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B1 Cells Part 1

Biology

Eukaryotic cells

Anirmal and plant cells are eukaryatic. They have genetic material [DNA) that fomms
chromosomes and is comained in & ncleus.
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Prokaryotic cells

Microscopes

Bacteria have the following characteristics:
+ single-celled

Light microscope Electron microscope

* no nucleus - harve a single boop of Dk

uzes light to form images

unes a beam of slectrons to form images

*  hawe small rings of DNA called plasmids
* smaller than eukaryotic cells.

Iving samplas can be viewesd

samples cannot be lving

relatively cheap
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low magnification
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low resolution

high rezolution
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Electron micrascapes allow you bo See sub-cellular structures, such as
ribosomes, that are too small to be seen with a light microscope.

@ T caleulste the magnifieation of an image:

fagellum  bacharial DMA plasmid DMA
lotep (B0 BUCIESS)  fings - bacteria imase e
may have more magnification = JB'—
than e of s actual size
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Comparing diffusion, osmosis, and active transport

Specialised cells

Cells in animals and plants differentiate to fonm different types of cells. Most anirmal cells
differentiate st an early stage of developrment, whereas a plant's cells differentiste throughout
it lifetirme.

ﬂ’-d.ll-ldp‘ Fumction .ﬁd.lfhﬂn-
arm o - fartiine an & tail to swim to the owum and fertilise it
. o i -
= e [(ead) & lota of mitochondria to relaase snsvay from
ﬁ respiration, erabling the sperm to swim to the ovum
A transport * nonuclaus sg mone room to carry owygen
hoE
o owygenancund s contains 2 red pgment called haemoslobin that bings
I the body to oxygen moleculas
L
s flat b-concave diac shape to increass surface area-
to- wolume ratio
) contract and » contains protein fibnes, which can contract to maks
. :’__;;ﬁr relaw to allow the cellz shorter
— movement

contains lota of mitachomdnia torelsass snengy from
reapiration, allowing the muesdes to contract

’%
carry electrical |« branched endings, callad dendrites, tomaks

ol
nere & mpulzes
around the

boely

conmactions with other nevrones or effectors

myeln sheath insulates the aon toinoreass the
transmission SFEEJ of the alsctrical II11|.'I.|‘5¢5

absorbmineral | » long projection spesds up the absorption of water and
lonz and water minaral iores by increasing the surface area of the call

from the ol » lota of mitochondria to relaase snergy for the active
transport of mineral ions from the soil
P o2l enabs % ot of chioroplasta comtaining chlorophyl to abaorb
photommthests ligtt: enengy
in the keaf * located at the top surface of the laaf whare (£ can
ab=ort the most gt energy

The spreading out of particles, resulting in a net
mavernent from an area of higher coneentration to an

The diffusion af water fram a
dillute solution to & concentrated

The maverent of particles fram a morne
dilute solution to & morne concentrated

o area of lower concentration. salution thraugh a partially salution using energy from respiration.
Definition o sors which affect the rate of diffusion: differencein  Permeable membeane.
concentration, tempersture, and surfacs area of the
merribrane.
Particles move down the concentration gradient - Water moves from an area of [ower  particles move againgt the concentration
Movement .. an area of bigh concentration to an area of fw solute concenfration toan areasd  gradient - hrom an area of low cancentration
of particles o irasion, higher solute concentration. to an area of high concentration_
r:‘:rfd? 0 — PASSTVE process N0 - PALiivE Process yes - energy released by respiration
Humans Plants Humans
+ Mutrients in the small intestine diffuse into the * Water moves by osmasis from  + Active transpart allows sugar molecules
capillaries through the willi. & dilute solution in the sail to to be absorbed from the small intestine
+ Ciygen diffuses from the air in the atweoli inta the & concentrated salution in the when the sugsr concentration i higher in
blood in the capillaries. Carbon dicxide diffuses fram roat hair cell. the bload than in the small intestine.
the blood in the capillaries inbo the air in the alvesli. Plants
¥ I.IM ﬂi.lfuseﬂrnm cells imta the blood lor sxcretion « Active transpart is used to ahsarh mineral
Inthekicnzy. iare into the root hair cells from mone
Fish dilute salutions in the woil.
Examples

* Dheygen from water passing over the gills diffuses
inta the blood in the gill filaments.

» Carban dioddde diffuses fram the blood in the gill
filaments into the water.

Plants

« Carbon dicaide used for photesynthesis diffuses inte
leaves through the stomata,

« Oxygen produced during photesynthesis diffuses out
af the leaves through the gomata,

cell wall chromosomsa

cytoplasm
gradisnt

call mamlbrans
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magnification
partially parmeabls mambrans
plasiiid
roct hair call

concantration
gill filameants

aukaryetic
mitochondria
passive procass
prokaryotic  resslution
Stomata

nuclaws
permanait vacuols
ribosamea




Communicable diseases can be spread from one onganism o another.

Part 1

Viruses live and reproduce rapidly indide an organisms cells. This can damage or destroy the cells.

ead by Symptoms

faver

inhalation of dropleta produced by
Infectad people when sneezing and
coughing

Ion

redl skein raesh

complications can be fatal - young children ane vaccinatad
to Imrmuniss them against measles

*  fiurlike symptoms at first
virus attacks the bady's immuna cells, which can lead to
AIDS - whene the mmune system ia 50 daragsd that it
cannot fiait off infections or cancers

HIV {haman &  sewual contact
IR ¢ mwchange of body flulds (24, Hood
wirs) wheen drug usars share neadlas)

*  direct comtact of planta with

B3 Infect

infected plant matarial *  mosak pattern of discolouration on the leaves — where

# animal and plant vactors chioropiwl 2 destroged

* soil the pathogen can remaininsol | *  reduces plant's abilty to photomynthesize, affecting growth
for decades

b4

Bacteria reproduce rapidly inside arganisms and may produce toxing that damage tissues and cause illnass.

