Science paper 1 revision resource

In this document you will find resources that will help prepare students for their science paper
1 mocks which will begin week commencing 19t Jun. (exam board AQA)

* The paper 1 assessments are 1:15h for combined science and 1:45 for triple students.

* Please use the review lessons and note down any topics your are struggling with. Please
then go over the corresponding lesson.

* Effective revision strategies include manipulating the information and recalling it regularly to
reinforce the learning. To help with this | have included the knowledge organisers and
revision questions which can help with quizzing and therefore retention. Revision guides can
also be used and bought on wisepay.

* Students should then use past paper questions which can be found on Cognito or AQA to
support their learning. | have also provided links to Seneca and save my exams

Seneca: https://senecalearning.com/en-GB/

Cognito: https://cognitoedu.org/home.html

Save my exams: https://www.savemyexams.co.uk/gcse/



https://senecalearning.com/en-GB/
https://cognitoedu.org/home.html
https://cognitoedu.org/home.html

B1.1 Cell Biology

Review lessons

Biology cells review 1 https://continuityoak.org.uk/Lessons? r=1949
Biology cells review 2 https://continuityoak.org.uk/Lessons? r=1950



https://continuityoak.org.uk/Lessons?r=1949
https://continuityoak.org.uk/Lessons?%20r=1950

Required Practical
Microscopy Required Practical
» Includes preparing a slide, using a light microscope,

drawing any observations - use a pencil and label important

observations.

stage

light

Osmosis and Potato Practical
» Independent variable ~ concentration.
+ Dependent variable - change in mass.

» Controlvariable - volume of solution, temperature, time,

surface area of the potato.

The potato in the sugar solution will lose water and so will have
less mass at the end; the potato in the pure water solution will

gain water.

=

-1 g Calle
Specialised Cells

Prokaryotic and Eukaryotic Cells

When a cell changes to become a specialised cell, it is called Animal Cells Plant Cells s
differentiation. fibosomes ribosomes
\ cell membrane
nucleus
Specialised | Function Adaptation nucleus cell membrane
Cell cell wall
sperm To get the male | Streamlined head, long " af-’
DNA to the tail, lots of mitochondria to fiacancr i l
: chloroplast
female DNA. rovide energy. " : —
p BY- mitochondria chloroplasm
nerve To send electrical | Long to cover more distance.
: : Plant and animal cells have similarities and differences:
impulses around | Has branched connections to
the body. connect in a network. Animal Plant
muscle To contract Long and contain lots of nuckiis . ¥,
quickly. mitochondria for energy.
root hair To absort: water | A large surface area to absorb cytoplasm v v
from the sail. more water. chloroplast X v
phloem Transports Pores to allow cell sap to flow.
substances Cells are long and joined end cell membrane v v
around the plant. | to-end. permanent vacuole | ¥ 7
xylem Transports water | Hollow in the centre. Tubes
through the plant. | are joined end-to-end. mitochondria v 4
ribosomes < v
Equations and Maths
Equation cell wall X v
: g Bacterial Cells
image size
@ 9 Bacterial celis do not have a true nucleus, they just have a single strand of DNA
that floats in the cytoplasm. They contain a plasmid.
actual size @mgﬁﬁcaxion chromosome
Maths Skills cell membrane o cell wall
Conversions:

Micrometres to millimetres: divide by 1000.

Standard Form:
0.003 = 3 = 10°

5.6 x 107 = 0.0056

cytoplasm \—flagella



I IECHTIES 7] Nt % e Fycnanee — Humans Ke rFOCBss e

In the nucleus of & human cell there are | Embryonic stem cells are undifferentiated | Multicellular organisms have & large surface are to volume | Diffusion is the spreading out of
23 pairs of chromosomes. Chromosomes | calls, thay have the potential to turn into any | ratio so that all the substances can be exchanged. | particles from an area of higher

contain a double helix of DMA. Chromosomes | kind of call. concentration to an area of lower

Gas exchange: Lungs

Il ) ) | concentration
The alveoli are where gas exchange takes place. .
Cell membranes are semi-permeahle,

have a large number of ganes.

-

- Thay have & large surface area, moist lining, thin walls and a
i 3 anly small molecules
. ijv-”':‘/ﬂﬁ ( / good blood supply. ¥
s - + ; can get through.
0T A58 Y/ 5o E & Cell Diffusion
- ?'i’.’ 'l '\ 4 l Adult stem cells are found in the bone Osmosis is the movemant of water .
_" o’ l? marrow, they can only turn into some types molecules across a partially ‘
= of cells e.g. blood cells. permeahle membrane from a region .] s
The cell cycle makes new cells. higher tration t i " '
Ve x Usie of steiny callss of higher concentration to a region -
e A Fa ] 2 a | of lower concentration. . =
Mitosis: DMA has to be copiedfreplicated Replacinig faulty blood ealts: | i
before the cell carries cut mitosis. 2 Active transport is the movement 4
making insulin producing cells; | _.J

¢ of substances against the concentration LY
+ making nerve cells. £

¢ gradient. This process reguires I} I

Villi: Small Intestine ! g Active Transport in Cells
‘= / Some people are against stem cell research | ENErEY from respiration.
Millions of villi line the small intestine increasing the surface |

For Stem Cell Research | Against Stem | | area to absorb mare digested food. o
Cell Research : | Fish have a large surface area for gas exchange. These ara called
They are a single layer of cells with a good blood supply. | gills. Water enters the fizh through the mouth and goss out
. ; | | Curtng patients with Embryos are i — - - ; i
e ek B Exchanoe in Plants | through the gills. The coygen is transported from the water to
. o stem cells - more human life. ' e : " | i i ) ! i
active transport tiipseiant Hhan g | the blood by diffusion. Carbon dioxide diffuses from the blood
slaeili rights of em;:r!.rns | to the water. Each gill has gill filaments which give the gills a
R asame - e e = large surface area. Lamellae cover each gill filament to further
Theay are just using Scientists L J L L |
difficitn L | - | increase the surface area for more gas exchange. They hawve a
unwanted embryos from | should find tun';' - ——— I - —
eukaryotic fertility clinics, which other sources iy g A . ; . ye.r T A D S e
gas exchange would normally be of stem cells. aad A helps with diffusian,
mitasts destroyed. — — lu s I
multicellular e I 1
: OXYEEN .
T, Stem Cells in Plants *¥E 2 .\ A ﬁ' :
prokaryotic In plants, stam cells are found in the meristem. The surface of the leaf is fiattened to increase the surface area v e ~=.
undifferantiated These stem cells are able to produce clones | for more gas exchange by diffusion.
replicated of the plant. They can be used to grow crops | Oxygen and water vapour diffuse out of the stomata. Guard |
specialised with specific features for a farmer, e.p. disease | cells open and close the stomata, controlling water loss -

villi resistant. =




Draw and label a typical plant cell.

Which organslle is:
« the site of enaerabic respiration?

« the site of protein synrhesis?

Draw and label the parts of a typical bacterial cell

\g|

Describe how to prepare an uncontaminated culture of bacteria using the aseptic technigue.

Diffusion is:

The movement of water particles from & high water concantration to a lower water concentration across & partially |:|

permeable membrane.

The sprezding out of the particles of any ges, or liquid from an area of high concentration to an area of [ower

concentration.

The movement of particles from a low concentration to a higher concentration.

N

[]
L]

Why do cells undergo mitosis?

What happens to the cell during:

+ the site of photosynthesis? + interphase?
How many chromosomes does: £
+ 8 human skin cell contain? + mitosis?

+ 8 human gamete contain?

Sperm cells are specialised cells. Explain how th.ell\"l
the
sperm cell to carry out

acrosome helps

-

its function.

Mame 3 substances that are transported into or out of 1\5_.
animal cells by diffusion-

i

2.

N\

Light microscopas have objective lenses
What is the purpose of the objective lens?

3

MName the tubes that transport water up the stem of 2 ll{!l
plant.

List 5 important keywords from this unit.
1.

I

Describe an advantage of using therapeutic cloning to \E_
treat disease.

What are ‘embryonic’ stem cells?

L2

On the diagram below, draw an arrow to show the
direction of the net movement of water molecules.

°
.--. .-'
-'.' o"*

Name 2 medical conditions that could be treated with
embrygnic stem celis in the future.

1

i.

What is osmosis?

%

My main areas for improvement in this unit are:




Draw and label a typical animal cell

A bacterium can divide once every 20 minutes. & l\'.i_
piece of chicken was contaminated with 5 bacteria; how
many bacteria will there be on the chicken after 3 hours?

Where in the body are adult stem cells found and how do they differ from embryonic stem cells?

g

Describe how active transport is used by:

Which organelle is: + plants
+ the site of aeroblc resplration?
+ gontrols the movement of substances in and out of the cell?
+ gontains the genetic information?
s animals

An elephant sperm cell containg 28 chromosomes. How b
many chromosomas would be in an elephant:
o Llwer cell?

« BUm?

The unit "centimetres' (s written as 'cm’. What do each 1\5.
of the fallowing units represent?

mm:

pm:

nm:

prm:

Write sach of the following numbers in standard Form. "

2500
0.00z,
& 200 000,
0.00000004;

Plants can be cloned from meristem cells. Give two
advantages of cloning plants,

Which has a bigger ‘surface area to volume' ratlo, an
elephant or a mouse?

List 5 Important keywords from this topic.
1.
Z

4,
&

Root hair colls are specialised cells. Describe how the 2
root hair cell (s adapred
to carry out its function.

Describe 3 ways that exchange surfaces are adapted mll\f-.
thelr function
1

2,

What is the equation for calculating the magnification 5\E.I
of an image?

\g

Why do somae people object to embryonic stem cell
research?

Electron microscopes have better resolution than light l\.I..
microscopes. What does ‘resolution’ mean?

3

Describe 2 ways In which active transport is different l\l
to diffusion.

How do prokaryotle calls differ from eukaryotic cells? .

L]

State 2 factors that affect the rate of diffusion.
1.

2.

My main areas for improvement in this unit are:




B1.2 Organisation

Review lessons

Organisation review 1 https://continuityoak.org.uk/Lessons?r =3352
Organisation review 2 https://continuityoak.org.uk/Lessons?r =1748



https://continuityoak.org.uk/Lessons?r%20=3352
https://continuityoak.org.uk/Lessons?r%20=1748

AQA GCSE Biology (Combined Science) Unit 2: Organisation

| building blocks of all
| living things.

a similar structure

Principles of Organisation
T ’ 5
T ® )\ a
&> | === *
\‘ ‘ ,
— S 2
cell tissue » organ » organ system organism
Cells are the basic | A group of cells with An organisa Organs work together QOrgan systems work

Add 2cm’ of starch solution into the test tube, using a different measuring
cylinder to measure, and begin a timer (leave the timer to run continuously).
After 10 seconds, use a pipette to extract some of the amylase/starch solution,
and place one drop into the first well of the spotting tile. Squirt the rematning
solution back into the test tube.

Continue to place one drop into the next well of the spotting tile, every 10
seconds, until the todine remains orange.

Record the time taken for the starch to be completely digested by the amylase
by counting the wells that were tested positive for starch {indicated by the

combination of tissues within an organ together to form whole

blue/black colour change of the iodine). Each well represents 10 seconds of
time.

10. Repeat steps 1 to 8 for pH values 7 and 10.

and function is called carrying out a specific system. living organisms.
a tissue. function.
{ Food Tests (Required Practical) Effect of pH on the Rate of Reaction of Amylase (Required Practical)
| st Iodine is used to test for the presence of starch.
What Which does a
R -~ » If starch is present, the colour will change to
are you indimﬁ!r positive result blue-black. — !-_————1_”‘".
testing | do you look like? J o,
for? e The independent variable in the investigation —~——y ‘—:—.'—-:
‘use? e - -
SR is the pH of the buffer solution. -ee
-
had
sugar Beradicts | Onge: heated:the The dependent variable in the investigation is the time ——
reagent solution will change taken for the reaction to complete (how long it takes for all
from blue-green to the starch to be digested by the amylase).
yellow-red. Method:
e dive Bla bl 1. Use the marker pen to label a test tube with the first value of pH buffer
indicabes starchils solution (pH 4) and stand it in the test tube rack.
present. 2. Into each well of the spotting tiles, place a drop of icdine.
ovotain | Biivret The solution will 3. Using a measuring cylinder, measure 2cm’ of amylase and pour into the
F test tube.
change from blue to
. 4. Using a syringe, measure 1cm’ of the buffer solution and pour into the
pink-purple. g a syring
test tube.
lipid sudan II1 The lipids will
WS 5. Leave this to stand for five minutes and then use the thermometer to
separate and the i
- ALt measure the temperature. Make a note of the temperature.
op layer will turn
bright red.

The Digestive System

The purpose of the digestive system is to break down large molecules into smaller,

soluble molecules, which are then absorbed intc the bloodstream. The rate of these

reactions is increased by enzymes. /f’""” .

tongue —

- salivary glands

cesophagus

liver
gall bladder

stomach

pancreas

small intestine large intestine

T rectum



AQA GCSE Biology (C

Enzymes

An enzyme is a biological ‘ . ‘
catalyst; enzymes speed up

chemical reactions without ‘ w
being changed or usad up.

This happens because tha enzyme lowers the activation

energy required for the reaction to ocour. Enzymes are made

up of chains of amino acids folded into a globular shape.

Enzymes have an active site which the substrate (reactants)
fits intn. Enzymes are very spacific and will only catalyse one
specific reaction. If the reactants are not the complimentary
shape, the enzyms will not work for that reaction.

Enzymes also work optimally at specific conditions of pH and
tamparature. In extremes of pH or temperaturs, the enzyme
will denature. This means that the honds holding togsther
the 30 shape of the active site will break and the active
shape will deform. Tha substrate will not be able to fit into

the active site anymaore and the BMTYITIE CAMMOT function.

ned Science) Unit 2: Organisation

The Heart and Blood Vessels

The Heart as a Double Pump

Enzyme Reactant Product

amylasa starch sugars (glucose)
protease protein amino acids

lipase Lipid glycerol and fatty acids

The products of digestion are used to build new
carbohydrates and proteins and some of the glucose s used

for respiration.

Bile is produced in the liver and stored in the gall bladdar
It iz an alkaline substance which neutralises the
hydrochloric acid in the stomach. It also works to emulsify
fats into small droplets. The fat droplets have a higher
surface area and so the rate of their digestion by lipase (=

increasad.

The heart is a large muscular organ which pumps blood carrying oxygen
or waste products around the body. The lungs are tha site of gas exchange
where cgygen from the air is exchanged for waste carbon dioxide in the
blood. Cuygen ts used in the respiration reaction to release energy for the

cells and carbon dioxide is made as a waste product during the reaction.

glucose + oxygen —#= carbon dioxide + water + [energy]

vein capillary

artery

The three types of blood wessels, shown above, are each adapted to carry
out their specific function,

Capillaries are narrow vessels which form networks to closely supply cells
and organs between the veins and arteries. The walls of the capillaries are
only one cell thick, which provides a short diffusion pathway to increase

the rate at which substances are transferred.

The table below compares the structure and function of arteries and veins:

Artery Vein
direction of blood flow away from the heart | towards the heart
omygenated or maygenated {except deoxygenated
decxygenated blood? the pulmonary {except the

artery) pulmonary vein)

pressura high

low (negative]

wall structure thick, elastic, thin, [ass

muscular, connective | muscular, less

tizsue for strength connective tissus

lumen [channel inside narrow wide {with valves)

the vessel)

The heart works as a double pump for two circulatory

systems; the pulm.unar}l circulation and the systemic
circulation

The pulmonary circulation serves the
lungs and bring deoxygenated blood to
exchange waste carbon dioxide gas for
meygen at the alveoli.

The systemic circulation serves the rest of the body
and transports oxygen and nutrients from digestion
to the cells of the body, whilst carmying carbon
dioxide and other waste away from the cells.

