope.

MNanoscience
and
anotechnology

Technology
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Task: Produce a flash card on electrolysis

Things to include:

Electrolysis is the process by which
jonic substances are broken down
into simpler substances using
electricity. During  electrolysis,
metals and gases may form at the
I_electrodes.

© O

positively charged negatively charged
uly uy
-+
negative positive
electrode @ electrode

=
=

130
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Task: Produce a flash card on electrolysis of aluminium

IThings to include:

First the aluminium oxide must be
made molten so that electricity can pass
through it. Aluminium oxide has a very high
melting point (over 2,000°C), so it would be

steel case graphite anode

expensive to melt it Instead, it
is dissolved in molten cryolite, an aluminium " -

. i ] purified aluminiurn are
compound with a lower melting point than dissolved in malten cryolite

aluminium oxide. The use of cryolite reduces
some of the energy costs involved in extracting | |
aluminium.

| graphite cathode rmaolten alurmigium
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Task: Produce a flash card on the electrolysis of brine

Things to include: | Cathode (-ve) , Anode (+ve)

Brine is a solution of sodium chloride (NaCl)
and water (H,0). The process of electrolysis

involves using an electric current to bring about
a chemical change and make new chemicals.
The electrolysis of brine is a large-scale process
used to manufacture chlorine from salt. Two
other useful chemicals are obtained during the
process, sodium hydroxide (NaOH) and
I_hydrogen (H,).
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Task: Produce a flash card on the electrolysis of water

Things to include:

Electrolysis of  water is the
decomposition of water into oxygen and
hydrogen gas due to an electric current
being passed through the water. The
reaction has a standard potential of
-1.23 V, meaning it ideally requires a
potential difference of 1.23 volts to
split water.

Oxygen —— Hydrogen
gas
gas
)—k External source
emf
Oxygen Water Hydrogen

bubbles ™ [ 4| with bubbles
\Qou soluble /_/
2 n Salt
oL |
ﬂ S
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Task: Produce a flash card on factors affecting rate of reaction

Things to include:

The factors that affect reaction rates

are:

e surface area of a solid reactant.

e concentration or pressure of a
reactant.

* temperature.

* nature of the reactants.

* presence/absence of a catalyst.

Hydrogen ions can hit the outer layer of atoms...
- Yo ¢ © o® ¢
L L
e VLULLLLLLLL ¢

...but not these

e
in the centre of VLWL LLLLLL G

the lump.
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Task: Produce a flash card on collision theory

IThings to include:

When a catalyst is involved in ’

the collision between the reactant| reacrans MOLECULES
. . M{]‘UING o | HGEE;AHC{EI'EDH ’

molecules, less energy is required for| =¥ |

the chemical change to take place, and| ., ... | MOLECULES

o o . . SR\ BOUNCE
hence more collisions have sufficient| iy € &>+00) = T = norection
energy for reaction to occur. The

REACTANTS
ﬁ CHEMICAL
* REACTION

. ENERGETIC @
reaction rate therefore e ;«?ﬂ.@@)}* -
185

ORIENTED

increases. Collision theory is closely| correcriy
related to chemical kinetics
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Task: Produce a flash card on reversible reactions

Things to include:

A reversible reaction is a Exothermi

. . Na+BH 3000
chemical reaction where the - - ,
reactants form products that, in

(gives out heat energy)

NE i 3H3 & I2NH Endothermic

turn, react together to give the 3 (takesin heat energy)
reactants back. Reversible Ewntiaeimie
reactions will reach an equilibrium N. + 3H = 2NH

point where the concentrations of
the reactants and products will no
longer change

Endothermic

J 186
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Task: Produce a flash card on Le Chatellier’s Principle

Things to include:
Le Chatelier's principle applied to

changes in concentration or pressure| A + 2B = = C + D
can be understood by having K have a -

constant value. The effect of The position of equilibium moves o the
temperature on equilibria, however, leftit you decrease e concentraton of A.

involves a change in the equilibrium
constant.

187
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Task: Produce a flash card on the Haber process

] |_|
]

Things to include: :l
The Haber Process combines

nitrogen from the air with — 1 =] e
hydrogen derived mainly from Com
natural gas (methane) into |

ammonia. The reaction is reversible e
and the production of ammonia is ; Bl |-

exothermic.
d Liquid : An:munia

—

Hzl Hzt HHH ﬂl-lt
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Task: Produce a flash card on oil & alkanes

Things to include:

T
I—0—I

Most of the compounds in crude oil 1 Methane
are hydrocarbons. These are compounds

that contain hydrogen and carbon oo

atoms only, joined together by chemical H_E E H Ethane

bonds called covalent bonds. There are

different types of hydrocarbon, but most If' Ii' III

of the ones in crude oil are alkanes. H—‘-[?—CI:—?—H Propane
H HH

-

und
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Task: Produce a flash card on fractional distillation

Things to include: I':m

Fractional distillation is the o
separation of a mixture into its
component parts, or fractions.
Chemical compounds are Crude O

separated by heating them to a !
temperature at which one or

more fractions of the compound
will vaporize.

Gasoling
{Falred

KiErdsane

Dl Gl

Fiideel OHl

Lubricang On,
Faraimin Wi,

. . haf
FURNACE i 190
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Task: Produce a flash card on combustion

Things to include:

Combustion or burning is a high-
temperature exothermic redox
chemical reaction between a fuel
and an oxidant, usually
atmospheric oxygen, that produces
oxidized, often gaseous products,
in @ mixture termed as smoke.
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Task: Produce a flash card on cracking

Things to include:

Fuels made from oil mixtures containing
large hydrocarbon molecules are not
efficient: they do not flow easily and are

difficult to ignite. Crude oil often
contains too many large hydrocarbon
molecules and not enough small
hydrocarbon molecules to  meet

demand. This is where cracking comes
In.

Ethene

,,,,,,,,,,, g cdescn : Slructure
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Long Hydrocarbon

P
MO A A
H HH H H
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Task: Produce a flash card on Alkenes

H H
. . |
Things to include: Ethene TZT
Alkenes are hydrocarbons that contain a H H
carbon-carbon double bond. The H H H

number of hydrogen atoms in an alkene propene c:{L_‘L_H
| |

is double the number of carbon atoms.
H H
For example, the molecular formula of

ethene is C,H,, while for propene it is
C3H6

1T
Butene w (I: c=—2¢
H

|
C H
|
H
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Task: Produce a flash card on Alcohols

al
(a
al

Things to include:

Alcohols all contain the —OH group
and this is generally responsible for
their chemical properties and
reactions.

They are named after their ‘parent’

kanes, for example: methanol
cohol) and methane (‘parent’
kane); ethanol (alcohol) and

ethane (‘parent’ alkane).

i

nd%ﬂl

ﬂNMMBKW%

undersland”””'““"'”
H
|
H—C—0O
| \
H H
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Task: Produce a flash card on Carboxylic acids

Things to include:
Carboxylic acids are a group of

important  organic  chemicals. H 0
Vinegar contains ethanoic acid, ‘ r

which is a carboxylic acid. All H—C—C

carboxylic acids have a —-COOH

functional group, and have similar ‘ \'-
reactions as a result. They are weak H 0O—H

acids because this functional group
is only partly ionised in solution.

J 195
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Task: Produce a flash card on Polymers

Things to include:

Alkenes can be used to make polymers.
Polymers are very large molecules made
when many smaller molecules join

together, end-to-end. The smaller
molecules are called monomers. In
general:

lots of monomer molecules - a
polymer molecule

mdgscn : slructme
lﬂEBhEIIISIﬂS lm . h\] | mﬂlecmal’ HF L\ m| m:

inderstan

1 | ohmensmen [1 1]
i ':|:=':|: polyrmerisation L

U

repesting unit

polymerisat on | |

C—C
H H.Jn
repeating unit of

poly( ethene)

H

poly merisabon | |

chloroethene

(1],

repeatng unit of
poly chidroahene)
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Task: Produce a flash card on condensation polymerisation

Things to include:

Condensation polymers are any
kind of polymers formed through a
condensation reaction—where
molecules join together—losing
small molecules as byproducts such
as water or methanol, as opposed
to addition polymers which involve
the reaction of unsaturated
monomers.

Terephthalic acid
HOOCC H,COOH
(A dicarboxylic acid)

Se<O>

und

A Polyester

nmdescn - slructure
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Diol

HO — C,H, — OH

ethane-1,2-diol
HOC,H,OH
(A diol)

Condensation
Polymerisation

+ nH,0

-~ CH 0O

4

Ester link
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Task: Produce a flash card on Amino acids

Things to include:

Amino acids and proteins. Each
gene acts as a code, or set of
instructions, for making a particular
protein. Finally, the amino acid
molecules join together in a long
chain to make a protein molecule.
The number and sequence of
amino acids determines which
protein results.