Spread by Symptoms Prevention and treatment

Saimonailz bactania and the
tmwines they procuces causs
bFacteria inor onfood that | & fever poultry are vaccnated against

Salmoneils )
RS i= baing ingastad abdcminal cram Gamaneil hactaria to cantrol spread
g inge: pa sgre

Biology

.
*  vomiting
* darrhosa

®  treatmernt with antiiotics (many
antibotic-resistant strains haee

direct seual contact - * thick yellowor green

gonorrhoaa gororrhoea i a sexually diacharge from the vagina apeared] There are a number ol ways to help prevent the spread of communicable disssses from ane organism to another.
goncrrho - e
:;"1_’;’}"“'“""’ doease | ::j::mmrmm * barrier methods of contraception, Hygiene : Isolation ¢ Controlling vectors : Vaccination
_ mmichi a0 comnderen Hand washing, disinfecting ; Isolation af infected _ Il & vesctor spreads & . Vacrination can protect
surfaces and machinery, 7 individuals - peaple, * disease destroyingor Large numbers of
keeping raw reat separate, * animals, and plants canbe * controlling the population * individuals against
Fravamtion and Srastmart covering mouth when 3 isolated to stop the spread = of the vector can limit the * diseases.
coughing fsneezing, sbe. of disease. . gpread of dissase. .
purpla or black spots on leaves o Funglcldas . . .
o which turmn yelliow and drop early ng
ose blac * affactad leaves removed and
*  reduces plant’s abiity to destroged

photosynthesize, affacting growth

Prevention and treatment

Spread by Symptoms

aphid bacterium communicable dissase fungicide fungus
iselation miirmic purthagsﬂ protist
sexudlly transmitted dissass (STD) Lonin vaccination vactar wirus

mosquitos fead on the Food of infacted paopls
and spread the protist pathogen when thay fiea
on anather peraon — onganisma that spread
diseana by carrying pathogens between peopls
are caled vectors

* recurrent
episodes of
fenver

*  prevent mosquito vectors
breeding

*  moaguito nets to prevent bites

can b fatal |+ anti-malarial medicine
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ion Part 1

B3 Infect

Biology

A risk factor i4 ary aspect of your [festyle or substancs in your body that can increases the riak of a diseste developing.

Coronary heart disease (CHD)
ooturd when the coronary arteries
become narrawed by the build-up

Health issues

Health is the state of physical and mental well-being.

The fallowing factors can affect health: Sarme risk factors cause specific didsases Other diseases are caused by factors interacting.

af Layers of fatty material within 1 = cormmunicable and » Slress
the. © oon-communicable disases . eercise © Rekfsee  Dbeme  Cfectecfrskfter
: bady does not wl property to tha thon of
This resduces the flaw of blood, o e diet o life situations. diet [obeaity) and amount of Type 2 dlabetes '”': "":"‘r ¢ prochuc I"
resuilting in lass loe the . of oot ¢ for . | Inzulin, 20 Hood glucose levels cannot: ba controllag
heart muscle, which can lead o . cardicvascular disegses increased Bood cholesterol can laad to CHD
heart sttacks, D s defectsinthe immune systern o immune resctions initially caused )
: make an individual more by & pathagen can trigger allergies, ) fong-term slootdv:c0 cmmes her clrrhorln
: Uhl!,rto suffer fram infectious for exarnphe skin rashes and asthma impairad hver function {=carring]), maaning the lver cannat remove todns
: divantes . dvsical il health can lead from the body or produce sufficient: bile
E = viral infection can trigger to depresdion and other mental alcohal impaired brain s damages the brain and can cause amdety and
. CANGErS illrasaey, dapression
- affected development of Lnborn alcohol zan pass through the placanta, risking
rabies miscarniagas, prematurs births, and birth defects
| clgarettas contain carcinagens, which can
ung diseass and cancers
LS CANCETS
Trestment  Description  Advastages  Disaduantages amoking
affected development of Lnborn chemicals can pass through the placenta, risking
; _ = can invalve major sungery - risk of Falrie= prematune births and birth defects
inserted into blocked . :ﬁ“;;:‘:::: ::“::m infiction, blood loss, blosd clats,
I W, - 0
stent caranary arteries to keep ) et s he and damage to bleod vessels " — for ewample, tar n cgareites and ultravalet rays
cxygen it supplied to the heart . . = & from the Sun can cause cancers
thim open o [mas sarious surmer = risks from anaesthetic used radlation, and genetic risk cancers
Y during surgery fa aome ganetic factors make an individual more liksly
« possible side effects such as 0 Aoy corCaln cancarn
drugs that reduce blosd |+ effective muscle pain, heasdaches, and
stating cholesterol levels, slowing | » no need for surgery Sickness
down the depositoffalty | o can prevent CHD fram = eannot cure CHD, so patient will
material in the arteries developing have to take tablets for many
| | | years
heart valves that leak or da nvehema kol Cancer is the result of changes in cells that lead to uncontrolled Treatrnent of nan-communicable diseases
rat open fully, preventing |« allows control of blood flow | * SBf IMOVEMAjar Surgéry - fisl growth and division by mitosis. linked to lifestyle risk factors - such as poar
replace L of Blood f through the heart foriecriam, B koo Hoss, tsod clots, diet, drinking slcohol, and smoking - can
faulty heart | C000C ar & and damage bo blood veisels Rapid division of sbrarmal cells can form a tumour. g v

e wery costly, both to individuaks and to

through the heart, canbe |« long-term cure for fault
valves B ¥ . the Gevernment.