The systernic circulation flows through the whole

body. This means the blood is flowing at a much higher pressure than in the

pulmeonary circuit.

The Heart as Pacemaker

The rate of the heart beating is carefully,

vary
tha

heart

and automatically, controlled within

itself.

Located in the muscular walls of

the heart are small groups of

calls which act as pacemakers,
They produce electrical impulses
which stimulate the surrounding
muscle to contract, squeezing the
chambers of the heart and pumping

the blood.

The sino-atrial node (SAN) is located near the
right atrium and it stimulates tha atria to contract.
The atrio-ventricular node [AVN) is located in between the ventricles and

stimulates them to contract.



A GCSE Biology (Combined Science) Unit 2: Organisation

Artificial pacemakers can be surgically implanted into a person if their

heart nodes are not functioning correctly.

Drugs - illega!l drugs {e.g. ecstasy and cannabis) can lead to increased heart rate
and blood pressure, increasing the risk of heart disease.
Alcohol — regularly exceeding unit guidelines for alcohol can lead to increased

blood pressure and risk of heart disease.

Coronary Heart Disease

Coronary heart disease is a condition resulting from bleckages in the
coronary arteries. These are the main arteries which supply blood to the

heart itself and they can become blocked by build-up of fatty deposits.
In the UK and around the world, coronary heart disease is a major cause
of many deaths.

The matn symptoms can include chest pain, heart attack or heart failure.
Yet, not all people suffer the same symptoms, if any at all.

Lifestyle factors can increase the risk of a person developing coronary
heart disease.

Diet - a high-fat diet (containing lots of saturated fat) can lead to higher
cholesterol levels and this cholesterol forms the fatty deposits which

damage and block the arteries.

Smoking - chemicals in cigarette smoke, including nicotine and carbon
monoxide, increase the risk of heart disease. Carbon monoxide reduces
the amount of oxygen which can be transported by the red blood cells
and nicotine causes an increased heart rate. The lack of oxygen to the

heart and increased pressure can lead to heart attacks.

Stress - prolonged exposure to stress or stressful situations (such as high
pressure jobs) can lead to high blood pressure and an increased risk of

heart disease.

copillery
netwerk

Blood

Blood is composed of red blood cells
(erythrocytes), white blood cells and platelets, all
suspended within a plasma (a tissue).

The plasma transports the different blood cells
around the body as well as carbon dioxide,
nutrients, urea and hormones. It also distributes
the heat throughout the body.

Red blood cells transport oxygen attached to the

haem group in their structure. It has a biconcave shape to increase surface area

and does not contain a nucleus so it can bind with more oxygen molecules.

White blood cells form part of the immune system and ingest pathogens

and produce antibodies. Platelets are important blood clotting factors.

at the lungs
haemoglobin + oxygen == oxyhaemoglobin
at the cells

Sinus rode
Left atr um
Right atrram

AV nede

Lett ventricle

Right wentricle

The right atrium receives deoxygenated blood via the vena
cava. It is then pumped down through the valves

inte the right ventricle. From here, & is forced up
through the pulmonary artery towards the lungs
where it exchanges carbon dioxide for oxygen

The oxygenated blood then enters the left atrium v.a the
pulmonary vein and down into the left ventricle The
muscular wall of the left ventricle is much thicker so it can
pump the blood more forcefully out of the heart and around

the entire body, via the aorta.

The blood only flows in one direction. This is because there
are valves in the heart which close under pressure and
prevent the backward flow of blood.




Plant Tissues, Organs and Systems

Root Hair Cells

Leaves are plant organs and their main function is to absork sunlight

energy for use in photosynthesis. Within the ceils are small organelles called

chloroplasts which contain a green pigment callad chlorophyll This is the

part of the plant which absorbs the sunlight and where photosynthesis ocours,
sunlight

carbon dioxide + water —#= oxypen + Blucose

Leaves are adapted to carry out their function. Leaves are typically flat and
thin with a large surface area. This means they have 3 maximum area to
ahsorb the sunlight and carbon dioxide. The thin shape reduces the distance

for diffusion of water and gases.

Leaves contain vessels called xylem and phloem. The xylem transport water
and dissolved minerals toward the leaves. The phloem transport glucose and

other products from photosynthesis around the plant.

The large air spaces between the cells of the spongy mesophyll layer allow
for the diffusion of gases. Carbon dioxide enters the leaves and oxygen exits

the leaves.

Plants absorb water by osmosis through
the roct hair cells of the roots. Dissolved

in the water are important minerals for

the plant’s growth and development, J

which are ahsorbed by active transport.

The root hair cells are adapted to their
function with the following features:

« Finger-like projection in the membrane increases the surface
area available for water and minerals to be absorbed across.

+ The narrow shape of the projection can squeeze into small
spaces between soil particles, bringing it closer and reducing
the distance of the diffusion pathway.

+ Thecell has many mitochondria, which release energy required
for the active transport of some substances.

Phloem wvesselzs transport food such as

dissolved sugars and pglucose  from —
photosynthesis. The food (s transported r I l | |
around the plant to where growth is ococurring e |
{root and shoot tips), as well as to the organs I I ' |
which store the food. The transport occurs I 1
in all directions throughout the plant 1 I i :

The cells making up the phloem tube are
living, with small holes in the walls where the

calis are joined

Transpiration and Translocation

Xylem and Phloem

palisade Layer

wary cuticle \ p

upper epidermis ykain

spongy mesophyll lewer epidermis

guard cells . stomata

U -

The guard cells are specially adapted cells lorated on the undersida of tha [eaf.
They are positioned in pairs, surrounding the stomata (a small opening in the
epidermis layer). The guard cells change shape to open and close the stomata,

controlling the rate of gas exchange in the leaf.

Xylem vessels transport water through
the plant, from roots to leaves.

They are made up of dead, lignified

cells, which are joined end to end
with no walls between them, forming f I
a long central tube down the middie. | 1
The movement of the water, and i
dissolved minerals, along the xylem is ;

in a transpiration stream.

¥ylem wvessels alse provide support and strength to the plant
structure. They are found in the middle of roots so they
aren't crushed within the ssil. They are found in the middle
of the stem to provide strength amd prevent bending, In the
leaves, they are found in vascular bundles alongside the
phloem and cam be seen as the veins which network across
the leaf.

Transpiration is the loss of water, by evaporation and diffusion,
fram the leaves of the plant. Water is a cohesive moleculs and as it evaporates,
there is less water in the leaf, so water from further back moves up to take
its place. This, in turn, draws more water with it. This is the transpiration
stream.

Transpiration occurs naturally as there is a tendency for water to diffuse
from the leaves (whare the concentration is relatively high) to the air around

the plants (where the concentration is relatively low), via the stomata.

Environmental factors can change the rate at which transpiration oocurs:
« Increased light imtensity will increasa the rate of transpiration because light

stimulates the stomata to open. The leaf will also be warmed by the sunlight.

« Increased temperature will cause the water to evaporate more guickly and

5o increase the rate of transpiration

+ Increased humidity (moisture in the air) will reduce the rate of
transpiration. Whereas if the air becomes drier, the rate increases.
& greater concentration gradient will increase the rate of diffusion.

= If the wind speed increases, then the rate of transpiration also increases.
This is because as the water surrounding the leaves is moved away more

quickly, the concantration gradient is increasad.

« If the water content in the soil is decreased, then the rate of absorption in
the roots decreases. This causes the stomata to become flaccid and closs,
reducing transpiration. If the loss of turgor affects the whole plant, then it

will wile.



i
{ 1)

Complete the table below. - Place the following structures in order from smaflest “2| | gite is made in the liver and stored in the gall bladder. Explain how bile helps digestion.

o

to largest:

Enzyme | Site of Production | Substrate | Products

amylase glucoss cell, organ, nucleus, tissue, organism

pepein protein

lipaze pancreas Transpiration is:

The movement of water maolecules from a high water concentration to 2 lower water concentration across @
B partially permeable membrans
The diagram below shows the ‘lock & key' model of ] TF
: : Use the graph below to describe how temperature - - B Fo 5

enzyme function. Label the diagram using the following grap " o he evaporation snd diffusion of water from the leaves of a plant
I affects enzyme function.

The movement of glucose molecules around the plant

enzyme, active site, substrate, products, enzyme-substrate

complex # L
P Mame 3 factors that affect the rate of transpiration . From which part of the human digestive system is

- nutrients absorbed inte the bloodstream?

=]
a)

Tamparaturd ") 3

Where in the plant [s meristem tissue located?

il
O3

- |

List 5 important keywords from this unit

1

The xylem tissue is composed of hollow tubes

Describe how to carry out the test for reducing sugars. ™ 2

strengthened by lignin. What is the function of xylem

3 tissue?

|1
Enzymes are described as being ‘specific' to a substrate \E._ &

What does this mean? Use a labelled diagram to help your

(V1]

explanation,

.Dﬂﬂl'ib! how this root hair cell is adapted for the "2 Why are enzymes referred to as ‘biological catalysts?  “f —

Describe how to test for starch
efficient uptake of water and mineral ions

\ h
- Describe how to test for protein ;

What is the function I}F phisem tiasue? My main areas fﬂl‘ improvement in this unit are




Label the following blood vessels on the diagram of the l\\i_
heart: aorta, vena cava, pulmonary artery, pulmonary

vein.

Describe how the structure of an

artery is related to its function.

In coronary heart dizease, layers of fatty material NE
build up inside the coronary arteries. Explain how this

can lead to a "heart attack’.

Why does the left ventricle have a thicker, more muscular wall than the right ventricle? \E_
Mame the four main components of the blood and %! | | Describe 3 wiays that the lungs are adapted for ‘E_
describe their function. gaseous exchange.
1 1.
3. 3.
4.

- & problem with heart transplants is rejection of the x'i_
What is a ‘carcinogen’? Give an example. M| donor heart. What is ‘rejection’?

Labet the following parts on the diagram below: h_
trachea, bronchi, bronchiole, alveolus.
Describe how smoking tobacco affects: I"":

Adulrz

Stents can be used to treat coronary heart disease. Give b4
one advantage and one disadvantage of using stents.

Cizsadvantage

Mame the group of cells that controls the resting heart B

Unbarn bables

Describe 3 lifestyle Factors that can impact a permﬂ'sk'-ﬂ_
physical and mental wellbeing
1

2

3

rate
'
List 5 important keywords from this unit i K
1.
v What are "statins'? \5.
3
E.
T : \r
Explain how an infection with a microorganism could \-i_ WHi_'I athe dtﬁtrt:ce between 2 benign and a &
malignant tumour?
lead to the development of other, non-communicable g
diseases.

L}
Describe how a faulty heart valve will affect a person’s ©

health

My main areas for improverment in this unit are:




B1.3 infection and response

Review lessons

Biology infection and response review 1
https://continuityoak.org.uk/Lessons ?r=1278

Biology review 2 https://continuityoak.org.uk/Lessons
°r=1277

Biology infection and response review (triple)
https://continuityoak.org.uk/Lessons ?r=9312



https://continuityoak.org.uk/Lessons ?r=1278
https://continuityoak.org.uk/Lessons ?r=1277
https://continuityoak.org.uk/Lessons ?r=1277

Pathogens are microorganisms that enter the body and
cause communicable disease (infectious). Plants and

animals can be infected by them.

Bacteria are small cells that can -
reproduce very quickly in the body.
They produce toxins that make you
feel ill, damaging your cells and
tissues.

Viruses are much smaller than
bacteria; they can also reproduce
quickly in the body. Viruses live inside

your cell where they replicate. They
then burst out of the cell, releasing
new viruses,

Protists are eukaryotes ./bp‘
(multicellular). Some are parasites o
which live on or inside other
v : spore case
organisms, often carried by a vector. ¥ bursts
sporangiumsy
Fungi are sometimes single celled, /
|
others have hyphae that grow and | [.stem
penetrate human skin and the surface \J/
of plants. They can produce spores v
which can spread to other plants. oy \
hyphae

Pathogens can be spread in many ways, for example:
Water - by drinking dirty water, e.g. cholera.
Air - carried by air and breathed in, e.g. influenza,

Direct contact - touching contaminated surfaces
including the skin, e.g. athlete's foot.

Measles is spread by droplets of liquid from sneezes and
coughs etc., symptoms include a red rash on the skin and
a fever. Measles can be serious or even fatal, it can lead to
pnreumonia. Most people are vaccinated against measles
when they are very young.

HIV is spread by sexual contact or exchanging body fluids.
HIV can be controlled be antiviral drugs; this stops the
viruses replicating. The virus attacks the cells in the
immune system. If the immune system is badly damaged,
the body cannot cope with other infections. This is the late
stage and is called aids.

Tobacco mosaic virus affects plants, parts of the leaves
become discoloured. This means plants cannot carry out
photosynthesis; this will affect the plants growth.

Fungal

Rose black spot shows as black spots on the leaves of the
plant, this means less photosynthesis occurs. As a result,
the plant does not grow as well. It is spread by the wind
or the water, They can be treated by using fungicides and
taking the leaves off the infected plant.

Protists

Malaria is caused by a protist, mosquitoes are the vectors.
They become infected when they feed on an infected
animal. The pretist is inserted into the blood vessel
Malaria can cause fever, it can also be fatal.

Salmonella bacteria causes food poisoning. Symptoms include fever,
stomach cramps, vomiting and diarrhoea. The symptoms are caused
by the toxins produced by the bacteria. Food contaminated with
salmonella can give you food poisoning. Most poultry in the UK will
have had a vaccination against salmonella.

Gonorrhoea is a sexually transmitted bacterial disease, passed on by
sexual contact. Symptoms include pain when urinating and thick
yellow/green discharge from the vagina or penis. To prevent the spraad,
people should be treated with antibiotics and use a condom.

How to prevent the spread:

Being hygienic -

washing hands thoroughly.

Destroying vectors -

killing vectors by using insecticides or destroying their habitat.
Isolation -~

isolating an infected person will prevent the spread.
Vaccination -

people cannot develop the infection and then pass it on.




Defence System

1 F
.
3,

F

The skin acts as a barrier to pathogens:
Hairs and mucus in your nose trap particles.

The trachea and bronchi secrete mucus to trap
pathogens. They also have cilia which move
backwards and forwards to transport the mucus
towards the throat. This traps any pathogens
and the mucus is usually swallowed,

The stomach contains hydrochloric acid to
kill any pathogens that enter the body via the
rrouth.

The Immune System

This kills any pathogens that enter the body.

‘White blood cells:

Phageeytosis is when white blood cells engulf
pathogens and then digest them.

They produce antitexing to neutralise the
toxins.

They also preduce antiboedies. Pathogens have
antigens on their surface, antibodies produced
by the white bleed cells lock on ta the antigen
on the outside of the pathegen. White blood
cells can then destroy the pathogens. Antibodies
are specific to one antigen and will only work
on that pathagen.

Vaccinations have been developed to protect us from
future infections. A vaccination invelves an injection
of a dead or weakened version of the pathogen. They
carry antigens which cause your body to produce
antibodies which will attack the pathogen. If you
are infected again, the white blood cells can produce
antibodies quickly.

]

Pros Cons

Helps to control | They don't always work.
communicable
dizeazes that used to

he very commaon.

Epidemics can be
prevented.

Some people can have a
| bad reaction to a vaccine
howewver, that is very rare.

Painkillers relive the pain and
gymptoms, but do not tackle

&

the cause.

<

Antibiotics kill the bacteria
causing the problem, but do
not work on viruses, Viruses
are very difficult to kill because

— n

they live inside the body cells,

There are three main stages in drug testing:

Pre-clinical testing:

1. Drugs are tested on human cells and tissuwes.

2. Testing carried out on living animals.

Clinical testing:

3. Tested on healthy human volunteers in elinical trials. Starts with a very low
dose, then tested on people with the illness to find the optimum dose

Placebo is a substance that is like the drug, but does not do anything.