J 198
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Task: Produce a flash card on Haber process

Things to include: | Mr Liﬂ

The flow chart shows the main P ————

stages in the Haber process. The | _

reaction is reversible, and some ] [

nitrogen and hydrogen remain “ "

mixed with the ammonia. The E#Tfiﬁ?;ﬁifl;ﬁfn

reaction mixture is cooled so that | romthe airo eave nitrogen

the ammonia liquefies and can be rogen | [ager ]

removed. The remaining nitrogen | | ! |
| 450 °C . .

a nd hyd rogen a re recycled J i 200 atmospheres nitrogen + hydrogen — ammonia i

| iron catalyst Ma(g) + 3Ha(g) — 2MHaig) |




breane

.,mdﬁscn : slructure

GCSE Science Daily Revision Task  gderstar d

Task: Produce a flash card on the law of conservation of mass

Things to include:

The Law of Conservation of Mass
dates from Antoine Lavoisier's 1789
discovery that mass is neither!
created nor destroyed in chemical
reactions. In other words, the mass
of any one element at the
beginning of a reaction will equal
the mass of that element at the
end of the reaction.

A simple experiment
to demonstrate the
LAW of CONSERVATION OF MASS

string

sodium
sulfate
solution

hydroxide
selution

REACTANTS  MIX
copper é

sulfate -
solution THOROUGHLY

PRODUCTS

copper
hydroxide
precipitate

{ one pan electrc balance )

i one pan electnc balance

J 200
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Task: Produce a flash card on relative formula mass

Things to include:

The relative atomic mass of an
element shows its mass compared
with the mass of atoms of other
elements. The relative atomic mass
of carbon is 12, while the relative
atomic mass of magnesium is 24.
This means that each magnesium
atom is twice the mass of a carbon
atom.

Mass
Relative
Moles x formula
mass

201
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Task: Produce a flash card on Moles

Things to include:

The mole is the unit for amount of
substance. The molar mass is the
relative formula mass of a substance

in grams (measured in g/mol). Mass is Mass (g)
conserved in chemical reactions,
allowing the mass of a reactant or NO of Molar
. mass

product to be calculated if the masses moles

. of atoms
of the other substances in the
reaction are known.
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Task: Produce a flash card on concentration

Things to include: a little bit a ot of salt
In chemistry, concentration is the of salt
abundance of a constituent divided! solute{ ¢
by the total volume of a mixture.
Several types of mathematical
description can be distinguished:

mass concentration, molar —olvent

concentration, number —

concentration, and volume L/ —
. Dilute Concentrated

concentration.
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Task: Produce a flash card on yield

-
IThings to include:

In chemistry, vyield, also
referred to as reaction yield, is
the amount of product
obtained in a chemical
reaction. The absolute yield
can be given as the weight in
grams or in moles (molar

_yield).

CO + 3H, — CH, + H,O

2 moles of CQO

MOLAR

MASSES 18 g/mol

28 g/mol 2 g/moal 16 g/mol

Assume that C Qs the limiting reagent with plenty of excess H 5 present for the reaction

THEORETICAL
YIELD
(The maximum number of
moles that each can make)

2molesofCH4
32gr:-fCH4

2 moles of HQO
36 g of HEO

204
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Task: Produce a flash card on gas volume

Pressure (P1) Pressure (P2)
| | |

Things to include:
Molar volume of gases. One mole l I l
of any gas has a volume of 24 dm3

or 24,000 cm3 at rtp (room °® o®

temperature and pressure). This o @ "g' ~ T

volume is called the molar volume 0@ 9 9 29 @ 959
of a gas. Calculate the volume of @ 9 o0

0.5 mol of carbon dioxide at rtp. | m m




5 descn Slructure

GCSE Science Daily Revision Task — yndefstand ™

Task: Produce a flash card on chromatography

Things to include: "
Chromatography is a laboratory
technique for the separation of a
mixture. The mixture is dissolved in i ion N

a fluid called the mobile phase, . L
which carries it through a structure
holding another material called the
stationary phase S —
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Task: Produce a flash card on flame tests

I Things to include: |
A flame test is an analyticl
Iprocedure used in chemistry tol
Idetect the presence of certain:
elements, primarily metal |ons,I
|based on each element’ S|
|characteristic emission spectrum. |
IThe color of flames in general also

Idepends on temperature; see!
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Task: Produce a flash card on testing for cations

Things to include:
This test uses sodium hydroxide or
agueous ammonia to test and
identify metal ions by the
precipitation  formed. Sodium
Hydroxide or Agueous Ammonia is
added to the solution being tested
and the color of precipitation
formed allows for identification of
the compound.

Name of cation

and charge

Potassium, +1

Calcium, +2

Vanadium, +4

5 descn Slructure

underslandm”'““"'”

Symbol of cation

}{+
Ca<*

i
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Task: Produce a flash card on testing for carbonates

Things to include:
An acid, such as dilute hydrochloricl - ~
acid, is added to the test

compound. Carbon dioxide gas T T :
bubbles if carbonate ions are iy o __L;,
present. Limewater is used to P Oc:
confirm that the gas is carbon tj e \_; Lime Wate

dioxide. It turns from clear to milky
when carbon dioxide is bubbled
through.

J 209
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Task: Produce a flash card on testing for

sulphates

Things to include: K

|You can test to see if a solutionl
contains sulfate ions by using |
|barium chloride. If barium chlorideI
Isolution is added to a sample ofI
lwater containing sulfate ions, |
'barium sulfate is formed. Barium|
Isulfate is insoluble in water, and|

|will be seen as a white precipitate.._!
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Task: Produce a flash card on instrumental analysis

Things to include:

Instrumental methods of analysis rely on
machines. There are several different types of Lo |ﬂJ§§rFtDr
instrumental analysis. Some are suitable for controfier b
detecting and identifying elements, while & ~ Recorder

others are better suited to compounds. In L

general, instrumental methods of analysis are: Hetector

e Fast

e Accurate (they reliably identify elements
and compounds)

e Sensitive (they can detect very small
amounts of a substance in a small amount

of sample) I 211

Column oven

Carrier gas
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Task: Produce a flash card on gases in the atmosphere

Things to include:

Earth's atmosphere include:
Nitrogen — 78 percent.
Oxygen — 21 percent.
Argon — 0.93 percent.

well as water vapor.

According to NASA, the gases in

Carbon dioxide — 0.04 percent.
Trace amounts of neon, helium,
methane, krypton and hydrogen, as

i

Other including
Oxygen  Argon - 0.9%
‘ COy - 0.037%

4

78%
I

Mitrogen

212
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Task: Produce a flash card on the development of the atmosphere

Things to include:

Scientists believe that the Earth
was formed about 4.5 billion years
ago. Its early atmosphere was
probably formed from the gases
given out by volcanoes. As the
Earth cooled down, most of the
water vapour condensed and
formed the oceans.

% of Atmosphere Composition of Earth’s atmosphere

Ammonia,
Methane

Water
Vapor

4

Carbon Dioxide

5%

Hitrogen

4

a0

2550

He Oxygen

4.6

4.0
Eon:

N
Hadean

3.0
Archean

2.0
Proterozoic

1.0 How
——
Phanerozoic

Time (Ga) billion years

\
ceH
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Task: Produce a flash card on carbon footprint

Things to include:
. . . . electricity —

A carbon footprint is historicallyl .0
defined as the total set of @ ;
greenhouse gas emissions caused e

. « e -Z . .'
by an individual, event,, W T wun e
organization, or product, expressed
as carbon dioxide equivalent
L
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Task: Produce a flash card on the combustion of fuels

IThings to include:

Fuels burn when they react with oxygen
in the air. The hydrogen in hydrocarbons
is oxidised to water (remember that
water, H,O, is an oxide of hydrogen). If

there is plenty of air, we get complete
combustion and the carbon in
hydrocarbons is oxidised to carbon
dioxide:

hydrocarbon + oxygen —> water +
carbon dioxide

hascdeSG" : Slructure

u" d BMF§ la i dmn[acula[ i m il r

U-tube Tube to

] /— "\ Vacuum pump

. Inverted

. Methane gas

Ice water

funnel

burning

_ Bunsen on a

low flame

T ™~
| o R = o
o
. = o )
S > — D
= 'x/(‘“\CD =
)

\‘—/ | °] €— Limewater
i |15 turns milky due

Water o to presence of
condenses here ¥ co,
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Task: Produce a flash card on Hooke’s Law.

Things to include:

When an elastic object - such as a spring - is
stretched, the increased length is called its
extension. The extension of an elastic object is
directly proportional to the force applied to it:
F=kxe

F is the force in newtons, N

k is the 'spring constant' in newtons per metre, N/m
I_e is the extension in metres, m

Jd

A

i
i
I
i
4

Forece

Elongalion

Lompression
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Task: Produce a flash card on work done in stretching a spring

Things to include: | ; Force
Elastic potential energy is Potential
energy stored as a result of
deformation of an elastic object,
such as the stretching of a spring. It kot
is equal to the work done to stretch \\

the spring, which depends upon _&k\\\\\ N
the spring constant k as well as the X ctretch
distance stretched.

-l

i | 218
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Task: Produce a flash card on turning forces

'Things to include:

The moment of a force is the turning
effect of a force. A worker applies a
force to a spanner to turn a nut. A
force that is applied to an object away
from the object's centre makes the
object rotate about a fixed point. The
point of an object that does not
change position when it experiences a
moment is the pivot.