risks from ansesthetic used Malignant turmours are cancerous tumours that invade

replaced with biological or heart valves dluring surgery i o nd ather fth o
. e SELES B L1:] ris ol [ n
mechanical valves ightio “_‘m m"’mm""um pa 20 A high incidence of these lifestyls rigk
i ; . . : factors can cause high rates of non-
if the heart tails a donar « transplant may be rejected il . r that do ot e P diulﬂﬂi“wpmmﬂ
heart, ar heart and lungs, there is not a maich between _'n"ni" L s spread :
can be transplanted donar and patient i Khe oty
« long-term cure lar the mest
len oeess
artificial hearts can be serious heart conditions = lengthy pr
transplants | e io keep patients alive = rnajor surgery - risk of infection,

= treats problems that cannot

K blood less, blood dots, and
be treated in other ways

darmage to blood vessels
risks Iram ansesthetic used
during surgery

whilst waiting for & heart
transplant, or to allow
the heart to rest during -
FECOVETY

artificial haart
haalth

benign carcinogan cholestarsl
malignant risk factor statin stent

coronary heart diseasea
transplant  tumour
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9 Reacti

CHEMISTRY

T pe—

+ Word equations can represant a chemical reaction: Combustion is the burning of a fuel in cxopgen = A thermal decomposition reaction is one where the reactants ane

* A fudl is a substance which stores snergy in a chemical store brokan down {decompaosition) using heat {thermal enargy)
m @% * Examples of fuals include patrol, diessl, coal and hydrogen * An exampla of this is with metal carbonatas:
* - * * WWhan a carbon based fusl undergoes combustion, it will producs water zinc carbonate — zinc oxide + carbon dicxide
methane m carbon dioxide @% and carbon dicxide + e can test for this carbon dioxide damp
e watar methane + oxygen — carbon dioxide + water by bubbling the gas through

limewater, if the limewatar tuns

+ The reactants ara on tha loft side of the amow and the cloudy, the gas is carbon dioxide

products ara on the right side of the amow + Hydrogan can also be used as a fuel, this is much better than traditional matal
* o usa an amow instead of an equals sign as it represents fossil fusls as it doas not produce carbon dioxida: carbonate g e
that the reactants ane changing intc a new substance hydrogan + oxygen — water bunsen burner

+ |n a reaction, the amount of aach type of atom stays the
L same, however they ane rearranged to form a new product

J Exothermic and endothermic reactions
. Exothermic reaclicns involve a transfer of energy exothermic Endothermic reactions involve a transfer of enargy
Conservation of mass from the reactants to the surrcundings from the surroundings to the reactants

* In a reaction the mass will be conserved, this means that * As enargy is transfamed to the surmoundings this * As anergy is taken info the reactants a decraase
thes total mass of the reactants will be equal to the total will show an increasa in temperatura in temperature will be shown

mass of the products Examplas of axothermic reactions include + Examples of andothermic reactions include thermal
« [fit appoars that some of the mass has been lost, this combustion, freezing, and condensing daecomposition, meiting, and bailing

means that a gas has boan producad and escaped,
cnergy level diagrams

accounting for the lost mass
Energy level diagrams show the values of enargy batween the reactants and = Energy must be used to break chemical bonds, maaning that this
the products in a reaction reaction is endotharmic
* I the energy is greatar in tha eactants than the products then the reaction is » Energy is given out when chamical bonds are made, meaning that

“' e . Q ®
axothermic as energy has been given out to the surroundings this reaction is exotharmic

* i the energy is lower in the reactants than the products then the reaction is _'_ » To sae if a reaction is endothermic or exothermic, you must find the

Balanced symbol equations show the amounts of all of the
individual atoms in a reaction

andotharmic as enargy has bean taken in from the surroundings

diffarence in the enargy needad to break and to make the bonds in
the reaction
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+ The symbols usad are from the Periodic Table S « I the enargy neaded to braak tha bonds is lass than the anargy
+ They also show. A given out whean making the bonds, the reaction is exothermic
+ Fomulae of reactants and products E ‘enesgy transfar = [f the energy needed to break the bonds is mora than the enangy
+ How the atoms are reamranged © refeased when making the bonds, the reaction is endothermic
. ¥ products
+ Rolative amounts of reactants and products

prograss of the reaction
Endothermic

progress of reaction
Exothermic

balanced symbol equation  chemicalbond  chemical reaction combustlon  conserved conservation of mase decomposition fuel endothermic
energy level dlagram exgthermic products reactants thermal decomposttion

B L R L e L e L e e L T e L e e e  E e L e L e T e L e e L L e R e L e e T o
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PHYSICS

Iverse

* The Earth takes 365 days to orbit the
Sun, this is one Earth year

* The Earth takes 24 hours to spin on it's
axds, that is why we have day and night

* The Earth's axis has a tilt of 23.4° which

=  gives rise to our seasons
March December
spring in the north and winter in the north
autumn in the south @ and =summer in the
sauth
The Earth has thres main layars: "'/‘—F
= Tha erust is rocky and solid Sun
= Thae mantle is made from mainly sclid
rock but this can flow lune
SUMMmEs mn
# The outer core is iquid metal and the the north Seprember
inner core is solid and winter in autumn in the north and
L_ J L_'-"E' sauth spring in the sauth )

asterold belt

magma mantle

artificlal sateliite axls crust. deposition

metamorphic rock milky way

* The Moon is a natural satellite which orbits the Earth

= (Ona orbit of the Earth takes 27 days and 7 hours, this
causes us to soe the phases of the moon

= The different phases of the meon are caused by
diffarent parts of the Moon being lit by the Sun

7 -

light fram sun 8 r,.—- '-a,\_ 5

P

15 )5

\ 2 ’,‘

2 l—.__ Ly
What we sea: 3 Moan

1 2 3 4 5 & 7 8

@0 ¢ (

new crescent first gibbous  full gibbous third crescent
quarter quarter

#

A galaxy is 2 collection of stars,
our galaxy is known as the
Milky Way

Stars produce their own light
Planets are large objects which
do mot produce their own light
but orbit stars