Placebo effect is when the patient thinks the treatment will work even though

their treatment isn't doing anything.

Blind trial is when the patient dees not know whether they are getting the drug

or the placebo.

Double-blind trial is when both the dector and the patient de not know whather
they are getting the drug.

Chemicals produced by plants to defend themselves

i ; antibodies
can be used to treat human diseases or help with :
antigens
syrmptams.,
antitaxing
Drug Plant/Microorganism bacteria
j blind trial
aspirin willow double-blind
fungus
digitalis foxglewve microorganism

phagocytosis

penicillin mould - penicillium placebo
j protist
Mew drugs are now made by chemists, who work texing

for the pharmaceutical industry, in laboratories. o
vaccination

vectar

virus



Write a definition for each tupe of disease and
give two examples.

communicable disease:

non-communicable disease

Label the pathogens below that cause
infectious diseases

Name three ways that pathogens are spread
and give at least one example.

How do pathogens cause disease? Fill in the
gaps.

reproduce rapidly by
. They may produce
that damage tissues and make us

feal il

take over the cells of your
body. They live and rapidly inside,
this causes cell damage

Simple hygiene measures are one of the

most effective ways of preventing the spread of
pathogens. List 5 ways we can be more hygienic
below

List three other methods for preventing the
spread of pathogens.

Salmonella
What type of pathogen is it caused by?

What are the symptoms?

Measles
What type of pathogen is it caused by?

Gonorrhoea
What type of pathogen is it caused by?

What are the symptoms?

What are the symptoms?

How is it spread?

How is it spread?

What can we do about it7

What can we do about it?

Tobacco Mosaic Virus
What type of pathogen is it caused by?

HIV

What type of pathogen is it caused by?

What are the symptoms?

What are the symptoms?

How is it spread?

How is it spread?

What can we do about it?

What can we do about it?

Explain how your skin prevents

microorganisms getting into your body.

m

Explain how the respiratory system is

adapted to reduce the entry of microorganisms.

How is it spread?

What can we do about it?




Malaria
What type of pathogen (s it caused by?

What are the symptoms?

How is it spread?

Explain how the digestive system is adapted
to reduce the entry of microorganisms.

What can we do about it?

Rose Black Spot
What type of pathogen iz it caused by?

What are the symptoms?

How s it spread?

What can we do about it?

Describe each role of a white bloed cell and
explain how it protects you against disease.

Tick the correct boxes

Treat Kills Kilis
symptoms | Bacteria Viruses

painkillers

antibiotics

Define the following terms:

State where the following drugs were

discovered

The heart drug digitalis:

he painkiller aspirin:

The antibiotic penicillin

Who discovered penicillin?

Why is it difficult to discover new medicines?

o (e e =3 P il —. VacDing
@~ - o o L = = T
antigen:
antibody:

Describe how vaccinations prevent illness.

herd immunity:

1 i = w
Where do most new drugs now come from?

What has to happen before a drug can be used?

|
Fill in the missing words:

The use of hos greatly
reduced the deaths from infectious
diseases. However the evolution of strains that

are to antibiotics is o0 concern_

are specific which means

they

Describe each process of drug testing.

preclinical testing:

clinical trials:

doubls-blind trigls:




B1.4 Bioenenergetics

Review lessons

Photosynthesis review
nttps://continuityoak.org.uk/Lessons ?r=1220

nioenergetics review 1
https://continuityoak.org.uk/Lessons ?r=1227
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Photosynthesis

Photosynthesis is a chemical reaction which takes place in
plants. It converts carbon dioxide and water into glucose and
oxygen. It uses light energy to power the chemical reaction,
whichisahsorbed bythe green pigment chlorophyll Thismeans
that photosynthesis is an examples of an endothermic reaction.
The whole reaction takes place inside the chloroplasts which

are =mall organelles found in plant cells

Plants acquire the carbon dioxide wia diffusion
through the stomata of their leaves, The water
is ahsorbed from the soil through the reots and

transported to the cells carrying out photosynthesis

via the xylem.

BLCh
Carbon diowkide

[ e}
Wb

The glucose made in photosynthesis is used for respiration,
stored as starch, fat or oils, used to produce cellulose or used

to produce amino acids for protein synthesis.

The Rate of Photosynthesis and Limiting Factors
& limiting factor is something which stops the photosynthesis
reaction from occurring at a faster rate. Temperature, light

intensity and carbon dioxide level are all limiting factors.

Increasing the temperature of the surroundings will increass
the rate of reaction, but only up to around 45°C. At around
this temperature, the emzymes which catalyse the reaction

become denatured.

Increasing the light intensity will increasa the rate of reaction
becausa there is maore enargy to carry out more reactions,
also

increase the rate of reaction because there are more reactants

Increasing the carbon dioxide concentration will

availabls.

The Effect of Light Intensity on the Rate of Photosynthesis (RPI)

The amount of light a plant receives affects the rata of photosynthesis. If a plant
receives lots of light, lots of photosynthesis will cccur. If there is very little or no

light, photosynthesiz will stop.

Tank/beaker af water between lamp & pondwesd

& Boiling tube
B~ u )
[ | (clamped in place)
1 3’.' g —Nater
larmp Ty Pondweed
b weighted

with paperclip

— / ——— Metre ruler
Method
1. Measure 20cm? of sodium h',-'l:lmgen carbonate solution and pour into a
boiling tube.

2. Collect & 10cm piece of pondweed and gently attach a paper clip to one end.

3. Clamp the boiling tube, ensuring you will be able to shine light onto the
pondwead.

4. Place a metre rule next to the clamp stand.

5. Place the lamp 10cm away from the pondweed.

&, Wait two minutes, until the pondweed has started to produce bubbles.
7. Using the stopwatch, count the number of bubbles produced in a minute.
E. Repeat stapges 5 to 7, moving the lamp 10om further away from the

pondweed each time until you have five different distances.
9. Mow repeat the experiment twice mare to ensure you have three readings for
each distance.
The independent variable was the light intensity.
The dependent variable was the amount of bubbles produced. Counting the bubbles
is a common methad, but you could use a gas syringe instead to more accurately

measure the volume of ooygen produced

The control variables were same amount of time and same amount of pondweed
A bench lamp is used to control the light intensity and the water in the test tube
containing the pendweed is monitored with a thermometer to monitor and control

the temperature.

Interaction of Limiting Factors (HT only)

The limiting factor far the reaction will depend on the environmental
conditions.

For axample:

Af mgh:, ng."ut !"utensity 15 the ii'n.:mg factor.

In winter, temparature (s the limiting factor.

In other conditions, carbon dicxide is usually the limiting factor.

Light Carbon Dioxide Temperature
A : !
i| 7 i i

Pevlweming = §ighd e Tham s ey [ IeT]

From the graph, you can see that increasing one of the facters will also
increase the rate of reaction, but only for so long befare it plateaus.
This is because ancther factor will have then become the limiting
factor, E.g. vou could increase the supply of carban dicxide, but if thera
is not enough chiorophyll to absork the sunlight, then the sunlight will

become the limiting factor instead.
Greenhouse Economics (HT only)

To grow plants [n the most suitable conditions, a greenhouse can be used.

A gresnhouse traps the sun's radiation as heat Incide the greenhouse,

= that temperature is not a ldmiting factor for the rate of photosynthesis.

Artificial lighting can beinstalled [n the gresnhouse to provide constant light
snergy and prevent light intensity being a limiting factor.
A paraffin heater can be wsed in the greenhouse to not only maintain a

suitahle temperature, but the by-product of the combustion off the paraffin

Is carbon dioxide

Enclasing the creps in a greenhouse and regulating all the conditians in
this way can be axpensive; however, Lt is often outweighed because ths
harvest of the crop Is much healthier, taster-grown crops, Furthermase, the
ericlesed conditlons mean that disease and pests can be easily controlled

and srevented.



Inverse Square Law and Light Intensity

The inverse square law is used to describe tha light intensity at

different distances from the source.

The inverse square law states that: the intensity of light is

inversely proportional to the square distance from the source.

light intensity
1

-

2T
distance from light source S —

3
Light intensity (s calculated by the following equation:
light intensity oo __ 1
distance’

« The symbol, o, means 'is proportional to’,

« Distance is measured in metres, m.

In other words, if an chject iz moved twice as far away from
the light source, the light intensity received is reduced bo just
one guarter,

Worked example:

If the light source iz 10cm from a plant, calculate the light

intensity reaching the plant.

1 = {distance?)

1 + (0.10 = 0.10)
1+001

= 100 arbitrary units

If the light source is moved 25cm from the plant, calculate the
light intensity reaching the plant.

1 = (distance®)

1 +{025 = D.25)

1 - 00625

16 arbitrary units

Respiration

Respiration is the chemical reaction which ocours inside the mitochondria
of all living celis to ralease anergy for living functions and processes, eg.
rmovement, warmth and building larger molecules for growth and repair. The

reaction is exothermic, meaning that energy is released to the surroundings.

Respiration can be either aerobic {using moygen) or anaerobic (without

using oxygen}.

Aroor

6H20 4

alucosi oxygen digxide

CeH1206 + 602=% 6CO2 4 P

In anasrobic respiration, the glucose is not completely oxidised. This means

that there is less energy released than in aerohic respiration.

lactic
glucose acid energy

CaH1206 = 2(C3H603 + ATP

In plants and yeast, anaerobic respiration makes some different products.
The reaction is also called fermentation and s used in bread-making and

beer-brewing.

ethanol dioxid Energy

CsH1206 =» C2HsOH + CO2 + ATP

Effect of Exercise

When a person exercisas, thair body [specifically their muscles) need much
more energy. To release more energy, the amount of respiration reactions
occurring has to increase.

The heart pumps faster and the breathing rate and breath volume all

increase to supply more oxygen to the muscles via the bloodstream.

If the muscles are not receiving enough oxygen to keep up the demand
neaded by the respiration reactions, then anaerobic respiration begins to

oocur. This incomplete oxidation of the glucose produces lactic acid, which

can build up in the muscles and results in an oxygen debt.

After long periods of ewercise, the muscles can become fatigued and stop

contracting. ¥ou might experience a pain commonly called a stitch.

Metabolism

Metabolism is the combination of
all the reactions in & cell or in the

body

Energy released during respiration
is used during metabolic processes
to synthesise new molecules:

« Glucose is converted to starch,

glycogen and cellulosa.

» Glycerol and three fatty acids ars
joined to form a lipid molacule.

» Glucoseand nitrate lons are joined
to form amino acids.

« Amino acids are joined to form
proteins.

» Excess proteins are broken down
and released as urea during

EXCrETECT

Respiration itself (s also a process

which 15 included in metabolism.

Oxygen Debt (HT only)

During vigorous exercise, the |:u:|-1':,.-
can begin to carry out anaerohic

respiration and produces lactic acid.

Lactic acid is transported via the
bloodstream to the liver. The liver
converts the lactic acid back indo
glm:u-se. However, oxygen is nesded

to carry out this reaction.

The oxygen debt 15 the amount of
the oxygen required by the body to
convert the built-up lactic acid back
into glucese and remove it from the

respiring cells:



Complete the word eguation for
photosynthesis.

How does the raote of photosynthesis affect
the biomass of a plant?

Write the name of ench chemical next to
its formula. Which elements make up each
chemical?

COo,

H,0

D;

I:E Hqu

Choose the correct answer:

Photosynthesis is an exothermic/endothermic
reaction

Fill in the blanks:

In photosynthesis, is transferred from
the o the by

Explain how the amount of chlorophyll in o
leaf affects the rare of photosynthesis.

Fill in the gops:

As the distance of the light from the plant
, the light inrensity

is called an relationship.

. Th.'.s

The light intensity changes in inverse proportion
to the square of the distance.

You would write this as:

Give two reosons there may be less chloroghyll
in the leaf.

If you double the distance between the light
and the plant, how much will the light
intensity fall by?

MName five woys the glucose produced in
photosynthesis could be used.

Explain how formers manipulars the
environment of their crops to help them make o
profit.

Respiration is an exothermic/endothermic
reaction that takes place in the mitochondria
of cells

The more active a cell is, the more mitochondria
it needs. Nams two cell types that have lots of
mitechondria.

Respirotion transfers into o form
we can use for living processes
Respiration can toke ploce (using

oxygen), or (withour oxygen)

Compare the graphs for experiments 1 and 2,
explain what they tell you abour the rate of
photosynthesis.

Now compare these grophs with experiment 3,
explain what this tells you about the rate of
photosynthesis.

Describe how light intensity aoffected the rare of
photosynthesis

Fill in the blanks:

To produce , plants also need
ions that are absorbed from the soil.

10

Explain what happens to your muscles during
long perieds of vigorous activity

: —— . 1z
Complete the word equation for aerobic |
respiration.

- I -

Complere the formula equation for aerobic
respiration




What happens to the waste lactic acid
produced u:lu,rl..-'lg anaerabic respiration?

Explain what happens to your heart rate
when you exercise.

1

What is the oxygen debt?

How does your body clear the oxygen debt?

Explain what happens to your breathing rate
when you exercise,

Complete the word equation for anaercbic
resplration in plant and yeast cells,

e -

What is anaerobic respiration (n yeast called?

Why does this process have economic
impartance?

The tlustration shows o method for
investigating the effect of light lntensity on
photosynthesls,

h_’uﬂu 424

<@ wt

How could you measure the rate of
photosynthesis using this equipment?

What is the independent variabla (n this
experiment and what additional equipment
would you need to measure (t?

We often add a heat shield to the apparatus
shown, what is the purpose of this?

.1‘

When does anoerobic respiration happen?
Complete the word equation for anaerobic
resplration in muscles
e
Why is anaerobic respiration not as efficient os
agrobie resplration?
1|

Respiration (s an exothermic/endothermic

reaction that takes place in the mitochondria of

cells.

The more active a cell (s, the more mitochondria

it needs. Name two cell types that have lots of
mitochondria

Respiration transfers
can use for living processes

Resplration can take place (using
axygen), ar (without oxygen)

What happens to the waste lactic acid
produced during anagrobic respiration?

into a form we

i}

What is the oxygen debr?

How does your body clear the oxygen debt?

The illustrations show the macromolecules
in the f:',\nd.s that we eat. Complete the labels
to identify the molecules they are broken down

inro =
- !‘5"" . 5
®5098 . o0
G i L
b ¥ a
o "
W

carbohydratas

s ___*/l'/f
o VI

proteins

What do the small dots on each of the
macromolecules above represent?

]

Why s respiration (Mmportant in this process?

Explain what happens to your heart rate
when you exercisa




/|

Give three reasons why organisms nesd
erergy.

Whar is metabalism?

24

Metabolism includes the synthesis of naw
molecules. Complete the sentences to identify
some of the molecules thatr are made in plant
andfor animal cells

Glucose 15 converted o ;

and

Glyceral and
ocid are used to form

Glucose and lons are used 1o
farm , which are used to form

Whar happens to excess proteinsg in the body?

molecules of famy

Craw a line on the graph to show how
tamperature affects the rate of photosynrhesis,

Temperature

:'.f -:}annu..":hs g

E:‘.'.J,'

TI.'HLFH.'TTI"III-'

Explain how temperature affects the rate of
photosynthesis.

Draw a line on the g

ph to show

how carbon dioxide affects the rmre of

photosynthesis.

Carbon Dioxide

Rote I1I Photosynthesis

Carbon Dioxide Concentrotion

Describe how carbon dioxide affects t

photosynthesis.

he rate of

T
Draw a line on the groph to show how light

inmensiny offects the rate of photosynrhesis

Light

Rate of Photosynthesis

Intensity of Light

Dascribe how light intensity affects the rate of
photasyntheasis




1.1 Atomic structure and the periodic table

Review lessons

Atomic structure review
https://www.youtube.com/watch?v=bgyuXU97jal



https://www.youtube.com/watch?v=bgyuXU97jaI

Atoms
Cortained in the nucless are the protons and neutrons. Moving around the nucleus are
the electron shells. They are negatively charged.