Force

- here
Turning effect

produced by force

219
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Task: Produce a flash card on simple lever and
gear systems

Things to include:

You need to know how to calculate
the mechanical advantage obtained
by using levers, the velocity ratio in
levers and pulley systems, and gear

ratio and output speed when using
gears.
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Task: Produce a flash card on pressure in a fluid

'Things to include:

Pressure in fluids. Liquids and gases
are fluids. A fluid is able to change
shape and flow from place to place.
Fluids exert pressure on surfaces,
and this pressure acts at 90° to
those surfaces — we say that it acts
normal to the surface.

Fluid Pressure

The sizes of the force
arrows in this
diagram show that
greater pressure is
exerted by the fluid
as you go deeper in
the fluid.

It
Ik

I
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Task: Produce a flash card on how atmospheric pressure varies with
neight

Things to include:

Pressure with Height: pressure decreases
with increasing altitude. The pressure at
any level in the atmosphere may be
interpreted as the total weight of the air e~

WM T 1 mb

<> 100 mb
above a unit area at any elevation. At |
higher elevations, there are fewer air /;F s
molecules above a given surface than a Unit A7es

I_similar surface at lower levels. -
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Task: Produce a flash carc

ly Revision Task

Things to include:

object. The velocity of an

time graph.

The gradient of a distance-time
graph represents the speed of an

its speed in a particular direction.
The slope on a velocity-time graph
represents the acceleration of an
object. The distance travelled is
equal to the area under a velocity-

slructure

n descn
mnlecular

undersland

on distance-time graphs

object is

i

distance
inm

=
=]

stationary

/

steady speed

steady speed
returning to start

= == Lt i ke Ln =] =l - u

timeins
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Task: Produce a flash card on acceleration

Things to include:

Acceleration is the rate at which an
object changes its speed. It's calculated
using the equation: acceleration
change in speed / time taken.
Speed-time graphs illustrate how the
speed of an object changes over time.
The steeper the gradient of the line, the
greater the acceleration.

acceleration X time

— 224
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Task: Produce a flash carc

Things to include:

When an object is dropped, we can identify
three stages before it hits the ground:

At the start, the object accelerates
downwards because of its weight. There is
no air resistance. There is a resultant force
acting downwards.

As it gains speed, the object's weight stays
the same, but the air resistance on it
increases. There is a resultant force acting
downwards.

Eventually, the object's weight is balanced
by the air resistance. There is no resultant
force and the object reaches a steady
speed, called the terminal velocity.

on falling under gravity.

Speed

mm:!nn nlulElns o

ﬂmsl IHISIG esc"hB Sl".mlmﬂm nm "'...

undemf'?lﬂmm ..n..ﬂmniecular ansunu un i

The skydiver accelerates
as they begin to fall

As the skydiver speeds
up the air resistance
force increases

At terminal velocity the
air resistance force and
weight are equal so
speed is constant

The parachute opens which
increases the air resistance
and slows the skydiver

The skydiver continues to
slow down until the new
air resistance force and

weight are equal again
(so a new terminal
velocity is reached)

225
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Task: Produce a flash card on Newton’s First Law and the
consequences of it.

Things to include:
Newton's first law of motion - —> Velocity

sometimes referred to as the law of
inertia. An object at rest stays at

rest and an object in motion stays
in motion with the same speed and
in the same direction unless acted
upon by an unbalanced force.

226



GCSE Science Daily Revision Task

,. descn slructure

undersla “““““““ d

Task: Produce a flash card on Newton’s Second Law.

Things to include:

Newton's second law of motion can
be formally stated as follows: The
acceleration of an object as
produced by a net force is directly
proportional to the magnitude of
the net force, in the same direction
as the net force, and inversely
proportional to the mass of the

object.

Forres are Unbalanced

1

There is an acceleration

N\

The acceleration The acceleration
upon the upon the
“net forme" object’s mass.

227



,. descn slructure

GCSE Science Daily Revision Task  ydistand™

Task: Produce a flash card on inertial mass.

Things to include:

Inertial mass is a mass parameter
giving the inertial resistance to
acceleration of the body when F
responding to all types of force.
Gravitational mass is determined
by the strength of the gravitational m )
force experienced by the body
when in the gravitational field g.

— 228




5 descn Slructure

GCSE Science Daily Revision Task — yndefstand ™

Task: Produce a flash card on Newton’s Third Law.

Things to include:
A force is a push or a pull that acts

Force of finger on wall

upon an object as a results of its! | N
interaction with another object. ... /\
These two forces are called action, S

. BN
and reaction forces and are the — [

. , . F f wall
subject of Newton's third law of| [N n::r;;m
motion. Formally stated, Newton's 1

. o | T
third law is: For every action, there

is an equal and opposite reaction.

J 229
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Task: Produce a flash card on the classification of objects within our
solar system.

Things to include:

The objects that make up our solar
system can be classified into three
main groups: planets, dwarf
planets and small solar system
bodies. Planets are spherical, orbit
around the Sun and have cleared
the neighbourhood around their
orbits of other smaller bodies. -

mercury earth jupiter uranus pluto

QLT 00

sun venus mars saturn neptune
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Task: Produce a flash card on the birth of a star from its beginnings

as a hebula to how it reaches main

Things to include:

A star is born when atoms of light
elements are squeezed under
enough pressure for their nuclei to
undergo fusion. All stars are the
result of a balance of forces: the
force of gravity compresses atoms
in interstellar gas until the fusion
reactions begin.

nebula
v

Protostar
and disc

Gravity & heat
>fusion ->astar | .. @&

; nd%ml'

llﬂdéwﬁlaﬂdmmw o

Gas & dust attracts due to gravity
Contracting matter causes a spinning
& flattening

Large clump in center = forming star
Flat accretion disc = planets

When fusion

pushes out
gravitational collapse stops

begins, stellar wind
un-clumped matter and

231
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Task: Produce a flash card on how elements other than hydrogen

are formed.

Things to include:

The elements formed in these stages range
from oxygen through to iron. During a
supernova, the star releases very large
amounts of energy as well as neutrons,
which allows elements heavier than iron,
such as uranium and gold, to be produced. In
the supernova explosion, all of these
elements are expelled out into space.

. Proton

. Neutron

®—>—0

®— —

— — @

ﬁ.%

Deuterium
Unstable

Tritium
Very Unstable

<
.

Helium-3
Unstable

8 Helium
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Task: Produce a flash card on how red shift of light provides

evidence for the Big Bang model

Things to include:

'Red shift' is a key concept for
astronomers. The term can be
understood literally - the wavelength
of the light is stretched, so the light is
seen as 'shifted' towards the red part
of the spectrum. Something similar
happens to sound waves when a
source of sound moves relative to an
observer

e .

UNSHIFTED

e [l =

REDSHIFTED

BEBLUESHIFTED

undersland

struntme
mulecuiar ”w‘
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Task: Produce a flash card on how the universe began according to
the Big Bang theory.

Things to include:

Scientists have gathered a lot of evidence and
information about the Universe. They have used
their observations to develop a theory called the
Big Bang. The theory states that about 13.7
billion years ago all the matter in the Universe
was concentrated into a single incredibly tiny
point. This began to enlarge rapidly in a hot
explosion, and it is still expanding today.

234
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Task: Produce a flash card on how to draw circuit symbols.

Things to include:

The whole point is to make it easier
to see what is connected to what.
Here you can see how the symbols
for a cell (not a battery!) and a
lamp look in a circuit diagram. If
you have to draw a circuit diagram
from scratch, it is usually easier to
draw the circuit symbols first, and
then add all the wires.

o o

el

@.

Valtmeter

Vanable resistor

P descn Slructure

mnlecular s

undersland
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Task: Produce a flash card on the equation for electric current as

t

ne rate of flow of charge

Things to include:

The size of an electric current is the rate
of flow of electric charge. You can
calculate the size of a current using this

Charge-current equation

electric charge = current x time

Q=Ixt
equation:
I:Q%t also: I=Q /'t charge
| is the current in amperes (amps), A ke §=0F
Q is the charge in coulombs, C current | time

tis the time in seconds, s
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Task: Produce a flash card on the current in a series circuit.

Things to include:
In a series circuit, the current through| ., ctree-sa
each of the components is the same, \u I ‘I P
and the voltage across the circuit is the pa
sum of the voltages across each
component. In a parallel circuit, the| curenthere =354
> A
voltage across each of the components %renthere:ﬂ
is the same, and the total current is the
sum of the currents through each
component.

237
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Task: Produce a flash card on resistance

Things to include:

Resistance is measured in ohms. It
can be calculated from the
potential difference across a
component and the current flowing
through it. The total resistance of a
series circuit is the sum of the
resistances of the components in
the circuit.

current X resistance

-
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Task: Produce a flash card on series and parallel circuits.

Things to include: 5 o
Components that are connected one after
another on the same loop of the circuit are
connected in series. The current that flows
across each component connected in series is ®
the same.