Natural satellites include
moons which can orbit planets
Artificial satellites, such as the
International Space Station, are
man made structures which can
orbit planets

e e carin Y Thecpming art The night hy

The Universe
‘coniains
bilions of

ST

Cur solar system consists of eight planats which orbit the
Sun, four inner and four outer plansts

Inner planets Outer planats
Small and rocky planats Gas giants
(dwarf planeis)
Mercury, Vienus, Jupiter, Saturn,
Earth, Mars Uranus, Neptung

+ Bebween the inner and outer planets, between Mars and
Jupiter, there is the asteroid belt

+ The planats all orbit the Sun |, but the path of their orbits are
all shghtly differant, giving them the lock of "wandering’ in
the sky

solar system star =l unlverse year

durable dwarf planet galany gas glants Ilgneous rock
natural satellite outer core orbit phases of the moon planet poraus rock cycle
sediment sedimentary rock

lava Inner core
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2 The enzyme (the lock) will anly catalyse a specific reaction
because the substrate (the key) fits into its active site.

3 Atthe active site, enzymes can break molecules down inte
srnaller anes ar bind small malecules together to farm
larger anes.

4 Wehen the products have been relessed, the sneyrme's active
Aile can Scept another substrate molecule.

The substrate can no lenger bind to the active
site, Lo the enzyme cannot catalyse the reaction
- the enzyme has been denatured.

0. Ky terms

active site amylase catalyssa denatured ENZyme lipase optimum organ organ systam
pH

protease  substrats  temperature  tissus

There are five levels of organisation in fving  + [LAlSEAaiR Rl Digestive enzymes
QrANT: H Digeative enzyrmes comvert food into small, soluble molecules that can then be absarbed into the
. f— bloadstream. Far example, carbahydrases break down carbahydrates into simple sugars.
R e [ Eomme | Oheofprodution | ectloromamed ]
. salivary glands
. e bl maka salied containing aalvary glands
. proups of cells that . e i ancyme amyl s
tissues have simiilar structures aal amlase pancrEas =starch = glcase
and functions . s8ors Bile — hila i amall intastine
E al::m:lm ot e carmies feod o
: . . Pydiie hiee e ol
proups of tisiues working - e st e mfcmch * atomach
organs tagether to perfonm & H and emulsies tat & . .
g specific hunctin : Serm small dropkoes proteases pancreas protaing = amino acdds
* with & large suface amall mteatine
: e * chams food
H & st prolets -
. - oups of organs & small fmizsiing digests proleing pancraas
organ systems [l : r——— . - =
working together . el s abmarbad * ralianas. hydrochlonc Lpazes amall tastine lipids = fatty acids and ghycerol
. e thia oo acid - kil pathagens
: large istesting
. Drgan systerms work : L ——
organisms together, forming an N menirals ara abrorbad
nrgunism N inte thi Blood [T PR
Enzymes are large D Different enzymes have different optimum A exctremes of pH or 8t very high temperatures,
proteins that catalyse . pHwvalues. s e temperatuee increases, thie shape of an enryme's sctive site can change.
{sp&d Ilp] reaclians : i ks oF PSCTION WP
i —— -‘—G subsirabe «  This allows enzyrmes to be adapted to work Iecaisa engma and DL DRUMUM Remesraiun —
Enzymes are not changed - N . I L T — . this ks when thi reaction
e = wellin environments with different pH e ———— ; e p———
catalise. u l = valuses. For example, parts of the digestive i Tregusntly i i
: T system grestly differin pH. 5 ;
mrmiEIEaEEsALEsEIERLRIREn R E g ; R o of the anzyems
I.,ot.'k ﬂhd kﬂ}i inbe enzgme - [T amylase H B dinatured and l, active site is changed by
thm : moalomach and o el s g : S0 working Feai or exdreme pH
This i & simple model of 1 : 5l /1Y : I".
how enzymes wark: . s | i
e 2 prodects . E |I 5 I'. : : \ G
1 The enzyme's active enTym — -y . g \ —
site (where the . - | 10 20 an an 50 &0 subwirate no onger
reaction occurs) is & : B tamparaius: ["C) fits intn achbee sibe
specific shape. : 01 %3 45678910
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Dalton's model The plum pudding model o & et
John Dalton thaught Scientists” experiments resulted in the discovery of e gt @ 4
al the atom as a solid sub-atomic charged particles. The first to be discoversd + +
sphers that could ot weie glectrons - tiny, negatively charged particles. o E ; +
be divided into SmSller ey Ths giocovery of electrons led o the plum pudding model ol © @ @+ .°
E:‘;:Lzrm;i the atom - a clowd of pasitive charge, with negative electrons + +ﬂ o

embedded in it. Pratons and neutrons had mot yet been o
neutrons, or electrons. T—— ploeed o posiiva chargs
Alpha scattering experiment scientists prdiched: Sehaally s sbreed
1 Scientists fired small, positively charged particles Rk atms o e

(called alpha particles) at a piece af gold boil anly o

& Bew atoms thick. o
2 They expected the alpha particles to travel o - __!

straight through the gold, L) = &

3 They were surprised that some of the alpha
particles bounced back and rmany were defleded
{alpha scattering).

4 Toexplain why the alpha particles were repelled o =] ‘..-""
the seientists suggested that the positive charge Bt
and mass of an atom most be concentrated in a alpha particla *
small space at its centre. They called this space e o
thie Auclews.
Muclear model Electron shell (Bohr) model The praton

Furthér expériments provided
evidence that the nuclews
contairned smaller particles
called protons. A proton has an

©

Scientists replaced the Miels Bohr caloulated
plum pudding model that electrans must
with the nusclear # orbit the nucleus
riodel and sugpested at fixed distances,

thiat the elecirons These arbits are oppodite charge to an electron.
arbit the nudeus, but called shells or
ot at set distances, energy levels.