Particle Relative Mass Charge . m

proton 1 +1 i P

nautron 1 a . . r e
]

electron Very small 1 | & 14

Overall, atoms have no charge; they have the same number of protons as electrons. An
ion is a charged particle - it does not have an equal number of protons to electrons.

Atomic Mumber and Mass Number

number

/)& |
=3l

Equations and Maths
To caleulate the relative atomic mass, use
the following equation:

relative atomic mass (A;) =

surm of ':mr.'l'.upr abundafce =
sum of abundances of all isetopes

walope MAss furber)

Balancing Symbol Equations

There must be the same number of atoms on
both sides of the equation:

CHy + 20; == 2H0 + Cy

Ce=1

0 =4

H=4

Elements

Elemnents are made of atams with the same atemic number. Atoms can be represented as
symbaols.

N = nitrogen F = fluorine  In = zinc Ca = calcium

Isotopes - an isotope is an element it Fratans Electrons Hestrons
with the same number of protons 1 H ; % R
but a different number of neutrons. [ 11 !
They have the same atomic number, & H " 3 o
but different mass number. 1

j H 1 1 3-1=32

Compounds - a compound s when two or more elerments are chemically joined.
Examples of compounds are carbon dioxide and magnesium axide. Some examples of
farmulas are CO,, MaCl, HCl, H;0, Ma.S0,. They are held together by chemical bonds and
are difficult to separate.

Chemical Equations

A chemical reaction can be shown by using a
word equation.

8.8 magnesium + oxygen = magnesium oxide

On the left-hand side are the reactants, and
the right-hand side are the products.

They can also be shown by a symboel
equation.
e.g 2Mg + O, = IMg0

Equations need to be balanced, so the same
number of atoms are an each side. To do this,
nurmbers are put in front of the compounds.

CH, + 20, == 2H,0 + CO;

Mixtures, Chromatography and Separation
Mixtures - in a mixture there are no chemical
bonds, so the elements are easy to separate,
Examples of mixtures are air and salt water.

Chromatography - to

separate out muxtures.

Filtration = to separate

solids from lguids.

piece of wood

paper -
b bopr -

Irik S0t R
wraler i

Shart
Evaporation = to
separate a soluble

Crystallisation - to
separate a soluble

salt from a solution; salt from a solution;
a quick way of a slower method of

separating out the salt. separating out salt.

T

Separating out salt from reck salt:
1. Grind the mixture of rock salt.
2. Add water and stir.

3. Filter the mixture, leaving the sand in the
filter paper

4 Evaporate the water from the salt, leaving
the crystals.



tomic Structure and the Periodic Table - Foundation and Higher

Distillation
To separate out mixtures of liquids.
1. Simple distillation - separating a liquid
from a solution,
.
thermemetar (100¢¢) i

L
e alEr

{

salt L f

™ M

2. Fractional distillation - separating out a
mixture of liguids. Fractional distillation
can be used to separate out crude oil inta
fractians,

gas 20°C
asaline (petrol)
kerosene

crude oil diesel ol

lubricating oil,

furnace parafin wax, asphalt

History of the Atom

Scientist Time Discovery
Jehn Dalton start af 19™ Atarms were first described as solid spheres
eenlury
1 Tharison 1897 Plum pudding rmodel - the stom is 5 ball of

charge with electrons scattersd.

Ernest Rutherfard 19049 Alpha seattering experiment - mass
cencentrated at the centre; the nueleus s
charged. Mast of the mass s in the noeleus.

Mest sfoms are emply Space.

Mizls Bahs araund 1911 Elestrons are in shells arblting the auclecs.

Diseavered that there are nectrans i the
fueleus,

Jarries Chadwick around 1940

Electronic Structire

L
Elactrons are found in shells, A ”
maximum of twe in the most inner ~ ® P
shell, then eight in the 2" and 3™ - ®
shell. The inner shell is filled first, . -
then the 2™ then the 3™ shell.
¥ L%

Metals and Mon-metals

They are found at the left part of the periodic
table. Non-metals are at the right of the table.

Metals

Are strong, malleable, pood conductors of
electricity and heat. They bond metallically.

Mon-Metals

are dull, brittle, and not always solids at raom
temperature.

Group 7 Elements and Noble Gases
Halogens

The halogens are nen-metals: fluorine, chlorine, bromine, iodine. As
you go down the group they become less reactive. It is harder to gain
an extra electron because its outer shell is further away from the
nucleus. The melting and boiling points alse become higher.

Moble Gases

The noble gases (group 0 elements) include; helium, neon and argon.
They are un-reactive as they have full outer shells, which makes them
very stable. They are all colourless gases at room temperature,

The boiling points all increase as they go down the group - they have
greater intermolecular forces because of the increase in the number af
electrons.

Development of the Periodic
Table

In the early 1800s, elements
were arranged by atomic mass.
The periodic table was not
complete because some of the
elements had not been found.
Some elements were put in the
Wrong group.

Dimitri Mendeleey {1869) left
gaps in the periodic table. He put
them in order of atomic mass.
The gaps show that he believed
there was some undiscovered
elements. He was right! Once
found, they fitted in the pattern.

The Modern Periodic Table

Elements are in order of atomic
mass/proton number. Tt shows
whare the metals and non-
metals are. Metals are on the
left and nen-metals on the
right. The eolumns show the
groups. The group number
shows the number of electrons
in the euter shell. The rows are
periods - each peried shows
another full shell of electrons.

The perindic table can be used
to predict the reactivity of
elements.

Alkali Metals

The alkali metals {group
1 elements) are soft, very
reactive metals. They all
have one electron in their
outer shell, making them
very reactive. They are low
density. Az you po down
the group, they became
more reactive. They get
bigger and it is easier ta
lose an electron that is
further away from the
nucieus.

They form fonic compounds
with non-metals.

They react with water and
produce hydrogen.

E.g.
lithium + water -
lithiurm hydraxide + hydrgen

2Li + 2H0 = 2LI0OH + H:

They react with chlorine
and produce a metal salt.

Eg.
lithiwm + chlorine —=
lithiwm chloride

2Li + Cl;—=3LiCl

They react with oxygen to
form metal oxides.



neutron, protar, elestron,

True or fuise?
1. The radius of an atom is 0.1nm
2. Mast of the mass is in the shell of the atom.

components of an atom

Draw and [abel an atom. Include labels for the following:

‘What are the symboks for the following elements?

Je

Symbol

Elament

Oy EEn

lithium

sodium

potassium

MSLLLITL

cargan

TLAEmESLLUTL

Mame Charge Relative Mass

proton

neutron

glectron

What s the overall charge of an atom?

Pos
Negatiw

Mo charge

compound i 2 or mora

, chemically

]
a

‘Which of the following are compounds

Put a ring round them

ciygen, salt water, magnesium oxide, sodium chiloride,

nitregen

‘Why hawve you circled the ones you have?

Comptete the following diagram for sodium, include the

atomic number and the atomic mass number.

MNa

‘What is the mass sumbear?

How do you calculate meutron number?

Isotopes are elsments with a different number of
but the zame number of

a.g. carbon 12 and carbon 14

Howe can you use isotopes to calculate the relative stomic

mass? Write down the aguation

Complete and balonce the following eqguations. What is
the name of the compound formed?

Mixtuwras

Wirite tha defi

MMame the compounds and the slsments Chey coniain

Pall -

What is the ratio of the elements in the following

compounds?

eg Cald = 1:1 Mall =

Mgl = lithium fluoride =
RO = sodium hydredde =
2

Separating Mixtures

Whas are the following separotion techniques?

What separation technigue would you use to separate out

different inbs in pens?

Sond and water can be saparated by using o procsss colled

Describe, in & steps, how o collect solt from roch sait

[ %]

(]

B




Complite the electronls structure diagrams for Bl Lists halogens 8| | complete the follewwing dot and cross diagrams for B| | Cumcribe the plum pudding madal of the atom

axygen ' MaCl Craw a dingram

Hew many electrons do thay koo b0 thalr ouber shall ?

Describe howy the reactivity changes oz you go down the
groLp

MagNestLLm

Mg
Wite balanced syrmbal eguations for tha following reactions
'."-"'.-,‘| did eClensiers beliee ohiy mosel
BrOMmLng + patassium lodide
Deseriba why the noble gases are 50 WAreRstlMe b
ahlaring + mdiumm lodlde Cscribe what che alpha scatering egperiment showed
L
sclenting
fluoring + potassium chioride / o -
Thi boiling points of the nobla ERoE InCrense/dscrents LS | | 2 -
j ml % - in mf - - P " & e m _‘._ s = e
you, go dow tha group. (delse the wiong answr) Can il Jnderling the proparties of mezals and circle tha Compleos vord squaticons for the fallowing ractions |
axplaln your anawer? PrOPETIIE OF NON-MEtals
EOdiim = chlaring ==
Strong, low density, mallsable dull good conductors
¢'- naat and #lactricity, high rhi-:'.'.'.g and buling poine Litklum + [oding -=
Britcle, not H:-:L'.'.. conductors of E.i—-“.[l‘l-\‘_lll.-'
! POTASILLM + DFOMIAE -
Describe what happens to the reactivity af the alkull & Jamaz Chadwick discovered the t |
matals VO, 2 win tha gr {URdErLing thE SorTECT ANSVET) i -
& you o do Eroug Heww ara the groups arrenged (n the periodic table? Miels Bohr discoversd that
Sraton
'l.'llu'h}"'
i Mhdgaiy
® . Howy Can you Dl that the alkal, metils am very -"H'.;!I'-.'E' Wiy did Mendelaey laave "‘l:: N the periodic tabla’
L 1E Taalgaly]
»
Complete the word and symbol eguation for sodlum L1
raacting with water ® 0
podium #+ water = fadium hypdroxids + & How can you tell the noble gases are unreactive? What happened to some of tha gaps hae [eft?
* o

Ma+__ == NaOH +




C1.2 Bonding, structure and the properties of
matter

* Chemistry Bonding topic review 1 https://continuityoak.org.uk/Lesso
ns?r=1278

* Chemistry Bonding topic review 2 https://continuityoak.org.uk/Lesso
ns?r=1277



https://continuityoak.org.uk/Lesso ns?r=1278
https://continuityoak.org.uk/Lesso ns?r=1277

AQA GCSE Chemistry (Combined Science) Unit 2: Bonding, Structure and Properties of Matter

The three states of matter are solid, liquid and gas.

For a substance to change from one state to another,
energy must be transferred.

The particies gain energy. This results in the breaking
of some of the attractive forces between particles

during melting.

To evaporate or boil & liquid, more enargy is needed
to overcome the remaining chemical bonds batween

the particles.

Mote the difference between boiling and evaporation.
When a liquid evaporates, particles leave the surface
of the liquid only. When a liguid boils, bubbles of
gas form throughout the liquid before rising to the

surface and escaping.

The amount of energy needed for & substance to
change state is dependent upon the strength of the
attractive forces between particles. The stronger
the forces of attraction, the more energy needed
to break them apart. Substances that have strong
attractive forces between particles generally have

higher melting and boiling points.

Solid

Liquid

The particles in a solid are arranged in a regular
pattern. The particles in a solid vibrate in a fised
position and are tightly packed together. The particles
in a solid have a low amount of kinetic energy.

Solids have a fixed shape and are unable to flow like
liquids. The particles cannot be compressad because

the particles are very close together.

The particles in a liguid are randomly arranged
The particles in a liquid are able to move around sach
other. The particles in & liguid have a greater amount
of kinetic energy than particles in a selid.

Liquids are able to flow and can take the shape of
the container that they are placed in As with a solid,
liguids cannot be compressed because the particles

are close together,

The particles in & gas are randomly arenged.
The particles in a gas are able to move around
very guickly in all directions. Of the thrae states of
matter, gas particles have the highest amount of
kinetic energy.

Gases, like liquids, are able to flow and can fll the
container that they are placed in. The particles in &
gas are far apart from one another which allows the

particles to mowve in any direction.

Gases cam be compressed; when sguashed,

the particles have empty space to move into.

Limitations of the Particle Model (HT lmt‘ﬂ-

llilf.lﬂfy[nﬁﬁll Physical State of a Substance

The chemical bonds between particles are not represented in the diagrams ahove.

Particles are represented as solid spheres — this is not the case. Particles like atoms are mostly empty space.

Particles are not always spherical in nature

In chemical equations, the three statas of matter are represented as symbols:

salid {s)
Liquid (1)
gas (g)

agueous {aq)

Agueous solutions are those that are formed when a substance is dissolwed in water.

If the given temperature of a substance is lower
than the melting point, the physical state of the

substance will be solid.

If the given temperature of the substance is between
the melting point and boiling point, the substance
will be a liguid

If the given temperature of the substance is higher

than the boiling point, the substance will be a gas.



AQA GCSE Chemistry (Combined Science) Unit 2: Bonding, Structure and Properties of Matter

Formation of Tons

TIonic Bonding.

Covalent Bonding

Ions are charged particle. They can be either
positively or negatively charged, for example Na“or

cl.

When an element loses or gains electrons, it becomes

an ion.
Matals lose electrons to become positively charged.

Mon-metals gain electrons to become negatively

charged.

Group 1 and Z elements lose electrons and group &

and 7 elements gain electrons.

croup [tons | etement Bample |
1 +1 Li —g Li* + -

2 +2 Ca=wCa®'+ 2 |
& -2 Br + ¢ —m Br-

7 -1 Q0+ Ze-—» 07

Metals are found on the left-hand side of the
periodic table. Metals are strong, shiny, malleable
and good conductors of heat and electricity. On the
other hand, non-metals are brittle, dull not always
solids at room temperature and peor conductors of

heat and electricity. Non-metals are found on the

right-hand side of the periodic table.

Metallic bonding occurs between
metals only. Positive metal ions are
surrcunded by a sea of delocalised
electrons. The ions are tightly

packed and arranged in rows.

There are strong electrostatic forces
of attraction between the positive
metal ions and negatively charged

electrons

Pure metals are too soft for many
uses and are often mixed with other
metals to make alloys. The mixture
of the metals introduces different-
This distorts
them
from sliding over one another.
This makes it harder for alloys to be
bent and shaped like pure metals.

s .-l ®
& :: 4 --. 1.-

sized metal atoms.

the layers and prevents

TIonic bonding occurs between a metal and a
non-metal. Metals loss electrons to become
positively charged Opposite charges are

attracted by electrostatic forces — anm ionic

bond.
(4 uu", + Il .tl 1t
T

fma*)} 111 O

i oAy f

lonic Compounds

TIonic compounds form structures called giant
lattices. There are strong electrostatic forces
of attraction that act in all directions and
act hetween the oppositely charged fons that

maka up the giant ionic lattice.

Properties of lonic Compounds
+ High melting point - lots of energy needed
to overcome the electrostatic forces of

attraction.

High boiling point

+ Cannot conduct electricity in a solid as the

ions are not free to move.

lonic compounds, when molten or in
solution, can conduct electricity as the ions
are free to move and can carry the electrical

current.

Covalent bonding is the sharing of a pair of electrons between atoms to gain a
full outer shell. This ocours between non=metals only. Simple covalent bonding
occurs hetween the molecules below. Simple covalent structures havs low
melting and boiling points - this iz because the weak intermolecular forces
that hold the molecules together break when a substance is heated, not the
strong covalent bends between atoms. They do not conduct electricity as they

do not have any free delocalised electrons.

Dot and cross diegrams are wseful to show the bonding in simple molecules.
The outer electron shell of each atom is represented as a circle, the circles
from each atom owverlap to show where there is a covalent bond, and tha
electrons from each atem are either drawn zs dots or crosses. There are two
different types of dot and cross diagram - one with a circle to represent tha

outer elactron shell and one without.