Components that are connected on separate —cs"/-:::
loops are connected in parallel. The current is
shared between each component connected in
parallel. The total amount of current flowing ®
into the junction, or split, is equal to the total
current flowing out. The current is described as

being conserved. I ® 239
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Task: Produce a flash card on AC/DC

Things to include: Y

There are two types of electric current - direct current +300 |
(DC) and alternating current (AC). An electric current can
be produced by moving a magnet inside a coil of wire.! +200/
The size of this induced current can be increased by

moving the magnet faster, by using a stronger magnet, or +100]
by increasing the number of turns on the coil and ] I
increasing its area. A dynamo is a type of electricity I\ I.'
generator. There are two types of electric current - direct ~100 | I‘. et
current (DC) and alternating current (AC). An electric \ |
current can be produced by moving a magnet inside a -200 —— ."I
coil of wire. The size of this induced current can be v/
-300 4

increased by moving the magnet faster, by using a
stronger magnet, or by increasing the number of turns
on the coil and increasing its area. A dynamo is a type of

electricity generator. 240
L
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Task: Produce a flash card on mains electricity supply.

Things to include:

Electrical supplies can be direct
current (DC) or alternating current
(AC).The UK mains electricity
supply is about 230V at 50 Hz. It
can kill if not used safely. Electrical
circuits, cables, plugs  and
appliances are designhed to reduce
the chances of receiving an electric
shock.

i 201
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Task: Produce a flash card on the name, colour and function of each
wire in a three core electrical cable.

Things to include:

A mains electricity cable contains
two or three inner wires. Each has
a core of copper, because copper is
a good conductor of electricity. The
outer layers are flexible plastic,
because plastic is a good electrical
insulator.

Earth
wire  Live
NE‘U”E' _ . Wwire
wire | _.

| Fuse

S
= | b
F

_l
— B
//' ' [Cable grip
)
<3

Quter insulation
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Task: Produce a flash card on the National Grid.

Things to include:

Electricity is transferred from power High voltage Consumers, for
. . transmission example homes,
stations to consumers through the wires lines factories and shops
and cables of the National Grid. When a Step-up Step-down
transformers transformers

current flows through a wire some
energy is lost as heat. The higher the
current, the more heat is lost. To reduce
these losses, the National Grid transmits
electricity at a low current. This needs a
high voltage.

243
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Task: Produce a flash card on static charges.

Things to include:
Static electricity is an!| ... . ed by the
imbalance of electric!' | positive from cloth
charges within or on the

surface of a material. The
charge remains until it is
able to move away by
means of an electric
current or  electrical
discharge.

dry cloth

244
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Task: Produce a flash card on the differences between permanent
and induced magnets.

[ =1

Things to include: S
Permanent magnet strength depends
upon the material used in its N
creation. The strength of an
electromagnet can be adjusted by the
amount of electric current allowed to
flow into it. As a result, the same
electromagnet can be adjusted for
different strength levels

L

245
—
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Task: Produce a flash card on how magnets exert forces on
magnetic materials due to their magnetic fields.

'Things to include: | AR

Magnets exert forces on magnetic
materials due to their magnetic
fields. The region around a magnet

./

where a force acts on another 0
magnet or on a magnetic material
(iron, steel, cobalt, and nickel) is

s ./

called the magnetic field.

Lines of force around
a north and south
pole join together

\/

Lines of force around
two north poles push
apart

246
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Task: Produce a flash card on the difference between magnets and
magnetic materials.

Things to include:

Magnets are made from magnetic materials. These are metals that can be magnetised or
will be attracted to a magnet. Most materials are not magnetic, but iron, cobalt and nickel
are magnetic. Steel is mostly iron, so steel is magnetic too.

Magnetic Materials

ny - 4 o= YR I B 0 0 7 B

SIS YD) (|EEEEEEEEE
-y _r F F 7 §F 0 0 7

Rg g 48 el | N | ——— | S

Loose and Random Effect of Magnetization
Magnetic Domains Domains Lined-up in Sernes 247
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Task: Produce a flash card on how magnetic compasses point to the
Earth’s poles due to the Earth’s magnetic field.

Things to include:
The Earth is a magnet that can interact
. . . : Gaﬂgraphlc:

with other magnets in this way, so the . noripole 5
north end of a compass magnet is drawn
to align with the Earth's magnetic field.
Because the Earth's magnetic North Pole
attracts the "north" ends of other
magnets, it is technically the "South
Pole" of our planet's magnetic field
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Task: Produce a flash card on how motors rotate due to the

interaction of magnetic fields.
rotation

Things to include: magnet —@”Ce" pr—
Electric motors use the motor effect. |
A simple electric motor can be built
using a coil of wire that is free to N
rotate between two opposite
magnetic poles.

When an electric current flows ( hﬂlf-ritngll )
. . . commurtatlor
through the coil, the coil experiences li:]:art:ﬁn
. I rusnes
a force and moves. One side moves pivot

up and the other side moves down I‘I{
] 249
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Task: Produce a flash card on the factors that affect the size of the

force on a conductor.

Things to include:

The size of the force on a wire carrying a

current in a magnetic field can be increased

by:

* increasing the size of the current

 increasing the strength of the magnetic
field

The speed of a motor can be increased by

either increasing the size of the current or

by increasing the strength of the magnetic

field.
L

ol

N

,.mdescn :
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Task: Produce a flash card on the applications of the motor effect
including headphones and loudspeakers.

Things to include:
Loudspeakers transform electrical

sighals into sound. Inside a
loudspeaker there is a permanent

magnet. An electromagnet
attached to the speaker cone is

inside the magnet field of the
permanent magnet

Permanent magnet m m

I:Iﬁ

ciocrica [ - [ + [N oust oo
signals
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Task: Produce a flash card on how a generator generates electricity.

Things to include:
Making AC electricity. When a wire is
moved in the magnetic field of a
generator, the movement, magnetic
field and current are all at right
angles to each other. If the wire is
moved in the opposite direction, the
induced current also moves in the
opposite direction. having more
I_turns of wire in the coil.

L the coil is rotated in

the magnetic field

o current is induced
slip rings in the rotating coil
connected

to the coll ,
current flows in

external circuit

brushes make continuous
contact between the external

circuit and the slip rings
252
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Task: Produce a flash card on the construction of a simple transformer

Things to include:

A transformer needs an alternating current that
will create a changing magnetic field. A
changing magnetic field also induces a changing
voltage in a coil. This is the basis of how a
transformer works:

The primary coil is connected to an AC supply.
An alternating current passes through a
primary coil wrapped around a soft iron core.
The changing current produces a changing
magnetic field.

This induces an alternating voltage in the
secondary coil.

This induces an alternating current (AC) in the
circuit connected to the secondary coil.

=

primary secondary
coll coll
(Input) (output)
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Task: Produce a flash card on the transformer equation

Things to include:

The ratio between the voltages in
the coils is the same as the ratio of
the number of turns in the coils.
primary voltage / secondary
voltage = turns on primary / turns
on secondary

This can also be written as:
Vp/Vs = Np/Ns

Transformer Symbol

Primary Coil econdary Coil

Voltage across the V L

Voltage across the
primary coil V v g

secondary coil
Ng

NMumber of turns on
the secondary coil

Number of turns
on the primary coil

p

Soft lron Core
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Task: Produce an flash card on conduction

Things to include:

molecules in solid objects don’t
“move” - they vibrate or “jiggle”

e Heat conduction (or thermal .
wire or other
conduction) is the movement of | (BSOS -

heat from one solid to another one < ”
that has different temperature when from warm to cold ||
they are touching each other. For
example, we can warm our hands by

touching hot-water bottles 255




descn : slructure

GCSE Science Daily Revision Task undé’”“r‘"’?l ﬂﬂﬂﬂﬂﬂﬂ d”

Task: Produce an flash card on convection

Things to include:

Convective heat transfer, often
referred to simply as convection, is
the transfer of heat from one place
to another by the movement of
fluids. Convection is usually the| |wamer
dominant form of heat transfer in| —————
liquids and gases.

Copvaction curmants Cooler
( ’—\\ ,/’_‘ \ water

descends
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Task: Produce an flash card on thermal radiation

Things to include:

Radiation is a method of heat transfer
that does not rely upon any contact
between the heat source and
the heated object as is the case with
conduction and convection. Heat can be

transmitted through  empty space
by thermal radiation often called
infrared radiation. This is a type

e Dark surfaces absorb most

electromagnetic radiation .

Thermal radiation

* Thermal radiation is also

absorbed by objects.

* The amount of thermal

Radiant heat

LY

radiation absorbed depends
on the surface of a material.

of the thermal radiation they
receive,

e Silver or mirrored surfaces

reflect thermal radiation

257
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Task: Produce an flash card on evaporation & condensation

Things to include:

Evaporation

The particles in a liquid have different energies. Some will have enough energy
to escape from the liquid and become a gas. The remaining particles in the
liquid have a lower average kinetic energy than before, so the liquid cools
down as evaporation happens. This is why sweating cools you down. Thesweat
absorbs energy from your skin so that it can continue to evaporate.

Condensation

The particles in a gas have different energies. Some may not have enough
energy to remain as separate particles, particularly if the gas is cooled down.
They come close together and bonds form between them. Energy is released
when this happens. This is why steam touching your skin can cause scalds: not
only is the steam hot, but energy is released into your skin as the steam
condenses.