Size Relative mass The neutran

Jarmes Chadwick carriesd out
experirmentd that gave evidence

The atom has &
radiug of 1800 m.

One property of pratons, neutrons, and
electrons is relative mass - their masies

Muclei [plural of compared to sach other. Protons and for a particle with no charge.
nuclews] ane around neutrons have the sarme mass, 10 ane gven ‘— Scientists called this the neutron
10000 times smaller & rellative mass af L It takes alrmaost 2000 and concluded that the protons and

than atorms and
have & radius of
around 1= 1024

neutrons are in the nucleus, and the
alectrons arbit the nucleus in shells.

electrons to equal the mass of & single
proton - their relative mass is so small that
wee can consider it as 0.

BT R R E R RN R R R BB R W W R R R R N E W R R R E N N E R R R R R B N N W R R R E E B N N R R R B N R R R R N R R R R N N R R R R R R R R R RN R EE NS EE

Elements are substances made of ane
type of atom. Each atom of an elernent
will hawe the same number of profons.

Electrons in an atom are placed in fixed
shells. You can put

* up o two electrand in the first shell
# gight electrans each in the sscond

Compounds are made of different types

ol atams chemically bonded together. and third shells. Iaum chioing
The atorms in & compaund have diflerent You must fill up & shell before meving en
mumbers of prabons. o the et e,

= A mixture consists of two or more
elerments or compounds that are not
chemically cambined together.

= Thesubstances in a misture can be
separated using physical processes.

= These procedses do nol use
chemical reactions.

Separating mixtures

= filtration - insoluble solids and a liquid

= crystallisation - soluble solid fram a solution

= simple distillation - sobeent from a solution

* [ractional distillation - twa liquids with similar boiling points

= paper chromatograply - identify substances from a mixturne
il dalution

Atoms and particles

Falative charge Eelative mass

Froton = atomic number

Meutron = s numiber — atomic number

Electran {very small) = game &3 the number of protons

Al atoms hawve equal numbers of pratons and eledrons, meaning they have na averall charge:
total negative charge from elactrons = total positive charge from protons

Isotopes

Ao of the same slement can have a different number of neutrans, giving them a different averall mads nurmber.
Atarnd of the same element with different numbers of neutrans are called isobopes

The relative stomic mass is the sverage mass of all the atoms of an elerment:
b Eeamd -Mdm1xmﬂw1]thhﬂmdmﬂxmﬂw21..

100
®- Make sure you can write a definition for these key terms.
abundancs atom atomic numbar Afussus Gompond alactron
alamant anergy level sotope meutran nisclaus orbit
produst proton redctant ralative atomic mass
relative charges relative mass shell



[ evelopment of the Periedic Table I XS

atomic number have been diacovened

v

o)

I— The Periodic Tabde has changed over time as sciemtiste have organised it d iﬂ-!r!ﬂﬂj‘. Mendeleev was Group 1 slements react with coggen, chlorine, Group

o able ta sccurately predict the properties of undiscoversd elements based on the gaps in the table. andl vaater, bor example: ""II,"""“‘ E ™

'_6 lithium + ouygen =+ Fthium owids o | ae plclulolr| s

O lithiurm + chiorine =+ kthium chiorids B al=slelzlal~
lithium + watar =+ lithium hydrodds + ypbdogen

': ey atomic mane marmally by atomic mase but some by atomic rumber e K |ca|scfmfv Jor e re |co|m|culan |Ga|Ge | #a | 5o | or | 6r

Q elementa wene swapped around Wp;:}:nﬁﬁtﬂhﬂulltd::lﬂl:‘u’ui B | o | ¢ | oo | [ | % |R | @ | o | dg | o2 | | 5a o6 e | 0 | a
becau react with water to form

(a1 tawuljmgtheirmdhyﬂmﬁdﬂ. € |ma oo for | ra fw fE fon | oo [Ft A fmg |n|Pe o fro]a]m

CD P gaga aaps lefr for undecovenad slemants nagape - all elements Lp o2 certain il bl el ol il Bl ol

il

greuped by the number of slectronain

Group 1 properties

ot grouped grouped by chemical properties the outarshalls

Group 1 elements all have one electron in their outer shell. p—
Reactivity increases down Group 1 because &4 you move down /"_ —

the group: z“f-h \ f:'. "
®) @) ©
O

metals tothe keft, non-metals to
the right

o dear distinction o chear distinction - IM HI.I:I'I"I!I e e E-I'I.SIE ) +.{"
+ the outer electron is lurther away from the rucleus, and there '\\
e

are more shells shielding the outer electran from the nucleus
*  the electrostatic attraction between the nucleus and the auter B—
electron is weaker 30 it is easier to lose the one auter electron
*  the melting point and boiling point decreases down Group 1.

incomplete, with no explanation for Hl':,'
oo demerrte had to b awapped ta -
fit in the appropriats diaips

ORI SN T PO P
inapprogriataey

ity

CHEMISTRY

I R R R LR R e R R R R R R R R R R S R SR T E R RN T

Group T elements ane called the halogens. They are non-metals that exist a8 mobecules made up of pairs of atorns.

Group 0

Elements in El'bllpﬂ are called the mbh;uu. Mol pases have the
fallowing properties:
fluorine 5 das
*  full outer shells with sight eledrong, <o do not need to lose or gain v chiorine Cl .
electrans - m," 4 Increases down the group decrezses down the group
Fromine i kquid
* are very unreactive [imert) 4o exist s single atoms a4 they da not bond odine T ol
to forrn ralecules - =
Felium L]

*  biling points that inerests deown the group.