¥ou should be able to draw the dot and cross
diagrams for the following simple covalent structures: = M

chlorine, oxygen, nitrogen, water, ammonia,

hydrogen chloride and methane.

|‘|ri H H
0 el =
H L]
H 2 *hH g Cl &
:; L]



AQA GCSE Chemistry (Combined Science) Unit 2: Bonding, Structure and Properties of Matter

Structural Formulae
In this type of diagram, ths

elament s_l.-'ml:uu! represents O
the type of atom and the / \

straight line represents the

covalent bonding between
each atom.
The structure of small
-
molecufles  can  alse  ba

represented as a 30 model.

Giant Covalent Structure — Graphite

Nanoscience

Fullerenes and Nanotubes

Giant Covalent Structire - Dhnum:&

Each carbon atom is bonded
to four other carbon atoms,
vary &
strong. Diamond has & high

making  diamond

melting and boiling polnt. *
Large amounts of energy ara

needed to break the strong covalent bonds between
each carbon atom. Diamond does not conduct

elactricity because it has no free electrons.

Silicon dioxide (silicon and oxygen atoms) has a
similar structure to that of diamond, in that its
atoms are held together by strong covalent bonds.
Large amounts of energy are needed to break the
strong covelent bonds therefore silicon  dicxide,

like diamond, has a high melting and boiling point.
[ ]
L
%®
@ - -
®

L
'.':

Graphite is made wp of

layers of carbon arranged .r-. _':' .:,' _"n-

in hexagons. Each carbon Th—e—"

is bonded to three other _"-- '-'_" :‘-' _-'_"
i e

carbons and has one free
delocalised electron that is
ahle to move betwaeen the layers. The layers are hald
togather by weak intermolecular forces. The layers of
carbon can slide over each other easily as there are no
strong covalent bonds between the layers. Graphite
has a high melting point because a lot of energy
is needed to break the covalent bonds between the

carbon atoms. Graphite can conduct electricity.

Manoscience refers to structures that are 1-100nm
in size, of the order of a few hundred atoms,
Manpparticles have a high surface area to volume
ratio, This means that smaller amounts are needed
in comparisen to normal sized particles. As the side
length of a cube decreases by a factor of 10, the

surface arez to volume ratio increases approximately

Name of Particle “

nanoparticle 1=-100nm

fine particles {PMz3) 100-2500nm

coarse particles (PMwp) | 2500-10000nm

Graphene is ome layer of
graphite. It is very strong
because of the
bonds - between
As  with graphite,

covalent
the carbon
atoms.
each carbon in graphene

is bonded to three others with one free delocalised
electron. Graphene is zble to conduct electricity.
Graphens, when added to other materizls, can
make them even stronger. Useful in electricals and

COMpasLLEs.

Polymers are long chain molecules that are made up
of mamy smaller units called monomers. Atoms in a
polymer chain are hald topether by strong covalent
bonds. Between polymer molecules, there are
intermolecular forces. Intermolacular forces attract
polymer chains towards each other. Longer polymer
chains have stronger forces of attraction than shorter

ones therefore making stronger materials.

Molacules of carbon that are

—
[ A ]
shaped like hollow tubes or g Py "

, . @ - ]
balls, arranged in hexagons « & v .,
of five or seven carbon atoms. ;i;“ ‘ - =
They can be used to deliver * 1 i--

L]
drugs into the body. ‘ '.

Buckminsterfullerene has the formula Ces

Carbon MNanotubes are tiny carbon cylinders that
are very long compared to
their width. Manctubes can
conduct electricity as well
as strengthening materials
musch

without  adding

weight. The properties of
carbon nanotubes make them

useful in electronics and nanotechnology.

Possible Risks of Nanoparticles

#z nanoparticles are so small, it makes it pessibla
for them to be inhaled and enter the lungs. Cnce
inside the body, nanoparticles may initiate harmful
reactions and toxic substances could bind to them
because of their large surface area to wolume ratio.
Manoparticles have many applications. These include
medicine, cosmetics, sun creams and deodorants.

They can also be used as catalysts.

Modern

phenomenon therefore it is difficult for scientists to

nanoparticles are a relatively new

truly determine the risks associated with them.



The three types of chemical bonding are..

Diescribe the movement and arrangement of subatomic
particles in goch of the above,

1

—
Craw a dot and cross dmsram for the "c-llnw':ng wonie
bending:
sodium chloride
Which four groups are more Likely to make ions?
—
\E

Cscribe the bonding in ionic compounds

Why can ienic compounds conduct electricity when in
solution?

Using this emmpls, drow dot and cross diograms f.:l". “
H,O; NH; and O,

H
-
H :m: ]
e
H
1 H:O
2. NH,
30,

Cescribe how matals conduct heat and electricity. Use :
the dingram to help explain,

Complete the polymar disgram for ths following

MAORgmar

H H
\ /

n,
What 3 2 monomar?
What is a polymir?
Propertis of matals and alloys
& »
e Siikils
L . g
e L]
-
» oy L .

Cwscribe how the 2 pictures are different to sach other

Why are some alloys hardsr than pure maetals?

, \h
Match up the following with the state symbed o
solid (g
liquid m
gas (5]
sodution (ag)
What happens to the intermolecular forces when a liquid
turns into o gas?
Describe the changes of state during; :
svaparation:
condansstion
matting
Small molecules form substances with high/flow beiling d
points becouse they have strong/weak intermolecular
forces.
They dofdo not conduct alectricity because they do not
have any fres electrons

k

M'ﬂ MaLn areas I'-'l:" IMprovemant ane




Draw a diagram: of the structure of diamond.

Why is this structure o strong? Choose the correct answer
1. Many strong ionic bonds,
2

Many strong covalent bonds.

3. Maony strong metallic bonds,

iz a single layer of grophite.

‘Why s this material so strong?

Where is this product used?

What are the formulas for the following?

Maotch up the answers

Iron (II} mdde Fe{OH)

Tron {1I) hydroxide Fel)

Iron (I} oxade Fe.0

It has high

strangth, high

and conductivity

y . \b
What is this & diagram of? -
. -
L4 l v L] L3 . . -
. L ] L3 - . L ] Ll &
L] . - - L -
L3 o . - - . . -
e " “t - - 2
. - " &
L L] Ld -
L] - " L
Explain why it can conduct electricity and heat
The topie I understand the most in this unit is &
The topic I need to work on is
This (s 2 carbon d

e =~
v . ]
'.'. * B,
N S ¥
i 1Y é
. = s

‘What is this structure?

How mary carbon atoma are thare?

a) 20 Bl 20 c) &0 d) 50 g) 40

Explain the differences and similarities between silicon dicsade and diamond B

oee
L
ol
Gg® ©
%

How many

mm i 1m?

m in mm?

What are tha abbreviated units for the following:
metre;
cantimetre

millimetre

nanometre;

MIETOmEetre

Compare diamand and graphita,

Describe the structurs, hardness and conductivity

.*'l-:| raLn areds ]"'.:lr imarovarment ane

x|




C1.3 Quantitative chemistry

* Chemistry Quantitative chemistry (Higher)
https://continuityoak.org.uk/Less ons?r=574

* Chemistry Quantitative chemistry (foundation)
https://continuityoak.org.uk/Less ons?r=9098

* Chemistry Quantitative chemistry (Triple)
https://continuityoak.org.uk/Less ons?r=9586



https://continuityoak.org.uk/Less ons?r=574
https://continuityoak.org.uk/Less ons?r=9098
https://continuityoak.org.uk/Less ons?r=9586

During a reaction the mass can change. If one of the
Mo atoms can be created or made during | The relative formula mass reactants is a pas, the mass can go up.
a chemical reaction, so the mass of the | (M,) is the sum of all the percentage mass of an element in a Eg
reactants will egual the mass of the relative atomnic masses (A.) of | compound = magnesium + oxygen - magnesium oxide

product, the atoms in the formula.
number of atams of that element

Examples: A . oF the forhncund Oxygen from the air is added to the magnesium
Reactions can be shown as a word or Hcl (making the product) which will be heavier in mass.
symbol equation. Aoof H =1 Find the percentage mass of oxygen in
magnesium + oxygen - magnesium oxide | o of C| = 35.5 magnesium oxide.
Mg + 0~ MgO M.of HCI =1 + 35,5 = 36.5
' ' ' A, of ' =24 A, of =16
Symbol equations should also be e e s
balanced; they should have the same H.S0, M, of Mg0 = 24 + 16
number of atoms on each side. Arof H=1 = 40
Aof § = 32 — _
;= = = = -
2Mg + 0.+ 2Mg0 A of O =16 % mass = 5= = 35 =04 0.4 x 100 = 40% D : K
z If one of the products is a gas, the mass can go
M, of HaS0, = (1 x 2) + 32 + M
16 = &4
£~1 fH }50 2+32+6 i
4= + + i ; R -
B i 2 sodium carbonate - sodium oxide + carbon dioxide
M. of H.50, = 98
Show that mass is conserved in a reaction. When sodium carbonate is thermally decomposed,
carbon dioxide pas is produced and released into the
2Mg + O; = ZMg0 atmosphere.

Concentration is the amount of a substance in a specific volume (2 % 28) + (2 x 16) = 2(24 + 16)

48 + 32 = 2 % 40

of a solution. The more substance that is dissolved, then the more
concentrated the solution is.

80 == 80
It is possible to calculate the concentration of a solution with the Total M, on the left-hand side of the equation &
following equation: is the same as the M, on the right-hand side. ol
concentration (g/dm'} = mass (g) + volume of solvent (dm?)

Calculate the mass of the product. i
The equation can be rearranged to find the mass of the dissolved 6g of magnesium reacts with 4g of oxygen: |
substance; 6 + 4 = 10g of magnesium oxide +

mass (g) = concentration (g/dm?) = volume (dm’)




The Avogadro constant, 6.02 = 107, is the number of molecules of a
substance that make up one mole of that substance.

Iron has an A, of 56, so 1 mole of iron has a mass of 56g.

Oxygen (0;) gas has an M. of 32, so 1 mole of oxygen has a mass of 32g.
Ammonia (NHy) has an M, of 17, so 1 mole of ammonia has a mass of

17g

number of moles = mass in g (of an element or compound )

M, {of the element or compound)

Write a balanced symbol equation for the reaction in which 5.6g of iron

reacts with 10.65g of chlorine to form iron chloride.

Work out the M. of alf the substances.

A of Fe = 56 and A-of Cl = 35.5

Divide the mass of each substance by its M, to calculate how many moles
of each substance reacted or produced.

moles Fe = 5.6/56 = 0.1

moles Cl = 10.65/35.5 = 0.3

Divide by the smallest number of moles

"
w

Fe =01 =1 Cl=03
0.1 0.1
Write down the balanced symbol equation.

Fe + 3Cl

Chlorine exists as Cl; so the whole thing must be multiptied by 2.

2Fe + 3Cl; = 2FeCly

If one reactant gets used up in a reaction before the other, then the

reaction will stop. The reactant that has been used up is limiting.

If you halve the amount of reactant then the amount of product

also be halved.

wi



Concentrations of Solutions

- Concentration =mass of dissolved
substance in specific volume (eg dm?)

-  More substance dissolved = more
concentrated solution

Concentration = mass < volume
(g/dm?) (8) (dm?)

Can be rearranged to find mass dissolved:

Moles and Equations (HT only)

You can use moles to help you write balanced

symbaol equations.

Example Question

18.4g of Sodium reacted with 6.4g of oxygen to

give 24.8g sodium oxide. Use the masses to write

the balanced equation.

Calculating reacting masses (HT)

Example Question

Calculate the mass of calcium needed to
make 11.2g Calcium oxide

Step

Calculation

Step

Example

Write the balanced
equation

2Ca+0, =2 2Ca0

mass = concentration x volume
(8) (g/dm?) (dm?) 1000cm? = 1dm?3
cmd =2 dm?3 =

divide by 1000.

Write the equation
for the reaction
(unbalanced)

Na + 0, = Na,O

Write the masses of
each substance

80 %32 -» 112

I

Calculating mass in a given volume

If you have a known volume of a solution of known
concentration then you can calculate the mass of
dissolved solid.

E.g Calculate the mass of dissolved solid in 25cm? of a
96g/dm?* solution

write down the mass

or % given in the
guestion

18.4+6.4 2 24.8

Write down the given
mass in the question.

11.2

Write the mass of
one mole of each
element or
compound

23 32 62

(e.g 18.4 + 23)

Work out the ‘scale’
factor (ie what did
you have to do to the
original number to
get to the desired
mass

+ 10

Divide the mass
given in question by
the mass of one
mole

0.8 02 04

Do the same to the
other side

How do we
96g/dm>® means 96g in every ll]f[]cm - tu?mmw
Do the same 25cm? 1000 to 257
to the other (+40)
side
=80 2.4g

Turn the answers
into whole number
simple ratio

3 2 4
(cancel down)
q e X 2

Put the numbers into
the equation

4Na+ 0, = 2Na,0

Limiting Reactants (HT only)

- If one reactant runs out before the other,
then the reaction will stop.

- The reactant that runs out first in a reaction
is known as the limiting reactant.




Mass of the

of the
Balance the following:

H: + Dg—= H:0
NaCl

KBr

Ma + Cly =t
Bry +
Mg +

K== +

Hy———= [MH:

T
w2
must always aqual the mass |

Complete the following sentences
The relative farmula mass (s the | ) of & compound
It Is the sum of the

atomls masses (A ) of the
Etoms

Calculate the relative formula mass for the following,
Show your working out,

boofC =12
AofH=1
AoofD= 1k
A4 of M= L&

Example:
co,
12+ (16 = 2)

12 + 3%

hhbﬂl:"

When a gas is produced during a reaction, why might o
the mass go down?

Write the equation for when magnesium reacts with

oxygern.

What happens to the mass of the product from the guestion
above?

Uise the A_values below to calculate the molar mass of

these elements. Don't forget the units.

E.g A of sodium = 23, one mole = 23g

potassium
Flugrine (FL)
oxygen (0]

MEgnesLum

\e

L _d

% masz > 4 = number of atoms » 100

M_of the compound

Using the equation above, calculate the % mass of sodium
(Ma) in NaCL

What is the equation to calculate the number of moles
for a pure substance

Moles =

Rearrange the equation to calculate the mass

®
@

What unit are chemical amounts measured in?

=
5]
a

6.02 = 10% per mole
3, &.05 = 10 per mols

What mass of nitrogen is in 92g of NO,?

A ofN=la

A ofD= 18




; ; " : ; f \ 3 o
Uzing the squation | | compentration [gm/dm?} = mass of solute | | Why, in some reactions, are the reactants in excess? T Convert the following measurements in cm® to dm®.
violume
MazC0Oz + ZHCL = INaCl + HaO + COz 1. 15em?
Using the equation above, caloulate the following: W ormc
What mass of NaCl would be produced from 2.5 grams of T =l Ying I elcm”
i 2 - -
LY e The mass of a solute is 60g and the volume is 0.5dm?
3. 90cm®
i _, what is the concentration?
A of Ne =~ 23
& 05cm’

& of H =1
4 of Cl= 355
& of O = 16

b oof =132

Define concentration.

."ﬂ.

; : L
Rearrange the following equation to find volume. e,
comcentration (mol/dm?) = mass of solute

~vblime I understand the following topic:
volume
Draw a diagram to show a solution with a low
L : : : - -
What is the mass of solute when the concentration of *4_ concentration and a solution with a high concentration

a solution is #mol/dm® and the volume is 500cm®?