—— N

Cooling \
| I W

( ’ Frer.:ipltatiun
Condensation
<—\

Evaporation Transpiration

Surface I
run-off

- Percolation
I s '
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Task: Produce an flash card on the thermos flask

plastic
stopper

Things to include:

Vacuum (or thermos) flasks are used to
prevent heat loss by preventing heat from
travelling (It keeps things hot or cold). A
vacuum flask holds the liquid in the middle
of the flask and surrounds it with a vacuum
(this means there is no air in it, which is a

great insulator) |
L Ol =< #a»*’]’ > 259

vacuum

thin silvered
walls of glass

| _hot tea

| — cork to hold
/ flask in place
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Task: Produce an flash card on insulation

-Things to include: i
Ways to reduce heat loss Cav“.}"l

There are some simple ways to reduce heat loss, including fitting carpets, -
curtains and draught excluders. Wa " I HEU latlﬂn
Heat loss through windows can be reduced using double glazing. There
may be air or a vacuum between the two panes of glass. Air is a poor
conductor of heat, while a vacuum can only transfer heat energy by
radiation.

Heat loss through walls can be reduced using cavity wall insulation. This
involves blowing insulating material into the gap between the brick and
the inside wall, which reduces the heat loss by conduction. The material GUtSidE
also prevents air circulating inside the cavity, therefore reducing heat loss
by convection. Wa"
Heat loss through the roof can be reduced by laying loft insulation. This

I_works in a similar way to cavity wall insulation

Inside
Wall

260
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Task: Produce an flash card on forms of energy & conservation

Things to include: |

You should be able to recognise the
main types of energy. One way to

remember the different types of energy ==
is to learn this sentence:

Most Kids Hate Learning GCSE Energy
I_Names
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Task: Produce an flash card on power stations

'Things to include:

There are four main stages:

* fuel is burned to boil water to make
steam

e steam makes a turbine spin

e spinning turbine turns a generator
which produces electricity

 electricity goes to the transformers to I 2 ‘;;LT“V
produce the correct voltage. | / \ |
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Task: Produce an flash card on wind power

Things to include:

. blade
Wind power. Wind is produced as a nacelle /
result of giant convection currents in the *g”:;iir“;&gr
Earth's atmosphere, which are driven by
heat energy from the Sun. ——— tower
This means the kinetic energy in wind is foundatians |

a renewable energy resource - so long as
the Sun exists, wind will too.

-
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Task: Produce an flash card on hydroelectricity

'Things to include: |

Hydroelectricity is the term referring to
electricity generated by hydropower;
the production of electrical power
through the use of the gravitational

I_force of falling or flowing water.

264
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Task: Produce an flash card on tidal power

Things to include:

Tidal power or tidal energy is a form of
hydropower that converts the energy obtained
from tides into useful forms of power, TIDE COMING IN
mainly electricity. Although not yet widely Sedetreiini | oyt
used, tidal power has potential for oA omhsin st il
future electricity generation. Tides are more

predictable than wind energy and solar power.

]

TIDE GOING OUT

265
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Task: Produce an flash card on solar power

Things to include:

Solar panels do not generate electricity, but rather they
heat up water. They are often located on the roofs of
buildings where they can receive heat energy from the
sun. The diagram outlines how they work.

Cold water is pumped up to the solar panel, there it
heats up and is transferred to a storage tank.

A pump pushes cold water from the storage tank
through pipes in the solar panel. The water is heated by
heat energy from the sun and returns to the tank. In
some systems, a conventional boiler may be used to
increase the temperature of the water.

PV Array
[usually building mounted)

DC side isolation switch

Imserter

AL side solation switch

'

AL mains supply ﬁ

Meter

Main fusebox To high
efficiency

appliances
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Task: Produce an flash card on acid rain

Things to include:

Rainfall made so acidic by atmospheric R i
pollution that it causes environmental ;"Q“‘“ '1:'?;/“’“
harm, chiefly to forests and lakes. The NO | "jD
main cause is the industrial burning of
coal and other fossil fuels, the waste
gases from which contain sulphur and
nitrogen oxides which combine with
atmospheric water to form acids.

Acid Rain Formation

50,
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Task: Produce an flash card on the national grid

High voltage Consumers, for

Things to include: _

transmission example homes,
lines factories and shops

Electricity is distributed from power Step-up Step-down

stations to  consumers through ranstormers gy Fanstormers
the National Grid, which allows distant
power stations to be used. It also allows
a mix of different energy resources to be
used efficiently to supply the country's
electricity, whatever the local demand.

— 268
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Task: Produce an flash card on reflection

IThings to include:

Sound waves and

equals the angle of reflection

waves reflect from surfaces. Remember
that they behave just like water waves in

a ripple tank. The angle of incidence

light

4

angle of
incidence |

______________________

angle of
reflection

- - nomal

ptane_m'trﬁﬁnr
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Task: Produce an flash card on refraction

Things to include:

Emergent Ray

* Adiagram of the leaf

A description of what different
cells do

e How the leaf is adapted to carry
out photosynthesis

Incidence Ray

270
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Task: Produce an flash card on diffraction

. . MNew wave front
Things to include: radiating from slit

When waves meet a gap in a barrier, they carry on 4
through the gap. However, the waves spread out to some d
extent into the area beyond the gap. This is diffraction.
You should know that the amount of diffraction depends
on the wavelength and the size of the gap.

The extent of the spreading depends on the width of the
gap compared with the wavelength of the waves. The
smaller the width of the gap compared with the
wavelength of the wave, the stronger the diffraction. For e
example, when waves spread into a harbour, they spread Single Slit
out more if the harbour mouth is narrow.

Light
waveas

271
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Task: Produce an flash card on the EM spectrum

INC
rac
rac

IThings to include:

Electromagnetic waves form a
spectrum of different
wavelengths. This spectrum

ludes visible light, X-rays and
i0 waves. Electromagnetic
iation can be useful as well

dS

nazardous.

! short wavelength,
cy high frequency

272
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Task: Produce an flash card on the expanding universe

Things to include:

You may have noticed that when an
ambulance or police car goes past, its
siren is high-pitched as it comes towards
you, then becomes low-pitched as it
goes away. This effect, where there is a
change in frequency and wavelength, is
called the Doppler effect. It happens g s . pw—
with any wave source that moves
relative to an observer.

expaniion

=
Ly e T,
Atcehzr‘m . )
£ ,*

o Farthest
Slowing L Supernova;
EXpansion ] -

Time
{~15 billion years]
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Task: Produce an flash card on the Big Bang

Things to include:

Scientists have gathered a lot of
evidence and information about the
Universe. They have used their
observations to develop a theory called
the Big Bang. The theory states that
about 13.7 billion years ago all the
matter in the Universe was concentrated
into a single incredibly tiny point.

274
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Task: Produce an flash card on distance time graphs

| i 10

Things to include: ; |

The gradient of a distance-time 8 =
graph represents the speed of an object. | dstnce” /

The velocity of an object is its speed in a e steady speed

particular direction. The slope on a :

velocity-time graph represents the . Steadyspesd
acceleration of an object. 2

The distance travelled is equal to the 1

area under a velocity-time graph. 0

1] 1 2 3 4 5 (] T 2] | 10
timeins 275
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Task: Produce an flash card on velocity time graphs

10

Things to include: °
When an object is moving with a ’
constant  velocity, the line on W'““%T}Z;
the graph is horizontal. When the .
horizontal line is at zero velocity, the ]
object is at rest. ... The diagram shows 3
some typical lines on a velocity-time 2
graph. The steeper the line, the greater 1
the acceleration of the object. "0 4 2 s 4 s s 1 8 8 1

time ins

276
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Task: Produce an flash card on forces

Things to include:

Forces are pushes or pulls. They are measured
in newtons. Unbalanced forces change the way
something is moving. The mass of an object is
how much matter it contains. The weight of an

object is the force caused by gravity pulling
down on the mass.

Normal T Normal
Tension Tension
— —) +— —P
Friction T 3 & & Friction
Gravity

Gravity l l Gravity
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Task: Produce an flash card on stopping distance

Things to include:
The stopping distance depends on two factors: Thinking distance - It takes time for a driver to
react to a situation. During this reaction time the car carries on moving. The

thinking distance is the distance travelled in between the driver realising he needs to brake
and actually braking.