‘4—

Reactivity decreades down Group T because a5 you mave down the group:

= the sloms inorease in size

»  the owter shell is further sway from the nucleus, and there are more shells
Between the nuclews and the outer shell

= the electrostatic attraction fram the nucleus to the auter shell is weaker so it s
hiarder to gain ane electron to il the outer shell.

e SaCthity
oz) Q=S :

= | Make sure you can write a definition for these key terms.,
>E E& key More resctive Group T elements can take the place of less reactive anes
— D § § alkali mstals cheimiical Fmpsrﬂiaﬁ- diéFL‘dGErI'IEI‘IE- groups halog sis insrt iSatupeﬁ in & o 'm““d'nis Bf‘"“’dh' i "‘ . .

e B ! . - ) ) For exarnple, fluorine displaces chlorine as it is mone react ve:

I_ o g ; noble gas organisad Feriodic Talds reactivity undiscoverad unrsAcCive fucrine + patassivm chlaride = potassium Aucride + chiorine
il

=8
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A sysbenm i an object or group of objects.

Whenever anything changes in a system, nengy s
tramsfermed between its stores or to the surroundings.

energy an object has because it i

A elosed systen is one whene no energy Can edeaps bo or
enter fram the surroundings. The total energy in a closed
ayatem never changes.

Energy can be translerred to and from different

mowing stares by:
gravitstional  energy an object has because of its
potential height above the graund Heating
slastic energy an elastic object has when it is Energy is transherned from one object to another
potential stretched or compressed object with a lower temperature.
energy an object has because of its
thermal [or temperature (the total kinetic and
. . . Waves
internal) potential energy of the particles in the
albject] Warves (egg. light and sound) can transfer anergy.
energy that can be translemed by -’
chemical chemical reactions involving foads,
fuels, and the chemicals in batteries Electricity
energy stored in the nuckeus of an An electric current transhers enengy.
e lear stom
s energy & magnetic object has when it
it i% near a magnet or in 8 magnetic feld Forces (mechanical work)
energy & charged object has when Energy is transherred when a foroe moves or

near anather charged object

Examples of energy transfers

‘When you stretch a rubber band, enengy frarm your chemical
stare is mechanically translerred to the rubber band's elastic
potential stnre.

When a block is dropped from a height, energy is
mechanically transherred (by the force of gravity] from the
block's gravitational potential stare b its kinetic stare.

‘When this black hits the greund, energy Iram it kinetic
energy store is transferred mechanically and by sound waves
to the thermal energy store of the surrcun dings.

changes the shape ol an abject.

The ebectric cunrent in a kettle transfers energy to the hesting
element’s thermal energy store. Enengy is then transferred by
heating fram the beating slerment's thermal energy store o
the thermal energy stare of the water.

When an object slows down due to friction, energy i
mechanically translerred fram the object’s kinetic store to
its thermal store, the thermal store of the object it is rubbing
agsinat, and to the surraundings.

‘When an object is mowved by a force work is dane on the object. The force translers energy to the object. The armournt of energy
transferred is equal to the work done. You can caloulate the work done (and the energy transferred) using the equation:

@ wark done (1) = force (N) x distance moved alang the line of action of the fonce (m)

An object’s gravitational potential energy store depends
on its height above the ground, the gravitational field
strength, and its mass.

gradtational gravlational
poteriial = mass (kg) x fisld strength « haight (m])
anergy (/] (Mgl
E =mgh
P

An object's kinetic energy store depends anly on ils mazs
and speed.

kinetic energy [J] = 0.5 x ma=s (ka) x [spead)” (m/=)

O E = é‘m ¥

The elastic potential energy store of a stretched speing can

be caleulated using:

elastic potantial
energy [J]

0.5 » =pring constant
= [Mim) x jextension) (m)

- Jz'k & [assuming the limit of propartionality
has not been sxcesded)

4

Power iz how much work is done (or how much energy is
transterred) per second. The unit of power is the watt (W),

1watt =1 joule of enengy translerred per second
o Lransfemed
pewer (W] _ﬂﬁsﬁ_u]_
© "
o
work dona |, J

poesezr (W) = Tme [5)

==

-—
Useful and dissipated energy

Energy cannot be created or destrayed - it can only be
traraferred uselully, stored, or dissipated (waited).

vy tramalurmed
[T -

tetal
inpat
gy
transler gy
i il B
thurrl dlee o Lhe
swrnnueding

Energy is never entirely transferred usefully - some
energy is always dissipated, meaning it is transberred to
less usebul stores.

Al energy eventually ends up transferred to the thermal
energy store of the surrsundings.

In machines, wark done against the loree of friction
sually caises snergy to be wasted becsuse snangy is
tramaferred to the thermal stare af the machine and its
surroundings.

Lubrication is a way of reducing urmmanted energy
transier duse to Friction.

Streamlining is a way of reducing energy wasted due
tor &ir resistance or drag in water.

Use af therrmal insulation is a way of reducing energy
wasted due to heat dissipated to the surroundings.

Efficiency is 8 measure of how much enengy is
tramaferred uselfully. You must know the eguation to
caleulate efficiency & a decimal:

afficiency = usaful output an {ransfar
tLotal input energy Tra
O -

usaful r 1

ANy = Tl power InouT

To give efficiency as a percentoge, just multiply the
regult froum the abowe caleulation by 100 and add the %
sign to the answer.

charmical closed system dissipated efficiency elastic potantial slactrostatic
gravitational petantial kinetic lubrication magnatic fuclear powear
straamlining systam tharmal work dong
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= _ Rate of photosynthesis Interaction of limiting factors (HT only) Inverse square law (HT only)
S
o—_ Photosynthesis iz s chemical resction in which A limiting factor is anything that limits the rate of a resction Limiting tactors often interact, and any one may be limiting A the distance of a light source from a plant
energy is transferred from the environrment & light when it is inshort supply. photosynithedis. increases, the lght intentity decreases - this is

Irom the Sun to the leaves ol a plant. This is an called an inverse relationship. This relationship

endathermic reaction.