I need to work on the following topic:




C1l.4 Chemical changes

* Chemistry Chemical changes review https://continuityoak.org.uk/Less
ons?r=7598

e Chemistry Chemical changes review https://continuityoak.org.uk/Less
ons?r=7605

* Chemistry Chemical changes review (Higher)
https://continuityoak.org.uk/Less ons?r=7612
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@A GCSE Chemistry (Combined Science)

The Reactivity Series

Here's a mnemanic to help you learn the order:
purple {potassium)
slime (sodium}
can (caloium)
make (magnesiuem)
a (aluminium)
careless (carbon) carbon —
zebra {zing)

insane {iromn)

try (tin}

learning (lead) hydrogen -

how {hydrogen) Lk il
camels {copper) sllver
surprise (silver} gold
gorillas {gold) platinum

The reactivity series is a league table for metals. The maore reactive metals
are near the top of the table with the least reactive near the bottom
Im chemical reactions, a more reactive metal will displace a less
reactive metal

nit 4: Chemical Changes Knowledge Organiser

Reactions of Acids
The general formula for the reaction between an acid and a metal is
acid + metal —» salt = hydrogen

For example: hydrochioric acid + sodium —s sodium chloride = hydrogen
ZHCL + ZMa —= 2MaCl + Hy

Whan an acid reacts with an alkali, a8 neutralisation reaction takes place
and a salt and water are produced.

The general formula for this kind of reaction is as follows:

acid + alkali —e salt = water

hydrochleric acid + sodium hydroxide —e sodium chloride + water

HC| + NaOH === NaCl + H:O

Reactions with Carbonates

The general formula for the reaction between an acid and a carbonate is:
acid + carhonate —e salt + water + carbon digxide

hydrochloric acdd + calclum carbornate —e calclum chiloride + water

v+ carbon diowide

Naming Salts

The first part comes from the Acid Used Zalt Produced
metal in the metal carbonate, ; —

. hydrochloric chiorlde
axide or hydroxide The second
part of the name comes from the ks fitte
acid that was used to make it sulfieric sulfate

For example, sodium chlorids.

pH Scale

 Fro——

In agqueous =olutions, acids produce H™ ions and alkalis produce OH ions,
Meutral selufions are pHT and are neither acids or alkalis
For example, in neutralisation reactions, hydrogen dons from an acid
react with hydroxide wrs from an alkall to produce water

H* + OH™ —s H;O

Reactions of Metals with Water
Metals

hpdrogen.

when reacted with water, produce a metal hydroxide and

lithium + water — lithium hydroxide + hydrogen
2Li + 2H 0 — 2LI0H + H;

The maore reactive a metal (s, the faster the reaction,

Reactions of Metals with Dilute Acid

Metals, when reacted with acids, produce a salt and hydrogen

Sodium + hydrochloric acid —s sodium chleride = hydrogen

2Na + JHC! —a= 2Mall + H;

Metals that are below hydrogen in the reactivity series do not react with
dilute acids

Redox Reactions (Higher Tier Only)

When metals react with acids, they underpo a redox reaction. & redox

reaction occurs when both oxidation and reduction take place at the
same time,

For example:

2H* + Ca —w= Ca™ + H;

The lonic equation can be further split into two half equations

Ca—e Ca’ v 2p

Owidation is loss of electrons.
ZHY + 2o

—= H:

Reduction is gaining of electrons

Reactions with Bases

The general formula for the reaction between an acid and a metal oxide is
acid + metal oxide —s salt + water

sulfuric acid = copper oxide —s copper sulfate + water

Hz50. + Cull —a CuS0y + H0

Making Soluble Salts

1. Make a saturated B

solution P_:':,-' stirring

2 Filter the selution DD
Lo ramoye The h
copper axide into BXCESS COPEr
the sulfuric acid oxide solid
until ne more

will dissolve,

3. Half fill a beaker &, Add =ome of the

with water and set solution to the
this over a Bunsen evaparating basin

burner to heat the ard heat until

water, Place an crystals begin

evaporating dish on b form,
top of the beaker,
5. Once cooled, pour R & Remove the

the remaining crystals with a

loguid into a spatula and pat

crystallising dish dry between

and leave to cool paper towels, -

for 24 hours



AQA GCSE Chemistry (Combined Science) Unit 4: Chemical Changes Knowledge Organiser

Strong and Weak Acids (Higher Tier Only)
4 strong acid completely dissociates in a solution.
For example: HOl —e= H* + CL-

Hydrochloric acid is able to completely dissociate in
spdution to form hydrogen and chloride ions
Examples of strong acids include nitric acid (HMO;)
ard sulfuric acid (H;504).

Weak acids in comparison only partially disseclate.
Far example acetic acid partially disseciates to form a
hydrogen and acetats ion

CHsCOOH = CHyCOO" + H”

The double arrow symbol indicates that the reaction
is reversible. Both the forward and reverse reaction
pocwr ab the same time and the reaction never goes
te cormpletion,

The Process of Electrolysis
Electrolysis is the splitting up of an icnic substance
using electricity.

On E,x-[r:']g up an electrical CIFCULT for |-||<'.T|'|'|-:,'5.ii~ o
electrodes are required to be placed in the electrolyte,
The electrodes are conducting reds. One of the rods
is connected to the positive terminal and the other to
the megative termina

The electrodes are inert (this means they do not react
in the reaction) and are often made from graphite
or platirwm.

During the process of electrolysis, opposites attract,

The positively charged ions will be attracted toward
the negative electrode. The negatively charged ons
will be attracted towards the pesitive electrode,

When tons reach the electrodes, the charges ara lost
and they become elements.

The positive alectrode s called the anode,

The negative electrode is called the cathode,

Electrolysis of Agueous Solutions

X

metals deposited ar che
electrades, This 1s |l|_"pl.'r'|_d|-':‘. on the -"|_'.;||:.Ii'.-:r:|.' af the

Gases may be given off or

elaments involved

If the metal is more reactive than hydrogen in the
reactivity series, then hydrogen will be produced at
the negative cathode. At the positive anode, negatively
charged ions lose electrons. This is called oxidation
and you say that the ions have bean cxidised.

Using Electrolysis to Extract Metals

Metals are extracted by electrolysis if the metal in
guestion reacts with carbon or if it is tog reactive to
be extracted by reduction with carbon. During the
extraction process, large quantities of energy are used

ta melt the compounds,

aluminium 5 manufactured by the process of
electrolysis. Aluminium oxide has a high melting
point and melting o would wuse large amounts of
energy, This would . increase the cost of the process,
therefore melten cryolite is added to aluminum oxide

ta lower the melting pount and thius redice the cost.

Electrolysis of Molten Ionic Compounds -

Lead Bromide

Lead bromide is an ienic substance [onic substances,
when solid, are mot able to conduct electricity. Wwhen
molten or in solution, the ions are fres to move and
are able to carry a charge

The positive lead ionz are attracted toward the

negative cathode at the same time as the negative
bromide ions are attracted toward the positive anode.

-
i
. #
. * -
£, LR
18t
l:-h-"-ri*-: ;:'."“- Br-
'.;1' ,.l-'

Oxidation is the loss of electrons and reduction is the
gaining of electrons. QIL RIG (Higher Tier Only)

We represent what is happening at the electrodes by
uzing half equations (Higher Tier Only)

The lead ions are attracted towards the negative
electrode, When the lead ions [Pb™) reach the cathode,
each ion gains two electrons and becomes a nautral
atorn. We say that the lead ions have been reduced
Phi* e 2o —= Ph

The bromide ions are attracted towards the pasitive
electrode. When the bromide ioms {Br-) reacti the
anode, each on loses one electron to become a
neutral atom. Two bromine atoms arz then able to
bond together to form the covalent melecule Br;.

2Br — Bra ¢+ e



C1l.4 Required practicals

Aim
To investigate the electrolysis of an aqueous solution using inert
(unreactive) electrodes.

Equipment

. Beaker

*  Two test tubes (or measuring cylinders)
*  Graphite electrodes

*  Two splints

*  Agueous solution

*  DC powerpack

Change method
depending on the
guestion.

Method (example copper sulfate solution.)

1. Poursome copper sulfate solution into a beaker.

2 Place two graphite rods into the copper sulfate solution. Attach one
electrode to the negative terminal of a dc supply, and the other
electrode to the positive terminal.

3. Completely fill two small test tubes with copper sulfate solution and
position a test tube over each electrode as shown in the diagram.
(use measuring cylinders if measuring volume of gas produced)

4. Turn on the power supply and observe what happens at each
electrode.

5. Test any gas produced with a glowing splint and a burning splint.

6. Record observations and the results of your tests.

Oxygen

gas
Coppar sulfate o Electrolysis cell
solution 3
i‘ > mme Carbon electrodes
Negative electrode I ] Positive electrode
(cathode) B b (anode)

12VDC o

Power supply

Aim

Prepare a pure, dry sample of a soluble salt from an insoluble oxide or
carbonate.

Equipment

*  Beaker

*  Measuring cylinder

*  Bunsen burner and safety mat

*  Filter funnel and filter paper

* Named acid (e.g. hydrochloric acid)
*  Metal oxide or carbonate.

*  Spatula

*  Glass stirring rod

Change method
depending on reactants in
the question.

Method (example copper oxide and sulfuric acid to make

copper sulfate)

Using measuring cylinder — 20cm? sulfuric acid = beaker

Warm the acid gently (not boiling)

Using spatula add copper oxide to the acid and stir

Keep adding until no more oxide will dissolve (excess).

Using a filter funnel and filter paper = filter excess copper oxide.
Evaporate some of the filtrate using a water bath.

Pour remaining filtrate into an evaporating basin — leave overnight to
evaporate water

8.  Pat the crystals dry.

SN BECLRR B

A A -4




i | a d
What is an exidation reaction? Describe what o metal reacting with an acid can tell you about Describe how to make a soluble salt from an insoluble base
the reactivity of the metal.
i | 1. Choose an &
acid + metal*=salt + hydrogen o n
|, el r 1 F ~ -
Write an equation to show an oxidation reaction 2 Chocse an | bate
3. Warm the a
o ; 4. Add the insols se to ti d until there is no further
What is o reduction reaction? &. Add the insoluble base to the acid until there is no furthe
r
5. F the mixture
Write an equation to show a reduction reaction. 6 H he sol .
" " eat the solutiontoe_ the water
On the pH scale, label:
, 7. G of salt will start to form
strong acid;
strong alkali;
p | | neutral;
Place the _f;_:ll.lowmg metals in order of reactivity - adding the weak acid:
names to the symbois weak alkal . :
J LR Complete the neutralisation reaction
Na, Zn, Fe, Cu, Li, K, Mg, Ca i
* 8 & What does the pH show?
acid + base -+ 5_ W
H" (ag) + OH- (ag) -=
2‘1.-'?113 u7re hydrogen and carbon sometimes included in the reactivity What is the pH of the products of & neutralisation reaction?
eries?
g) 1 b)7 ¢ 14
f .
Place arrows on the reactivity series where hydrogen and carbon | | Some metals react with water to produce Complete the following
could go.
. Q
Why is gold often found in its pure state?
Some metals react with acid to produce
. c
Complete the word equations.
P s ; To measure pH you can use.. (select two) Bl
zinc carbonate + sulfuric acid —= ) .
universal indicator
magnesium oxide + hydrochloric acid —= l._'.tr.nu..:- paper
Lodine a
magnesium carbonate + nitric acid — methylene blue
Banedict's solution is the loss of electrons and

calcium carbonate + hydrochloric acid — pH meter




i . a ¥ : | b
Describe how aluminium is extracted by electrolusis In which of the following reactions will a displacemaent reaction In copper sulfate solution what forms at the
oocur’? cathode ancde
copper oxide + magnesium
Whu?
magnesium oxide + iron =
potassium oxide * zinc
zine oxide + lithium
g - ! salut W £ = H
Why do some of them not wark? In sodium chloride solution what forms at the
cathode ancde
Why?
i i | C
Describe what happens during the process of electrolysis.
Whkat & ste §5
g " . y , What are the tests for:
Why is aluminium oxide mixed with cryolite? - chlorine:
;
I » | A i hydrogen;
What is the overall equation for the electrolysis of Aly0; to make
aluminium and oxygen?
B
L2V Dt}g-n
| Strong acids are completely/partially onised in an aquecus
L -2

solution

Why can aluminium not be extracted by carbon?
o i 7 d j fus
The pH of an acid or alkali is a measure of the concentration A weak acid is completely/partially ionised in an aqueous solution

of ions.

The concentration of an acid is

A pH change from & to 2 increases H+ concentration by a factor of ..

Write the equation for the reaction at the negative electrode.
a) 10 b) 100 c) 1000

({choose the correct answer) I understand the following topic

The pH of a strong acid is han the pH of a weaker

Write the equation for the reaction at the positive electrode. o ,
acid if they have the same . ;
I need to work on the following topic

Acids produce in aqueous solutions.

§

Alkalis produce in agueous solution




C1.5 Energy changes

e Chemistry energy changes https://continuityoak.org.uk/Less
ons?r=7673

* Chemistry energy changes (Triple) https://continuityoak.org.uk/Le
ons?r=9591



https://continuityoak.org.uk/Less ons?r=7673
https://continuityoak.org.uk/Less ons?r=9591

Activation Energy - the minimum amount of energy required for a

When a chemical reaction takes place, emergy iz involved. Energy is transforred when chemical b { i f] |” i chemical reaction to take place,
bonds are broken and when new bonds are made. Ir ) I:‘ .k\'u L \ Catalysts - increase the rate of a reaction, Catalysts provide an
Exothermic reactions are those which involve the transfer of energy from the reacting chemicals to ‘;} | ,!:I _i;"l _III-'I ”' alternative pathway for a chemical reaction o take place by lowering
the surroundings 'J...'.'-E a practical |r:l.-'|';.l,|g.;:',|;lr'. an exothermic reaction would show an inerease L . (i \,_ ! ) the activation ENargy.
in temperature a5 the reaction takes place :I j 5 ! }} >

4 '

Examples of exothermic reactions include combustion, respiration and neutralisation reactions

Hand-warmers and self-heating cans are examples of everyday exothermic reactions.
Endothermic reactions are those which ivolve the transfer of energy from the surroundings to
the reacting chemlcals, During a practical investigation, an endothermic reaction would show a |

In an endothermic reaction, energy is needed to break chemical bonds

decrease In temperature a3 the reaction takes place The energy change {&H) in an endothermic reaction is positive.

Exothermic Endothermic iy : e v " ,
Examples of endothermic reactions include the thermal decompesition of calcium carbonate. You may also find, in seme textbooks, AH referred to ai the

£ating sherbet i5 an everyday example of an endothermic reaction. When the sherbet dissolves in the saliva in your mouth, it produces a cooling enthalpy change.
effact. Another example 15 instant ice packs that are used to treat sporting injuries. In an exothermle reaction, energy 6 needed 1o form chemacal bonds
The energy change (8H]) in an exothermic reaction is negative,

Energy level diaprams show ws what (s happening tn a particular | In an endothermic reaction, the reactants are at a lower enargy level Bond energies are measured in k3/mol

chemical reaction. The dizgram shows us the difference in energy | than the products.

between the reactants and the products In an endothermic reaction, the differance in energy is absorbed fron
[m an exothermic reaction, the reactants are at a higher energy level | the surroundings and o the temperature of the surroundings decreases
than the products

[n an exothermic reaction, the difference in enerpy (s released toc the

surrcundings and so the temperature of the surroundings increases.

[ | Activation B

Activation
Energy Energy
5 S
= 7]
£ =
] P—— i . - =
= Reactants T = Products
£ | E N Energy
S Enera T 3 ¥ absarhed
= Ergy e = ks
Q released Products [+% Reactants
. '

Reaction Progress Reaction Progress




Bond enerpies are used to calculate the change in energy of a chemical reaction

Calculate the change in energy for the reaction: 2H; 0 —e 2H0 + O3

The first step is to write the symbol equation for the reaction

Once you have done this, work out the bonds that are breaking Bond Bond Energy
i kd/mol
and the ones that are being made.
BN iy} Y
ZH=0=0=H —a 2H=-0=H + 0=0 H-0 164
a-0 146
=0 494

On the left-hand side of the equation, the bonds are breaking.
There are two O-H bonds and one 0-0 bond.