= 12 metres besil

20 mph l l {40 feet) P Thinking Distance

Lo ED R I ©aing Disance

= MLngs

30'meh :. I (75 feet) average car length = 4 melres

9 motres 14 mewes O B car lengths

= 36 metres

om Y (115 el

12 melres 24 melres or 9 car lengths

= 53 metres

somn | D D ;e

15 metres 38 metres or 13 car lengths

1 = 73 melres

somn B

18 meties 55 mplres or 18 car lengths
omen | D I

= (315 feet) e

or 24 car lengihs

21 metres 75 metres
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Task: Produce an flash card on terminal velocity

Thin i : &1

gs to mdude o
When an object is dropped, we can identify three stages 89 i
before it hits the ground: 8 1 ﬁ ﬁ

1. Atthe start, the object accelerates downwards
because of its weight. There is no air resistance.There

is a resultant force acting downwards. 1 /A
2. As it gains speed, the object’s weight stays thesame, N
but the air resistance on it increases. There is a :
resultant force acting downwards. .
3. Eventually, the object’s weight is balanced by the air 5 R N P A 8
0 1 2 3 4 5 6 7 8 g 10

resistance. There is no resultant force and the object
reaches a steady speed, called the terminal velocity. 279




descn : slructure

GCSE Science Daily Revision Task UﬂdB[SIHHdH

Task: Produce an flash card on stretching

—

Things to include:
The spring constant k is different for different
objects and materials. It is found by carrying
out an experiment. For example, the unloaded

length of a spring is measured. Different -
numbers of slotted masses are added to the 7
spring and its new length measured each

time. The extension is the new length minus
the unloaded length

280
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Task: Produce an flash card on energy & work

Things to include:

Whenever 'work’ is done energy is
transferred from one place to another.
The amount of work done is expressed
in the equation: work done = force x | 'ONforceapplied |
distance. &
Power is a measure of how quickly work

is being done. Power is expressed in the

equation: power = work done / time
taken.
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Task: Produce an flash card on gravitational potential energy

Things to include:

On Earth we always have the force
of gravity acting on us. When we're above the
Earth’s surface we have potential (stored)
energy. This is called gravitational potential
energy. The amount of gravitational potential
energy an object on Earth has depends on its:

°* mass

* height above the ground

| -

gravitational

mass X field strength
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Task: Produce an flash card on kinetic energy

Things to include:
In physics, the kinetic energy of an object is 1 2
. . KE =—mv
the energy that it possesses due to its 2
motion. It is defined as the work needed to
accelerate a body of a given mass from rest
to its stated velocity. Having gained m =mass (kg)
this energy during its acceleration, the body v = velocity (m/s)
maintains this kinetic energy unless its

I_speed changes.

K.E.=kinetic energy (J)
1

283
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Task: Produce an flash card on momentum

IThings to include:

Momentum. A change
in momentum happens when a
force is applied to an object
that is moving or is able to
move. The total momentum in
an explosion or collision stays
the same.

P descn Slructure
mulecular trans L\ \m wﬁn’wi:

momentum = p = mv

So, as 'force is the rate of change
(how fast it chanes) of momentum’...

= F=f N
Feap Aol
p = momentum (Ns)
F=Amv
t m = mass (kg)
v = velocity (m/s)
F=mAv
t

But acceleration 'a' is the change
in velocity divided by time - the
rate of change in velocity. So...

= a = acceleration
F ma I"rrhlrﬂ%l:?284
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Task: Produce an flash card on static electricity

Things to include:

Objects can be positively charged, negatively
charged or neutral (no charge).

A substance that gains electrons

becomes negatively charged, while a substance
that loses electrons becomes positively charged.
When a charged object comes near to another

e |f the charges are the same - they repel

e If the charges are opposite - they attract

e If oneis charged and the other is not - they
attract

object they will either attract or repel each other.

Static electricity - rubbing

The cloth leaves
glecirons on the

plash’-: sirip.

Cloth ends up with
a positive charge
(it has lost electrons)

oirip ends up with
a negative charge
(it has gained electrons)
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Task: Produce an flash card on electric circuits

Things to include:

Electrical circuits can be represented by
circuit diagrams. The various electrical
components in the circuit are shown by
using standard symbols. Components
can be connected in series, or in parallel.
The current and potential difference
(voltage) are different in series and
parallel circuits.

—o_o—

—
— -
(1A
NS
—__—
— -

switch {(open)

switch (closed)

cell

battery

diode

resistor

variable resistor

stmdemﬂ : SlfUCtlJle

u" d Bm“["'§ la ‘‘‘‘‘‘ ﬂmnl&cular ans L\U mn

R

'| '| fuse

"f:,:\" voltmeter
A

N
A ammeter
\_/

4¢— thermistor
=
4@% LDR
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Task: Produce an flash card on resistance

Things to include:

An electric current flows when charged
particles called electrons move through
a conductor. The moving electrons can
collide with the atoms of the conductor.
This is called resistance and it makes it
harder for current to flow. These
collisions make the conductor hot. It is
this that makes a lamp filament hot
enough to glow.

current

potential
difference

287
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Task: Produce an flash card on alternating & direct current

IThings to include:

If the current flows in only one direction it is called
direct current, or DC. Batteries and solar cells supply
DC electricity. A typical battery may supply 1.5V. The
diagram shows an oscilloscope screen displaying the
signal from a DC supply.

If the current constantly changes direction it is called
alternating current, or AC. Mains electricity is an AC
supply. The UK mains supply is about 230V. It has a
frequency of 50Hz (50 hertz), which means that it
changes direction and back again 50 times a second.
The diagram shows an oscilloscope screen displaying
the signal from an AC supply.

RN

.....................

.....................

lamm e dmn[acula[ am \u mn -
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Task: Produce an flash card on cables & plugs

Things to include:

The features of a plug are:

 The case is made from tough plastic or rubber, because
these materials are good electrical insulators.

e The three pins are made from brass, which is a good
conductor of electricity.

 There is a fuse between the live terminal and the live
pin.

e The fuse breaks the circuit if too much current flows.

e The cable is secured in the plug by a cable grip. This
should grip the cable itself, and not the individual wires
inside it.

Earth
wire

Neutral |
wire '

Cable grip

II -
i Quter insulation
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Task: Produce an flash card on fuses

Things to include:

The fuse breaks the circuit if a fault in an
appliance causes too much current flow.
This protects the wiring and the

appliance if something goes wrong. Cable grip
The fuse contains a piece of wire which
melts easily.

Neutral wire

Live wire

Outer
insulation
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Task: Produce an flash card on alpha radiation
What is alpha (a) radiation?

Description

2 neutrons, 2 protons

Note:— An alpha particle is the
same as a helium nucleus

%

Electric charge

+2

Relative atomic mass

4

Penetrating power

Stopped by paper or a few
centimetres of air

lonizing effect

Strongly ionizing

Effect of magnetic/
 electric field

Weakly deflected

und

mln

nasdeSGrl S"UC“"B .y
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Task: Produce an flash card on beta radiation
What is beta (B) radiation?

' Description High energy electron
C
Electric charge -1
Relative atomic mass 1/1860

Penetrating power

Stopped by a few millimetres of
aluminium

lonizing effect

Weakly ionizing

Effect of magnetic/
. electric field

Strongly deflected

und

mln
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Task: Produce an flash card on gamma radiation
Gamma (y) radiation

, Description High energy electromagnetic
radiation m
Electric charge 0
Relative atomic mass 0

Penetrating power

Stopped by several centimetres of
lead or several metres of concrete

lonizing effect

Very weakly ionizing

Effect of magnetic/
. electric field

Not deflected

und

mln

i hasmdesmhﬁ Slflllllllle -

mechamsms

B[S

lBE g dmn!&cular ansu\umn T
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Task: Produce an flash card on the discovery of the nucleus

-
Things to include:

A beam of alpha particles was aimed at very thin gold [Rutherford's Alpha Scattering Experiment |
foil and their passage through the foil detected. The
scientists expected the alpha particles to pass straight
through the foil, but something else also happened.
Some of the alpha particles emerged from the foil at
different angles, and some even came straight back.

microscope
fixedtoa
turntable with
angular
measurements
etched onto it

#"’-ﬁf zinc sulphide screen
alpha source St
encased in alead
collimator

-
very fine gold foil

The scientists realised that the positively charged (6 e angl rom e
alpha particles were being repelled and deflected by R
. . . . -a scale on the table
a tiny concentration of positive charge in the atom. As evacuated drum would allow this to be

| measured accurately. |

a result of this experiment, the plum pudding model
was replaced by the nuclear model of the atom.

J 294
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Task: Produce an flash card on half life

Things to include: 60 -
There are two definitions of half-life, but they 70
mean essentially the same thing: g 60
e the time it takes for the number of nuclei of £,
the isotope in a sample to halve l:; 0.
e the time it takes for the count rate from a §
sample containing the isotope to fall to half ?
its starting level 20
Different radioactive isotopes have different 10
I_half-lives. L N S S A A

Time (Days)
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Task: Produce an flash card on fission

O — neutron

I 1 neutron hits \I’
. i _ ~ nucleus
uranium nucleus

fec: . splits into smaller
called nuclear fission. Uranium or D elel and mors W
plutonium isotopes are normally used as more neutrons
the fuel in nuclear reactors, because @ @
their atoms have relatively large nuclei these newtrons

I I i hit more O O
that are easy to split, especially w.herT hit uranium nuclel o \
by neutrons. ... the nucleus splits into l
two smaller nuclei, which are @ @
radioactive.

: £J9
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Task: Produce a flash card on the size and structure of an atom.