Chloraphyll, the green pigment in chloroplasts
in the leaves, absorbs the light energy. Leaves
are well-adapted to increase the rate of
phatosynthesis when nesded.

!

The liritirg factars for phatosynthesis ane

: For example, on the graph the lowest curve has bath carbon
I = temperature = light intensity

i not linear, as light intensity varies in inverse
dinide and temperature limiting photagynthesis, Temperature mpmﬁm'mmf‘:mmm; e distancn:
i lirnitineg for the middie curve, and the highest curve shows * :

photosyrithesis rate increases when both temperature @ Aghe ey =
and carbon dioxide are increased until another factor distance
becames limiting.

» carbon dioxide concentration = amount af chlarophyll.

Less chiorophyll in the leaves reduces the rate of
photesynthesis. More ehlarophyll may be produced by

For example, il you double the distance between
plants in well-lit areas to increase the photesynthesis rate. pe, Wy '

alight source and & plant, light intensity falls by
thres-guarters.

tics 1 (Photosynthesis and Resp

high temperatures the enzpmes
are denatured and the rate
fuickly decresses.

becomes limiting.
Carban dioxide is often the
lirnitimg factor far phatodynthesis.

* Photasynthesis will stop i
there i little ar no light.

produce amina acids for
produce cellulose to pratein synthesis - plants
stoengthen cellwalls alse nesd nitrate ions

froom the soil for this

L]
i . Bl gh oDy 30°C
@ earbon dioxide  +  waber MERL pseose + cwygen : B hgn O
light : [
600, +  EHO h CHO, + &0, : g
; : S Greenhouse economics
] ow Dy 20°T ) -
— " E z Cormercial greenhauses contral limiting
Limiting factors and photosynthesis rate (HT only) fackors to get the highest passible rates af
photosynthesis so they can grow plants as
N N p— quickly 85 passible or produce the highest yields,
= HE - whillst still making a profit.
& H B |2
£ 2 &
=] M 4
i £ : 2
= g : P Uses of gluco:
T} & HE - H o7 ETLICOSE
c B H £ 5 —
O = HE = canvert into insoluble starch har
o | . T |E storage (in leaves, tubers, and bulbs)
Pa) o 1w m 30 4 s|:| o 0l 0z
femperabrs in °C 5 carbon diaxide concentraSion in % 5 ight intersity
5 . :
. + Atlow temperatures the rate of - « Carban dicxide is used up in : = Light energy is needed for
> photosyrthesis is low because + phatosynthesis, s increasing + photasynthesis, so increasing . . -
(eT0] the reactant molecules have less 7 carbon dioxide concentration . [light intensity increases the 1”;::;?';'&;” = S prciicas Pmd”ﬁu;rrl
O kinetic snergy. D inereased the rate ol © rate ol phetasynthess, F El ] # larstorage
o * Phatosynthesis is an w0 pDKCETyTL XY * = At acertsin point, anather
[oa) erizgme-controlled reaction, so 8t * + Al aceriain paint, anatherfactar  © Eactor becomes limiting.

Key terms

carton diowids chlorophyll chloroplast concantration efdotharmic glucoss grasnhouse gasss light: inTansity inverse Square law limiting factor photesynthasis protain syntheasis
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B4 Bioenergetics 1 (Photosynthesis and Respiration)
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Cellular respiration is an exothermic reaction that

occurs cantinuously in the mitochondria of living cells

to supply the cells with energy.

The energy rel d during respiration is

fiving processes, including

+ chemical reactions to build larger molecules, for
example, making proteins from amino acids

« muscle contraction for movement

ded for all

«  keeping warm.
Respiration in cells can take place aerobically {using
ygen] or bically (without oxygen)

{

Aerobic respiration

glucase water
CH.,O + 60, = 6C0, 4+ 6HO

Anaerobic respiration in muscles

+ oxygen =+ carbondioxde +

glucose =+ lactc acid

CH O = 2CHD,

z

Anaerobic respiration in plant and
yeast cells is represented by

the equation

o = akianol % cathon diouid

A 4

Anaerobic respiration in yeast cells is
called fermentation.

The products of fermentation are
important in the manufacturing of bread
and alcoholic drinks.

anaerobic

glycogen
oxyger debt

amino acids

glycerol

oxidation

asrobic
fatty acid

carbohydrates
lactic acid

complete oxidation
of glucose - Large
amount of energy is
released

incomplete oxidation
of glucose - much less
energy i released per
glucose molecule than
in aerobic respiration

cytglase

Whasm enzymes s made.
Location of reachions in
WSRO respration

mcies
Holds gonatic code for
enzymes involed i
fepration.

Contains Mo anames
for acsobic resgiration,

cell
Allows gices and water 10
pass froaly ins and cut of
tha cell. Controks the
passage of other mokcuies.

Typical plant cell

Typical animal cell

fermentation
mitochondria

cellulose exothermic
lipids metabolism
respiration starch

proteins

=

During exercise the human body rescts to the increased demand for *
energy.
To supply the muscles with more cxygenated blood, heart rate, breathing

rate, and breath volume all increase.
Iinsufficient oxygen is supplied bic respi
instead, leading to the build-up of lactic acid.
During long periods of vigorous exercise, muscles become fatigued and
“top contracting efficiently.

takes place

- ea waecise fecavery
l This & the ‘eatra’
i QR reguined to
= | Nolactic acks budds iy off the axygen
U since Mas is dedt
enough caypan for
™ robic resgiation
2 This is the shorttal
] CepRen in oeggen - making
= |aCtic acud busds up
Rt acid an cxygen dete
e in minates

Alter exercise, the lactic acid

act dated during b
respiration needs to be removed.
Oxygen debt is the amount of cxygen
needed to react with the lactic acid to
remove it from cells.