So Lhd v 146 ¢ 464 = 1074

There are two moles of HyO; there the answer needs to be multiplied by two

S0 1074 = 2 = 2148

0n the right-hand side of the equaticn, the bonds are made,

Thers are two H=0 bonds

(3]

o Ghd + 464 = 928

Two moles of HaO are made therefore the answer needs to be multiplied by two
50928 » 2 = 1856

There s alsoe ene 0=0 bond with a bond energy of 498

S50 1856 « 498 = 2354

HH = gum (bonds broken) - sum (bonds made)
AH = 2148 - 2354 = 206 k1/maol

The reaction is exothermic as &H (5 negative

Alm

To investigate the variables that affect temperature changes in -

reacting solutions, eg. acid plus metals, acid plus carbonates,

neutralisations and ¢ isplacement of metals

Equipment

& _',-"'.r_-.-l'!'-"u‘ Cup
measuring cylindar
thermomater

3
Z50cm” glass beaker

measuring cylinder

top pan balance

Method

4

Gather the squipment
Place the polystyrene cup inside the beaker. This will prevent the cup from falling over.

Lsing a measuring cylinder, measure out 300 m? of the acid, Different acids such as hydrochlaric er sulfurig

acid PrLay he used. Pour this into the |1.~.:}..~;.r TRIE CLR

Record the temperature of the acid using a thermometer.

Lising a top pan balance, measure out an appropriate amount of the solid (for example, 10g) or use cne
strip of a metal such as magnesium

Add the solid to the acid and record the temperature. You may chopse to record the temperature of the acid

and metal evary minute for 10 minutas



Energy changes required prac

Hypothesis
The energy change in the reaction between acid and alkali depends on the

volume of alkali added.

Equipment
Polystyrene cup and lid

Thermometer
250cm? beaker

Measuring cylinder
Liquid reactants “

Method (example for hydrochloric acid and sodium hydroxide)
1. Using measuring cylinder to measure 30cm? hydrochloric acid and
put in polystyrene cup

-

2. Stand cup inside beaker to make stable.

3. Use a thermometer to measure the temperature of acid and record.

4.  Using measuring cylinder — 5¢m? sodium hydroxide = polystyrene
cup

5. Fit the lid and gently stir with thermometer through hole.

6. When reading stops on thermometer, record temperature in table.

. Repeat, each time adding 5cm? more sodium hydroxide up to a
maximum of 40cm?.

8. Calculate the temperature change on each attempt.

o, Repeat the experiment 3 times and calculate a mean temperature
change for each volume of sodium hydroxide.

Variables

Independent — Volume of sodium hydroxide

Dependent — Temperature change

Control — Volume of hydrochloric acid, concentration of acid,
concentration of sodium hydroxide




In an exothermic reaction heat the reaction to

the surrounding environment
The surrounding temperatiurs
the chemuical reaction

In an endothermic reaction heat

The surrounding termperature

Circle the exothermic reactions and underline the endothermic

reactions:

combustion

photosynthesis

elactrolyzis

neutralization

water reacting with caloium oxide

ammonium chloride reacting with water

Mame some every day uses of exothermic reactions

Give an example of an every day use of an endothermic reaction.

Dascriba how energy transfer can be measured in a practical

Craw o diagram to show the practical

-

Sketch a reaction profile for an exothermic reaction

.

Describe the reaction profile of an endothermic reaction

What 15 activation snergy?

Sketch o renction profile for on endothermic renction.

A

Describe the reaction profile of an exothermic reaction

Use the spproximate bond snergies to calculsts the energy
change in the following reaction

H; ¥ Cl; == ZHCI

State whether the reaction = endothermic or swothermis

H-H = 436kl/mol cCcl-Cl - 243 /mol  H-Cl = £32k1/mol




P1.1 Energy

Review lessons

Topic review lesson Link Physics Energy review
https://continuityoak.org.uk/Less ons?r=2685



https://continuityoak.org.uk/Less ons?r=2685

When an object falls, it loses gravitational potential energy and gains

Investigating Specific Heat Capacity E = im/ kinetic energy.

independent variable - mater
Stretching an object will give it elastic potential energy.
dependent variable - specific heat capacity E

contro! variables - insulating layer, initial temperature, time taken A . 3
B tenttal energy = 5 > spring constant * extension’®
AE=m=xcx AO P .] 2
) . { 2 | 2
| "_\ Kinetic and Potential Energy Stores
! hd : Transferring Energy by Heating
Movement Energy A 1
- ; - Heating a material transfers the energy to its thermal energy store - the
Kinetic energy = % x mass x speed” = &
/ \ temperature incr
‘] 2 kinetic
Method: E = = r r l V / energy, 3 . ‘ )
k 2 \ Eg. a kettle: energy is transferred to the thermal energy store of the
1. Using the balance, measure and record the mass of the copper (1) (kg)(m/s) Y e L kettle. Energy is then transferred by heatin | hermal energy
block in kg. A A5, 5 oged]? store. The temperature of the water will
G (x
05 kg o
2. Wrap the insulation around the bl N
Some materials need more energy to increase thetr temperature than
Pt the heat } [ " s " hlock { the Bl r nnto -~ . - y | s -
3. Putthe heater into the large hole in the block and the block onto When something is off the ground, (t has gravitational potential energy | otners

the heatproof mat

gravitational potential energy = mass x gravitational field

5% % 1 change in thermal energy = mass x specific heat capacity x temperature

4. Connect the power pack and ammeter in Series and the voltmeter | height
5 change

across the power pack E e m h
] p = g A ——
5. Using the pipette, put a drop of water into the small hole A E 7 m X C X A
) kgl (Nfag){m) / [y ke)

g 'C)

6. Putthe thermometer into the small kole and measure the

Specific heat capacity is the amount of energy needed to raise the

temperature,

/ temperature of lkg of a material by 1°C.
Switch the power pack to 12V and turn it on, / gravitational

' y ) potential
8. Readand record the voltmeter and ammeter readings - during
Z energy, J
the experiment, they shouldn't change, / ~ -
9. Turn on the stop clock and record the temperature every gravitational
- | Beld | .
for 10 minutes. Hans): £\ x) height,
) strength,
kg 2 > m
N/kg or m/s® |

10. Record the results in the table.

11, Calculate work done and plot a line graph of work done against

temperature,




£

v Stores and Svstems i power = work done + time Insulation - reduces the amount of heat lost. In your home, you
S ' prevent heat loss in a number of ways:

Energy Stores P(W)=W(J)+t(s) ‘

kinetic g objects have kinetic

energy.
' thermal

»  thick walls;
work . '
: { » thermal insulation, such as!
All objects have thermal energy. dane, 3
: o ! + loft insulation (reducing convection);
chemica Anything that can release energy T B A
during a chemical reaction. / » cavity walls {reduces conduction and conv
: { power, W (5 time, 5\
elastic potential Things that are stretched. - double glazing (reduces conduction)
gravitational potential Anything that Is raised ! Energy Transfer -
0) v o 7 i
trostatic Charges that attract or repel ! 6oy = ;
: Lubrication reduces the amount of friction. When an object moves, there
magnetic Magnets that attract or repel | : ¢ a . . ———
Sethess - Xogah VR arhaasu pant a1 i) are frictional forces acting. Some energy is lost into the environment. _ —
nuclear The nucleus of an atom releases ; , c - F .
: ’ ¥ ” Lubricants, such as oil, can be used to reduce the friction between the /' N
l energy. ; ’ 26% .
. | surfaces. 4
” r ] ‘A‘A rwf
Energy can be transferred in the following ways: /
A Conduction — when a solid s heated, the parti vibrate and collide /" \
mechanically - when work is done; / \
- 3
more, and the energy is transferred. / \
electrically - when moving charge does work; \
; = . " J
heating - when energy (s transferred from a hotter object to a colder fl
object.

[

s
#

Energy can never be created or destroyed, just transferred from one form \
to another. Some energy is transferred usefully and some energy gets

.

\ > 3% doors /
) f
! ; Convection - when a liquid or a gas is heated, the particles move faster. ",\ /
transferred into the environment. This is mostly wasted energy : \ > =
This means the liguud or gas becomes less dense. The denser region will \ 8 12% B /
‘ ; Z N ventilation &
rise above the cooler region. This is a convection current. !
Power is the rate of transfer of energy - the amount of work done in 2

\ 8% floors draughts /
-4
given time. A )

power = energy transferred + time f :

a Yy ] S =

f water cools
P(W)=E(J) =t(s) / energy

transferred, 3 I‘ r\ ’\

cold hot cold |
\ water water water
(3 3) | sinks rises ks

L \ ‘V‘ ‘V‘
power, W (x) time, s .




Dascribe what a system s = What iz the equation linking kingtic energy, mass and speed? - What is the equsticn lnking change o thermal energy, mass, specific heat
4 4 ¥ By q q g -l J
capacity and temperaturs change?
i \ b ¥ g1y
Dascribe enargy store changes for the following objects Write the units for the following
Write the units for the following
kinatic enargy
change in thermal energy:
mass
specific heat capacity:
spoed
List some axamples of objects with kinetic energy stores Write a definition for specific heat capaoity
A football that has bean kicked upwards
|
What s the equation linking slastic potential energu, spring censtant and 2
extansion?
Defina Power. B
A squash ball kitting & wall Wirite the wnits for the following
elastic potential energy:
gpring constant
Writs a definition for specific heat capacity
oxtension:
Lust some axamples of objects with elastic potential ensrgy stores
A car accelerating.
Write the units for the following
Le| | power
What is the equation linking gravitational potentiol energy, mass, ]
gravitational field strength and height? gnergy transferrad
A car decelarating time
work done:
Write the units for the follewing
An LED bulb has a powsr rating of 8W, o halogen bulb has a power rating of
gravitational petenticl energy 28\ but they both have o similar Brightness. What is the difference?
mass
Bringing watar to the bod, gravitational field strength:
haight
The power output of a hairdryer & 2000W, How much energy is transfacred par
List some axamples of objects that have gravitational potential snergy stores. sacond?




T
What is the law of consarvation of snargy? o

Hew is anargy lost from a building? What factors affect this? List the main snergy resources

b

Define dissipation ‘m H i

. f
What is the squation linking efficiency, useful sutput energy transfer and total l

input energy transfer? I
Defing renewable and nen-renswable energy resources

For the following situations, nama the useful energy transfers and the type of

snergy that is dissipated to the surroundings {wasted) What is the equation linking sfficiency, useful pawer sutput and total pewer (nput?

When energy is transferred in o closed system, what happens to the tetal

For the energy resources that you have listed, write on A next to thome that are
amount of energy?

ranewakble and N next to those that are non-renewabls

Except for oil, all energy resources are used for electricity generation. Which are
used for heating?

4 talevisi Hew can the efficiency of an energy transfer be increased?
picture on a television screen.

useful
energy dissipated as [ P

Which lorry s more energy efficunt and why? |
printer L
usaful My main areas for improvement are:
energy dissipated as : =
mabile phone
usaful
energy dissipated as

" i [} [

For the following situations, suggest metheds to reduce unwanted energy | Enargy Resource Enviromental Impact Reliability of Qutput
transfers and what the unwanted energy transfers are
Hot water stared in a tank Coal

Qil

Gas
Moving parts in o car. b

Beofual

Wind

Hydroslactricity
Describe how thermal conductivity of a material affects how it transfers energy by g Gecthermal
conduction i

Tidal

Waves

Solar




P1.2 Electricity

Review lessons

Physics electricity review https://continuityoak.org.uk/Less
ons?r=8648

Physics electricity review 2 https://continuityoak.org.uk/Less
ons?r=8690



https://continuityoak.org.uk/Less ons?r=8648
https://continuityoak.org.uk/Less ons?r=8690

Required Practical Equations and Maths Resistance
Investigating Resistance in a Wire Equations voltage (V) = current (A) = resistance (0) / v\
Independent variable: length of the wire. Charge: ©=1It V=IR Y- T —\\\
Dependent variable: resistance. Potential difference: ~ V = IR y I E \‘\
- . X
Control variables: type of metal, diameter of the wire. Energy transferred: E=Pt Graphs of 1-V Characteristics for Components in a Circuit
: i E 3 = = caren |
Conclusion: As the length of the wire increases, the Enpegy transfomred i 1. Ohmic conductor: the current is directly proportional to e
resistance of the wire also increases. Power: =N the potential difference - it is a straight line (at a constant 4
Power: P=1IR temperature).
Investigating Series and Parallel Circuits with Resistors b i
i ) I . | a
Independent variable: circuit type (series, parallel). Maths 2. Filament lamp: as the current increases, so does the /
- temperature. This makes it harder for the current to flow. :
Dependent variable: resistance. W = 1000w i P A veltugm
. _ 0.5kW = 500W The graph becomes less steep.
Control variables: number of resistors, type of power .
SOUICe.
Goneliisiun: Addistg resistars inseries increases the totsl Charge 3. Diode: current only flows in one direction. The resistance i
f ing resi L L the t = P : lortr i o y ] ; Bl
resistance of the circuit. In a parallel circuit, the more Electric current s the f{c:w of E‘E:Em'_: _ is very high in the other direction which means no current I
3 ' charge. It only flows when the circuit is . s,
resistors you add, the smaller the resistance. can flow. Pt
complete. ursaca
The charge is the current flowing past a
Investigating I-V Relationships in Circuits (Using a point in a given time. Charge is measured . )
filament bulb, chmic conductor, diode.) in coulombs (C). Current and Circuit Symbols
: s Current: the flow of electrical charge.
Independent variable: potential difference/volts (V). : et -
Calculating Charge Potential difference (voltage): the push of electrical charge
Dependent variable: current (A). charge flow (C) = f/\ Resistance: slows down the flow of electricity.
Control variable: number of components (eg. 1 filament current (A) = time (s) / 0 \
bulb, 1 resistor), type of power source. =1t L _|_ X\ coll 4“— closed switch | —O—O— fise —EI—
/7 O ‘\\ =
- 3 : O by
Set up the circuits as shown below and measure the . | it _[:I_ TR ( A LDR f \1_
current and the potential difference, i1 oy
N ot T - T~
. = —_— { i - { - i
potential difference = J\\ Sattery I s "V tE \EED
. current x resistance z’/ \
1 variahle : |7L\
v, I?‘-’I:l = [.ln\]l x R I:D} / v \ P .ﬁf tlLlltI 4®7 thErITllEtDl' ] i
iy
/ L | R ‘-\ open switch _O»’/O_ diode b
Draw graphs of the results once collected.




Circuit Devices
LDR - Light Dependent N
Resistor

An LDR is dependent on light intensity.
In bright light the resistance falls and at
night the resistance is higher.

Uses of LDRs: outdoor night lights, burglar

detectors.
Light Dependent Resistor (LDR)
Resistance
(in Ohms)
Light Intensity
Thermistor
//

—

A thermistor is a temperature dependent
resistor. If it is hot, then the resistance is
less. If it becomes cold, then the resistance
increases.

Uses of thermistors: temperature detectors.
4

resistance (ohms)

i

temperature (°C)

Series and Parallel Circuits

Series Circuits

Once one of the components is broken then
all the components will stop working.

Potential difference - the total p.d. of
the supply is shared between all the
components.

Vi =V, +V,

Current — wherever the ammeter is placed
in a series circuit the reading is the same.

Il = I2 ” I!
Resistance - In a series circuit, the

resistance will add up to make the total
resistance.

Rtnn.l = Rl * Rz

Parallel Circuits

They are much more {h-{t
common - if one
component stops
working, it will not
affect the others.
This means they

are more useful. ®

Potential Difference — this is the same for
all components.