-
Things to include:

An atom is a million times
smaller than the thickest
human hair. The diameter
of an atom ranges from - Hucleus \
about 0.1 to 0.5 | om-ioTem =4 em

nanometers (1 x 1071°m to
|_5 x 10710 m).

electron
<10""%cm

= proton
v (neutron)

quark
@ <10"'°cm
nucleus ,

297
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Task: Produce a flash card on how scientific models of the atom and

how these models have changed

Things to include:

The first model of the atom was
developed by JJ Thomson in 1904, who
thought that atoms were composed
purely of negatively charged electrons.
This model was known as the 'plum
pudding' model. ... However the model
used today is closest to the Bohr model
of the atom, using the quantized shells

to contain the electrons |

Path of a moving
alectron ~ ®
Sphere with i - -y
positive charge / ==
throughout il g
R
-
Nucleus g ’
Negatively charged
particle (electron) Rutherford
Lht:nrnn Maodel
— 1904 Hantaro
Magacka, a Japaness 1911 New Zealand
1897 J.J. Thomson, a British physicist, suggests physicist Ernest

1803 John Dalton scientist, discovers the electron. that an atom has a Rutherford finds that an
pictures atoms as The later leads to his *plum- central nucleus. atom has a small, dense,
tiny, indestructible pudding® model. He pictures Electrons move in positively charged
particles, with no electro Ssmb dded in aspher qrbpu Iqlm lha nnga nucleus. Electrons move
internal structure, of positive elactrical charge. umund the nucleus,
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Task: Produce a flash card on the nature of different types of

nuclear radiation.

Things to include:
There are three types of nuclear

radiation: alpha, beta and gamma. Alpha
is the least penetrating, while gamma is
the most penetrating. ... The uses of
radiation include smoke detectors,
paper-thickness gauges, treating cancer

and sterilising medical equipment.

The penetration power of the three types

of radiation.

B 888 B &0%%¢ °Pc%D8 |

Ay Wal AV

Thin mica Skin or paper  Thin aluminium Thick lead
stops ALPHA  stops BETA reduces GAMMA
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Task: Produce a flash card on safety precautions taken when dealing

with radioactive sources.

.
Things to include:

You cannot do much to
reduce your exposure to
natural background

radiation, but great care is
needed when handling
radioactive materials.

The safety precautions are:
® keep exposure times as short as possible
® monitor exposure with a film dose badge
® label radioactive sources clearly

® store radioactive sources in
shielded containers

® wear protective clothing

300
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Task: Produce a flash card on background radiation and sources of

It.
Things to include:
toground the ground "arc woapong | | O 2

tast
Natural sources of background radiation ‘ &
include:
Cosmic rays - radiation that reaches the Earth Sourcet
from space |
Rocks and soil - some rocks are radioactive and *

Food and drink Cosmic rays Medical

give off radioactive radon gas
Living things - plants absorb radioactive
materials from the soil and these pass up the

lfood chain

301
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Task: Produce a flash card on uses of nuclear radiation.

Beta Emitter’

Things to include:

Uses of beta radiation. Beta radiation is
used for tracers and monitoring the
thickness of materials. Doctors may use
radioactive chemicals called tracers for

v

medical imaging. ... Radiation is used in Feedback Deticvmr
industry in detectors that monitor and Rcﬁfers

control the thickness of materials such
as paper, plastic and aluminium.

302
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Task: Produce a flash card on the changes involved in the way

energy Is stored when a system changes .
Store of chemical energy

Thlngs to include:

Different types of energy can be
transferred from one type to another.
Energy transfer diagrams show each

Energy transferred as movement

type of energy, whether it is stored or |
| m

not, and the processes taking place as it
is transferred. Sankey diagrams also ooy ansfered as movement

Energy transferred as heat

!
show the relative amounts of each type
Of energy. Energy transferred as electricity

. 3
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Task: Produce a flash card on calculations to include work done by
forces and when a current flows.

Things to include:

Work done = force x distance
Work done is measured in joules, J
Force is measured in newtons, N
Distance is measured in metres, m

work done

force X distance
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Task: Produce a flash card on calculations to include kinetic energy,
elastic potential energy and gravitational potential energy.

Things to include:

The amount of 'kinetic energy' that all
moving objects have depends on their
speed and mass. When a car brakes the

™N
kinetic energy is changed into heat \0/
energy.
:'I::rl ;;um kinetic

Maximum gravitational
Minimum gravitational  potential energy
potential energy 305

Highest point
of swing
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Task: Produce a flash card on the specific heat capacity of a
substance is the amount of energy required to change the
temperature of one kilogram of the substance by one degree Celsius.

Things to include:

The specific heat capacity of a substance
is the amount of energy needed to
change the temperature of 1 kg of the
substance by 1°C. Different substances
| have different specific heat capacities

Energy (J) |
Specific heat Change in
Miass (eg) Capacity ~ temperature

(Joctkgl) (°C)

306
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Task: Produce a flash card on energy transfers

|Th|ngs to include: |
|Sankey  diagrams  summarise  all|
|the energy transfers taking place in a|
|process. The thicker the line or arrow, |

| the greater the amount | :’;‘:;‘tf::
| of energy involved. The Sankey diagram | energy
|for an electric lamp below shows that|
| most of the |

|electrical energy is transferred as heat|
| rather than light. |
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Task: Produce a flash card on calculating efficiency.

Things to include:

The efficiency of a device such as a lamp can be calculated
using this equation:

efficiency = ( useful energy transferred + energy supplied ) x
100

The efficiency of the filament lamp is (10 + 100) x 100 = 10%.
This means that 10% of the electrical energy supplied is

The efficiency of the energy-saving lamp is (75 + 100) x 100 =
75%. This means that 75% of the electrical energy supplied is

Note that the efficiency of a device will always be less than
100%.

transferred as light energy (90% is transferred as heat energy).

* FORMULA FOR THE
EFFICIENCY OF
A DEVICE

* Multiply by
100 to get

percentage
efficiency

*
DEVICE
EFFICIENCY

*
TOTAL

EFFICIENCY (S 1,

transferred as light energy (25% is transferred as heat energy).
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Task: Produce a flash card on how to determine the density of a

material.

Density is the mass per unit volume. It can be
measured in several ways.

The most accurate way to calculate the density
of any solid, liquid or gas is to divide its mass in
kilograms by its volume (length x width x
height) in cubic metres.

The unit for density is kg/m3. The density of
water is approximately 1000 kg/m3 and the
density of air is approximately 1.2 kg/m3.

If solid objects are placed in water and they
sink, they have a density greater than water
(1000 kg/m3). The reverse is also true. L@

| &=
o

Measuring
cylinder

‘ 309
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Task: Produce a flash card on the equation for density

metres.

IThings to include:

Density is the mass per unit volume. This
means that the density of any solid,
liquid or gas can be found by dividing its
mass in kilograms by its volume in cubic

4

VOLUME
The amount of space, measured
i cubic i, that sn object

O SURHAANCE CLOURNS.
V=M=D D=M+V

Merared b unis ol Maasarsd & d
i | il
cim® or mlL '.|".,-:l

DENSITY

The amount of mass per unit
ol wolunye of an object

OF Sulfrizance,

MA§5
The anvourit of nuatter thag an
object or mibstance containd.

M=DxV
Measured in unis of
Grams (g)

310
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Task: Produce a flash card on the particle model of matter.

Things to include:

The kinetic particle theory explains the properties of the different states of
matter. The particles in solids, liquids and gases have different amounts of
energy. They are arranged differently and move in different ways.

R [T N

-

Arrangement of Close together Close together Far apart
particles
Regular pattern Random arrangement Random arrangement
Movement of particles  Vibrate on the spot Move around each Move guickly in all
other directions
Diagram o o O o O o
0000%0
@9 @9 .

‘.‘o‘o 311
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Task: Produce a flash card on the particle model of matter to
explain density of materials.

Solids

Properties Why they are like this

They have a fixed shape The particles cannot move

and cannot flow from place to place Gases

They cannot be The patrticles are close Properties Why they are like this

comprﬁ s;ed or Eogether_a?d TR S S9RI0E They flow and completely The particles can move

E?quli%se O move into fill their container quickly in all directions
Th b g The particles are far

Properties Why they are like this 2y el 12 Golnjplisssie apart and have space to

: or squashed :
They flow and take the The particles are free to move move Into

shape of their container around each other

They cannot be The particles are close
compressed or together and have no space

squashed to move into e
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Things to include:

A substance must absorb heat energy so that it
can melt or boil. The temperature of the
substance does not change during melting,
boiling or freezing, even though energy is still
being transferred.

A heating curve is a graph showing the
temperature of a substance plotted against the
amount of energy it has absorbed. You may
also see a cooling curve, which is obtained
when a substance cools down and changes

state.

140 7

120 1

100
lemperature

("C)

iy

&0

a0 1

2117
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Task: Produce a flash card on changing the state of a substance.

gas /

liquid
melting

l

1/ saolid

T

boiling

heat absorbed

313
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Task: Produce a flash card on chemical and physical changes.

Things to include:

This type of change means
that no new substances are
made, but there is a change in

the appearance of a chemical. Heat Heat
Examples of physical change — g —an
include state changes and '\ Y "/ k/
dissolving. ) N

Ice (s) Water (1) Steam (g)
314
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Task: Produce a flash card on internal energy of a system.

Things to include:

All objects contain internal energy. Some
of this is due to the movement of the
particles in the object. When an object is
heated, its particles move more
vigorously and its internal energy
increases. Unless the object changes ‘ ‘

state (eg melts or boils), its temperature
will increase.

15
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Task: Produce a flash card on specific latent heat.