V.=V,

Current - the total current is the total
of all the currents through all the
components.

Itozal = I: 13 Iz i Ig

Resistance - adding resistance reduces the
total resistance.

earth wire

Electricity in the Home

AC - alternating current. Constantly changing direction - UK mains 4\ ~ s

supply is 230V and has a frequency of 50 hertz (Hz). wire

DC - direct current. Supplied by batteries and only flows in one
direction. L (=

Cables - most have three wires: live, neutral and earth. They are
covered in plastic insulation for safety.

outer insulation cable grip
Live wire — provides the potential difference from the mains.

Neutral wire — completes the circuit.

Earth wire — protection. Stops the appliance from becoming live. Carries a current if there is a fault.

Touching the live wire can cause the current to flow through your body. This causes an electric
shock.

Energy Transferred - this depends on how long the appliance is on for and its power.

E=Pt

energy transferred (J) = power (W) x time (s)

Energy is transferred around a circuit when the charge moves.

energy transferred (J) = charge flow (C) x potential difference (V) E=0QV
power (W) = potential difference (V) x current (A) P=VI
power (W) = current® (A) x resistance (Q) P =I°R

The National Grid

The National Grid is a system of cables and transformers. They transfer electrical power from the
power station to where it is needed. Power stations are able to change the amount of electricity that
is produced to meet the demands. For example, more energy may be needed in the evenings when
people come home from work or school. Electricity is transferred at a low current, but a high voltage
so less energy is being lost as it travels through the cables.

Aan achtage cvernond
Hasmraspn (ables

Step-up transformers - increase the voltage = is A

ds the electricity flows through the cables.

Step-down transformers — decrease the
potential difference to make it safe.




Draw the symbol diagrams for:
call resistor
battery variable resiztor
lamp (bulb) ommeter
fuse voltmeter
LED diode
LDR thermistor
I.

What 3 elactric currant?

State tha equation that Links charge, current and time

Write the symbels and units for the following

i:"lll‘EEZ

currgnt

tima

A charge of 124 flows through an electric cooker
for 1 hour. How much charge has been used?

State the equation that links current, potential
difference and resiztance. Remember to include wnits,

A voltmeter reading is 3V and the resistance is 20,
What is the current?

: : \d
Use the components stated below to identify the

potential differencefcurrent graphs:

filament lamp, diode, chmic conductor

State Ohm's law

Complste the table

Potential Difference Shared

aire bl o Current Same or Split?

Type of Circuit

series

parallel

For the circuit below, calculate the total resistance

On the diagram, draw where a voltmeter could be positioned to measure the voltage through one of the

componants

Complete the following sentences Label the disgram of the three pin plug.

For a thermistor; as the temperature increases, the

resistance

Used in

Fer an LDR: as the light intensity increases, the
resistance

Used in
What s the purpose of:

! the neutral wire?
State the two different types of electricity supply. B

1
2 tha live wire?
The UK mains supply has an AC supply of - )

the marth wire?
and frequency of Hz




Complete the energy transfers for the following -

electrical appliances.

mains-powered kettle:

alectrical = ¢ +5
hoirdryer:
g -k + £ +E
toaster
e *

Explain how a fuse works

Caloulate the current flowing through a ZkW electric

fire at a potential difference of 2300

State the equation that links power, current and

potential difference,

A 2.&kW kettle iz connected to the matns power

|

Label the national grid diagram.

0
Al i b

Give two examples of when the demand for electricity is likely to be high

1

2

. . . . \h : . W
Why iz energy transferred at such high wvoltages in ~f | Diescribe an experiment to show how the length of ™

czhbles? g wire affects its resiztance

. focE s 2 upply {230V}. Calculate th A t through th

What iz the equation linking energy transferred, 2 Zd:'tli -3 ). Gatoulate the aurrent theough the
; sttle.
power and time?
¥ou will need to rearrange your equation above.
what are the units for:
energy’?
power?
time?
c

Most devices have a power rating. Describe the =t

relationship between the power rating and the
changes in stored snsrgy when = device (5 ussd.

True or false:
The current in & circutt can be altered by 2

variable resistor.

A voltmeter iz connected in parallsl with 2
component.

An ammeter 15 connected in parallel with a
component.

Describe how the following work:

step-up transformer

step-down transformer.




P1.3 Particle model

Review lessons

Physics Particle model of matter review
https://continuityoak.org.uk/L essons?r=1869



https://continuityoak.org.uk/L essons?r=1869

Required Practical

Measuring the density of a regularly shaped object:
= Measure the mass using a balance,

- Measure the length, width and height using a ruler.
- Calculate the volume.

- Use the denSity (p = m/V) equation to calculate density.

Measuring the density of an irregularly-shaped object:
- Measure the mass using a balance.
- Fill a eureka can with water.

- Place the object in the water - the water dispiaced by the object will

transfer into a measuring cylinder.
- Measure the volume of the water. This equals the volume of the object,

- Use the density (p = m/V) equation to calculate density.

Density
Density ts a measure of how much mass there is (n a given space.

Density (kg/m®) = mass (kg) = volume (m®)

A more dense material will have more particles in the same volume
when compared to a less dense material.

Particles
Solids have strong forces of attraction. They are held together very
closely tn a fixed, regular arrangement. The particles do not have much

energy and can only vibrate.

Liquids have weaker forces of attraction. They are close together, but can
move past each other. They form trregular arrangements. They have more

energy than particles in a solid,

P

-

Mo =

Gases have almost no forces of attraction between the particles.

They have the most energy and are free to move in random directions.

Particles

Gas particles can move around freely and will collide with other particles
and the walls of the container. This is the pressure of the gas.

If the temperature of the gas increases, then the pressure will also
increase. The hotter the temperature, the more kinetic energy the gas
particles have. They move faster, colliding with the sides of the container

more often.

Density | | |
The density of an object is 805Okg/m? and it has a volume of 3.4m’ -
‘8050 = 3.4 = mass.

27 370kg



Specific latent heat is the amount of energy needed to change 1kg of 2

substance from one state to another without changing the temperature.

Particles within a system have kinetic energy when they vibrate or | Energy ts being put in during melting and boiling. This increases the
Specific latent heat will be different for different materials.

move around. The particles also have a potential energy store. T The energy is being used to break the bonds,

he totzl amount of internal energ
3 4

internal energy of a system is the kinetic and potential energy stores. so the temperature does not increase. This is shown by the parts of the ’
= 2 : : « solid » liquid - specific latent heat of fusion
graph that are flat,
m o= b " « liguid ~—# gas - specific latent heat of vaporisation
7 | / i
* % \ / 4 :,o./ ecific Latent Heat Equation
‘ g / 2 J A The amount of energy needed/released when a substance of mass
= o 1 4€
2 / 5 ,' .
£
ﬂ ) G / g |H 5 . y
& / F3 bl energy (E) = mass {m) = specific latent heat (L)
%} E - I-uw"[
| / E=mL
. |
Low Temperature High Temperature f
f
If the system is heated, the partic will gain more kinetic energy, so e Do
T L L T T T T Al | SR

increasing the internal enen

fime (mins)

1ce is condensing or freezing, the energy put in is used

When a substa
to form the bonds. This releases energy. The internal energy decreases,

but the temperature does not go down.

®® Or ] R
5
q v 1
¥
= g condontas
B
=
~
»
o J
E
g
If a system gains more energy, it can [ead to a change in temperature |
or change in state, If the system is heated enough, then there will be 1
T T = p L 4 T T T L4 Ty

energy to break bonds.

Time {mins)

ien something changes state, there is no chemical change, only

No new substance ts formed. The substance will change back The energy needed to change the state of a substance is called the

ne
1

to its original form. The number of particles does r change and mass latent Heat
g - tent heat.

(5 COnse




= oo

What is the equation linking dansity, mass and volumae?

Write the symbsals and units for the follawing

dansity:

mas

volurme

Draw the particla meddls for selids, liquids and gasas.

Dascribe the thres states of maeer in terms af structure, shaps and mevement
af tha particlas.

Ceicrlbe tha displacemant technlque wied to deberming tha volume of an f | | Drafing apecifie hest sapacity.
trragularly shoped abject.
What is the sgustion linking change in thermal energy, mass, specific heat T
sapacity and tamperatus?
Whan substances change stats, thalr moass s conserved. What dsda this mean? E|
Wiirite the units and symbels for the following:
Deacribe how to determina the velumae of a regularly ahaped objest.
ERiErgy:
fridas
| spacifis haot sapaciy!

What s an intarnal system?

Define internal anargy.

aolid -

List some foators that affect the inorecss of temperature of a aystem.
liguid -

Explain the differances in density of selids, liquids snd gases k
gas - .

Why (2 a change of state refarred 5 s a physisal shange and net & chamisal

change?

temparaturs shange

Aftar & long journey, the temperature of a sar tyre incrsases. What iz the ffect an
tha gas particlas within the tyre?

Labal the diagram with the terms wsed for changes of state

B DD
@

o9 B

o ® °UN

Lt




= — = : -
D;_ﬁn; lotant haot | Far the heoting end cooling curve {shawn in sectlon J), whaot ore the tarms wmd fo B When work & donz an o gas, what :ﬂnc: & thare on tha internol snergy n‘ - |
dascriks the changes of stata for tha gas?
B=C
De=E H
f . - l
C=DO Whan work is dona on o gas what &ffect con there ba on the temperocturs of tha
= gas?
b C+=B
What iz the equation linking enargy for o change of atats, moss and = |
latamt haat?
h|
Whet s hoppening ta tha part ] m
Writa the symbaol and unit for the fallowing:
i Howr ore Rénasic anergy of particles and temparature ralated?
apeoific lntent haot:
Dascriba the difference batween specifis latent heat of fusion and spacific latent z
haat of voporisetion
. - i
Using the diagrom, eqplzin the offect of on incranse of vedume on precsurs:
1 Uging the image abowe, explain whot heppens tec
d ng G P F
Distinguish batwean spedific heat capasity ond apesific latent haot 2
o) Tha internol energy of the ges within the tyre:
of tha particlas:
What ia the equotion thot links pressura ond volumae? e | ; -
o D L=ep 02 =) 2 2 3 5] Tha tampaerature af the gas:
; " " Izt : af ma . ozl long of the arzphT ad clostn
List the symbols and wnits far tha fellowing: Whit are the states af master for tha dingonzl sarctions of the graph? Add lnkels o
tha graph below.
pressLra: . 1 o 2 ol
wh r improvamant in this topic one |
volumae: Fi
— _|'.
~ F
- o0
Exploin tha effect of on increase in temperoturz on the pressure of o gos in a 5 |
corbainer. 3
|
L i P
.
i *
& Tilir wina)




P1.4 Atomic structure

Review lessons

Physics atomic structure review 1 https://continuityoak.org.uk/L
essons?r=9680

Physics atomic structure review 2 https://continuityoak.org.uk/L
essons?r=9683



https://continuityoak.org.uk/L essons?r=9680
https://continuityoak.org.uk/L essons?r=9683

Scientist

John Dalton

1] Thomson

Ernest Rutherford

Niels Bohr

James Chadwick

Time

| Start of 19th century

{ 1909

| Around 1911

| Around 1940

Contribution

Atoms were first described as solid spheres.

Thomson suggested the plum
pudding model - the atom is a

ball of charge with electr

(=]

scattered within it.

Plum pudding model

Alpha Scattering experiment
Rutherford discovered that
the mass is concentrated at

the centre and the nucleus

is charged. Most of the mass ==

is in the nucleus. Most atoms

are empty space.

Bohr theorised that the SRS
electrons were in ls s ¥ \Q
electrons were in shells ',/ .\

orbiting the nucleus. ® i \
L @ )

Chadwick discovered neutrons in the nucleus.

e

An isotope is an element with the same
number of protons but a different number
of neutrons. They have the same atomic

number, but different mass numbers.

Isotope Protons Electrons Neutrons

Some isotopes are unstable and, as a result,
decay and give out radiation. Ionising
radiation is radiation that can knock
electrons off atoms. Just how ionising this

radiation is, depends on how readily it can

1
H 1 1 0
1
2 |
H 1 1 1 r
1
3 1 1

Beta radiation is a fast moving electron that
can be stopped by a piece of aluminium. Beta
radiation is emitted by an atom when a neutron

splits into a proton and an electron.

@ e

& = Npha

h‘ = A

dO th][ Papes Aumrem Lead
at.
» i
Alpha (
Alpha radiation is an :ﬁ,rr'ha particle emitted A gamma wave s a wave of radiation and is

from the nucleus of a radioactive nuclei. It

ts made from two protons and two neutrons.
They can't travel too far in the air and are the

least penetrating - stopped by skin and paper.

However, they are highly lonising because -:."'

their size

the most penetrating — stopped by thick lead

and concrete.




The half-life is the time taken for the number of radioactive nuclei in an isotope to | An alpha particle is made of two pratons and twa A neutron turns info 2 proton and releases a an

halve. neutrons. The atomic number goes down by two and its alectron, The mass of the nucleus does not change

Mass numbper decreases i:_'.-' fouer but the number of protons LNCreasas,

Radioactivity is a random process — you will not know which nuclei will decay.

Radioactive decay is measured in becquerels Bg. 1 Bg is one decay per second.

Radipactive substances give out radiation from their nucleus,

b

A graph of half-life can be used to calculate the half-life of a material and will always
have this shape:

BO =
70
P
50
s

30 -

Counts per Minute

=

Time (Days)

Judging from the graph, the radioactive material has a half-life of two days,

Irradiation ocewrs when materials are near a radioactive source. The source is sometimes

placed inside a lead-lined box to avoid this.

People who work with radipactive sources will sometimes stand behind a lead barrier,
be in a different room or use a remote-controlled arm when handling radicactive

substances.

There is ne change to the nuclexs when a radioactive

SOUrCce emits gamima radiation. It is the nucleus HEEt!rlE

rid of excess ENETEY.

When unwanted radioactive atoms get onto
an object, it is possible for the radioactive
particles to get inside the body.

Protective clothing should be worn when
handling radicactive material.

Alpha radiation is more dangerous inside

— . [ 2
[; P B [4]
SLi .Be (3

the body. It is highly ionising and able to
cause a lot of damage. Outside the body
it is less dangerous because it cannot
penetrate the skin.

Beta radiation is
the body as some of the radiation is able

less dangerous inside

1 to escape, Outside the body it is more

dangerous as it can penetrate the skin,

Gamma radiation is the least dangerous
inside the body as most will pass out and
it s the least ionising. Gamma is more
dangerous outside the body as it can
penetrate the skin.



Complste the disgram below to show whers in an atom you would find 2]

the protons, reutrons and electrons.

Explain why atoms have no overall charge

- < \ G T e R (e g T i £t o ERECS i S L
Two tzotopes of carbon are shown below- ] Radioactive j._—_-:_:.' 1= the procecss o The nucieus Efr..l.t..r.b Lonising e
radiation
The unit for redicactivity is..
] Explain the term count rats
Diefine the term sotope.
Mame the piece of eguipment used to determine count rate.
Explain why slpha radiation would not be used as & medical tracer
Mame thres 55-‘5:_-,- precautions to be taken when har.n:._:r'.g a
radipactive source
Explain the effect that half-life hasz on the choice of medical tracer. L
2
3.

i \b
Complste the santences by delsting the incorrect answer,

Most of the mass of an atom 3 concentrated in the nuclews/electron
shells. The radius of the nuclews is 1000/10 000 times smaller/larger

than the radius of the atom.

The slement sodium is shiown below
N

23

Sodium has the following number of...
protons:

neutrons

electrons;

Describe the plum pudding model of the atom.

\d

State the difference between irradiation and contamination

keywords: sxposed, radioactive, contaminated, harmful

Complete the following equation for the alpha decay of uranium-234

174
—
-U — Th + He
Complete the following equation for the beta decay of lead-214

] -

.Pb-—- BL+ e