Things to include:

The heat energy that is taken in or given
out by a substance when it changes
state is called latent heat. When a
substance changes from solid to liquid,
the latent heat involved is called the
latent heat of fusion. When the
substance changes from a liquid to a
vapour, latent heat of vaporisation is
involved.

Where,

Where,

E=m XL,
m=mass of substancein kg

L= latent heat of vaporisationin J/kg
E=Energyin)

E=m XLf

m=mass of substancein kg
L= latent heat of fusion in J/kg
E=Energyin)

316
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Task: Produce a flash card on using the particle model of matter
explain motion of particles in a gas.

Things to include:
Heat energy is the product of the

ADD ENERGY
movement of particles such as, atoms, ‘ i &

ions and molecules. It is also known as SOO%OOQ 7
thermal energy. ... particle theory The /@5”@@\\ o
scientific theory used to explain the k\QquQO ] Oy

properties of solids, liquids and gases. It

, : ' 5 B '
involves the arrangement and

movement of the particles in a
substance.

317
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Task: Produce a flash card on how gases exert forces on the walls of
their containers.

IThmgs to include: '
The particles in a gas move quickly in aII
Idlrectlons, but they don't get far beforel
:they bump into each other or the walls:
. of their container. When gas particles hit;
'the walls of their container they cause!
: pressure. The more particles that hit the:
' walls, the higher the pressure. |
:This is why the pressure in a tyre or:
balloon goes up when more air s
'pumped in. | s1s
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Task: Produce a flash card on how changing the temperature of a
gas affects the pressure exerted.

Things to include:

If a gas is heated up, its particles move around
more quickly. They hit the walls of their

1

container harder and more often. This increases "\ | J /.
the pressure. Sometimes the pressure gets so v @ Q — X
great that the container bursts. \ O - .
<9 — oy ;
Mot /

This is why balloons and tyres burst if you blow \ k’ | .
them up too much. It's also why deodorant \\ ~ & < = \//f
spray cans carry warning signs to tell you not to s \ 4 o
leave them in the sunshine. If they get too hot
I_they explode.

319
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Task: Produce a flash card on features of transverse and
longitudinal waves.

J— : |
Things to include: A fongitudinal Wave

Light and other types of electromagnetic radiation —R
are transverse waves. Water waves and S waves (a
type of seismic wave) are also transverse waves. In
transverse waves, the vibrations are at right angles
to the direction of travel.

Sound waves and waves in a stretched spring are
longitudinal waves. P waves (relatively fast moving
longitudinal seismic waves that travel through T T
liquids and solids) are also longitudinal waves. In l ¢
longitudinal waves, the vibrations are along the
I_same direction as the direction of travel.

A transverse wave

Energy transfer
H
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Task: Produce a flash card on properties of waves.

Things to include:
Waves can be described by their amplitude, wavelength and frequency. The
I_speed of a wave can be calculated from its frequency and wavelength.

l( one wavelength direction THE BASIC PROPERTIES OF A WAVE
of the
T transverse
crest ﬂs::iililz ?ion amplitude frequency = waves passing

in Hz a given point
per second

!

Hioe

frequency = oscillations
in Hz per second

F Y

trough amplitude

8 doc brown ’ one wavelength N |< one wavelength N direction of wave mwemen.t. -

trough
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Task: Produce a flash card on how we hear sound.

Things to include: }
Sound waves are
longitudinal. Humans| I

hear sounds from 20 - 20 /'\
000 Hz. Higher |

frequencies are called
CcorGane 3
I_ultrasound. \

Stirrup

Auditory
Nerve
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Task: Produce a flash card on properties of electromagnetic waves.

Things to include:
The main types of electromagnetic
radiation. Radio waves have the lowest
frequencies and longest wavelengths
while gamma waves have highest
frequencies and shortest wavelengths.
The wavelengths vary across the
electromagnetic spectrum from about
10-15 m to more than 104 m.

Aircraft and
shipping bands
AM radio
Shnrtwave radio
T"J and FM radio
Mlcrowave radar
Infrared I|ght

vusmle ||gm

Ultraviolet

X-rays

|
Long wavelength
Low fr«zqu«\ant:';er
Low energy

’

Short wavelength
ngh freaquency

d High energy

b=
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Task: Produce a flash card on how we see the colour of an object.

e e T T T T
| Things to include: |  vellow
| |
| There are three primary colours in|

IIight: red, green and blue. Light in|
lthese colours can be added |
Itogether to make the secondary|
Icolours magenta, cyan and yellow. |
IAII three primary colours add|

!_together make white light. |

ET N E]
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Task: Produce a flash card on calculating efficiency.

Things to include:

The efficiency of a device such as a lamp can be calculated using this equation:
efficiency = ( useful energy transferred + energy supplied ) x 100
The efficiency of the filament lamp is (10 = 100) x 100 = 10%.

This means that 10% of the electrical energy supplied is transferred as light
energy (90% is transferred as heat energy).

The efficiency of the energy-saving lamp is (75 + 100) x 100 = 75%. This means
that 75% of the electrical energy supplied is transferred as light energy (25% is
transferred as heat energy).

Note that the efficiency of a device will always be less than 100%.
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Task: Produce a flash card on heating and temperature.

-
Things to include:

Temperature and heat
are not the same thing
because: temperature is
a measure of how hot
something is. heat is a
measure of the thermal

energy contained in an
I_object.

Bucket

50,000 J
of Heat }
Water at
> C Hot Wat
Kb 50.000 J }Dt'a o
of Heat

Cup
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Task: Produce a flash card on how changing the temperature of a
gas affects the pressure exerted.

i [ ] o 1
Things to include: T
Decreasing the volume of a gas increases the pressure of the - 10 - Eﬂ] 223

gas. An example of this is when a gas is trapped in a cylinder 1 25 208

by a piston. If the piston is pushed in, the gas particles will = 12 50 323
have less room to move as the volume the gas occupies has e E :3‘} ;i

been decreased.

Because the volume has decreased, the particles will collide
more frequently with the walls of the container. Each time
they collide with the walls they exert a force on them. More
collisions mean more force, so the pressure will increase.
When the volume decreases, the pressure increases. This
shows that the pressure of a gas is inversely proportional to —
its volume.

- Thermometer

% x 105N/m2

Pressure guage
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Task: Produce a flash card on concave and convex lenses.

Things to include:

A lens is transparent block that
causes light to refract (changes
the direction the light travels
in). A converging lens (or
convex lens) is curved on both
sides. This means the light rays .
coming out of it come >
together at a point — they

converge.

converging lens
]

T

'

light rays

b

e

e
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Task: Produce a flash card on emission and absorption of infra-red

radiation.

Things to include:

All objects emit (give out) and
absorb (take in) thermal
radiation, which is also called
infrared radiation. The hotter
an object is, the more infrared
radiation it emits.

BEST EMITTER

WORST EMITTER

A

MATT

BLACK

BEST
ABSORBER

WHITE

WORST
ABSORBER
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Task: Produce a flash card on Black body radiation.
Thermﬂmeters

Things to include:

A black body is an idealized physical
body that absorbs all incident
electromagnetic radiation, regardless
of frequency or angle of incidence. A
white body is one with a "rough
surface [that] reflects all incident rays

completely and uniformly in all
directions.

—— Shiny
White

J
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Task: Produce a flash card on how electromagnetic waves are

generated.

Things to include:

Electromagnetic radiation, is a form of
energy emitted by moving charged
particles. As it travels through space it
behaves like a wave, and has an
oscillating electric field component and
an oscillating magnetic field. These
waves oscillate perpendicularly to and
in phase with one another.

13

Visible spectrum

¢ 2vg o3

Microrwine

} Tike e o' ' i,
i [} i
1;\"‘
| R 1
V0 [ [
h.t

= Inereasing Frequeney (v)
% " f 3 1" wiMe)

i1

Rl waves
|

1 I
i g by nir’ i
: I r,rs, g Wavelength (b} —=

AM Lang radio waves

|
=
Ft i
"|
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Task: Produce a flash card on uses of electromagnetic waves.

Things to include:
Visible light is just one type of

e
T
e

ectromagnetic radiation.
nere are many other types of

ectromagnetic radiation with

both longer and shorter
wavelengths than visible light.

frequency type of

highest

lowest

electromagnetic
radiation

gamma radiation

X-rays

ultraviolet radiation
visible light

infrared radiation

microwaves

radio waves

typical use wavelength

killing cancer cells shortest

medical images of
bones

sunbeds
seeing

optical fibre
communication

cooking

television signals  longest
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Task: Produce a flash card on concave and convex lenses.

Things to include:

A lens is transparent block that
causes light to refract (changes
the direction the light travels
in). A converging lens (or
convex lens) is curved on both
sides. This means the light rays .
coming out of it come >
together at a point — they

converge.

converging lens
]

T

'

light rays

b

e

e
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Task: Produce a flash card on collision theory

'Things to include:

Chemical reactions can only occur
when reacting particles collide with
each other and with sufficient
energy. The minimum amount of
energy particles must have to react
is called the activation energy.

Low
concentration/
pressure.

Less collisions

Little energy

descn : slructure

undé’““r"'?land””“’““”’”

High
concentration/
pressure.

More collisions

More energy
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