Removal of lactic acid

tactic acid in the muscles
+

transpocted to the liver in the blood

+

lactic acid is converted back to glucose

Metabolism

Metabolism i the sum of all the reactions in a cell or the body.
The energy released by respiration in cells is used for the continual enzy

produce new molecules,

Metabolic processes include the synthesis and breakdown ol

Carbohydrates

* synthesis of larger carbohydrates from sugars
(starch, glycogen, and cellulose)

* breakdown of glucose in respiration to release energy

Lipids

Proteins

* synthesis of amino acids from glucose and nitrate ions
* amino acids used to form proteing

*  excess proteins broken down to foem urea for excretion

* gynthesis of lipids from one molecule of glycerol and
three molecules of fatty acid
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The muclews of a call containg ol A stem el is an undifferentisted cell that can develap into one or mare types of specialised cell.
chromoso rmes. nuciess t There ane two types of stem cell in marmmals: adult stem cells and embryonic stem cells.
Each chrormosome carries & /_ Stem cells can be cloned to produce large nurmbers af identical cells.
Large number of genes mads ( E\\. H
af DHA malecules. Y H
{ the nuclews of 2 cell .
contzirs chmmessmes . cananly fewer sthical izeuss — adultecan
| H specific differentlate conzertt to have their stem cells requires a donor, potantalby
/ H parts of toform cartain remeed and used meaning a long wait time £o find
_\"""x,__f/ fe 5 adult stem thabodyin | typesof calls - for an already extablishad tachniqua | 2omeons suitabls
: cells aduiteand | example, stem cels for treating diseases such as can only Aferantiats into
chromasame } : chilren - for In bans mamow can leukasmia certan types of speclalzad
nucheus . . orly Affsrentiats relatheby safe to une 3 a calls, 0 can be usad to treat.
- . bane marrow | Into types of Hood treatment and donors recover fewer diseanas
e each chromosame ’ cell chly
camies a large . L
number of genes * canbreat awidar o athical iz=uss as the embryo iz
zarty buman B % destroyed and aach smbryois a
can differentizts dizeanes az can form any
: ambrycs P — alined call potantial human |ife
: [often taken e risk of tranagarring viral
in nommal body cells N wealryoula from s rpechlined ool = maty bopoecibia s grow whols infections to the patisnt
the chromosomes oe N atam cells pare in tha body — for replacement srgans h .
H mbryos 1 » newer treatmert so relathety
normally found in H from fertilty example, 2 nerve ce u=walyno donor needsd as
cfvomosomes are made pairs . L P — they under-researchad - not yet
. clhnies y are getained from spare R
of DA maolecules . 1 dear if they can cure 2= ma
. embryos from fertiity clinics ¥ i
. dinagsas 3 thought.
R R E R R R R ER R R R R RS R R R R R R R SRR R E R R AR RER PR SRR R B » rare species of plarts can be
clonad to prevent extinction
1 r
The cell E_fC'E' ;r::: ::n:;-;?;::r;t: s plants with desirabla traits, # donad plarta are geneticaly
Bosdly eells divide 1o farrn two identical daughter eells by going through a deries of plans the roota ~ they canbe med 20ch 3a disease resistance, identical, =0 a whale crop s at
meristam - can be doned toproduce lange risk of being destroyed by a
stages known & the cell eyele. and shoota | tocreata clones of N
e whals planta numbers of ldentical plants singls dizeane or genetic defect
Cell division by mitosis is important for the growth and repair of eslls, for example, the s : - » fa=t and low-cost production of
replacement of skin cells. Mitasis i< alse used for asexual reproduction. langs rumbers of plants
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There are three main stages in the cell eyele:

stage 1

=cell grows bigger
=DMA replicates
ichromosomes ae
duplicated)

Cell division in bacteria is called binary fission. In optirmurm
tempéerature and nutrients, bacteria can multiply as often
a5 every 20 minutes, Ina lab, bacteria can be grown in
sterile conditions an an agar gel plate or in 8 nutrient brath.

Therapeutic cloning

= increase in number of
sub-celiular structures,
such s nibosomes 4’"

and miftochondria ":’

In therapeutic cloning
= cells fram a patient’s own body are used to create a cloned early embryo af themseles
= stem cells from this embryo can be used for medical treatments and growing

. nEW Argans
stage 2 {mitasis) Thie liel of the petri dish must be ssaled but not all the . .
w2 complete set of chromasomes R «  these stem eells have the same genes a3 the patient, so are less likely to be rejected
is pulied to each end of the cell y 50 thet ooy getin. This i so that harmbul when transplanted.

sihe nuckeus. divides o form bascteria that da ot meed copgen sren't able to grow.

b mruched

ES

stage 3

cytoplasm and cel| membrane

B SRR R SRR R R SR EE R SRR EE RS ER R R

divide to form two identical adult stem cell binary fission cell eycls
daughber celk chromosome  clone  daughtercslls  amibryonic stem cel
gens  meristam miitosis nusleus  therapeutic clening
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ng and Properties of Matter

Bondi

C2

Particle model

The thrse states of matter can be repréented in the partiche madel.

miting ot

ligaid

ol g pedt

(HT only] This model assurmes that:

= there are no borces betwesn mtpartiﬂu.
o that sl particles in 8 substance ane pherical

= that the spheres ane salid.

The amaunt of enengy nesded o change the tate of & substance depends
an the forces between the particles. The stronger the lorces between the
particles, the higher the melting or bailing paint of the substance.

Covalent bonding

Atoms can share or transfer electrons to lorm strong chemical bands.
A eovalent bond is when electron are sfared betwesn pon-metal stoms

The number of electrons shared depends on haw many exfra electrons
an atom needs bo rake a full outer shell

I you indude electrons that are
shared between atams, each
atom has a full outer shell.
Single bond = each stom
shares ane pair of electrons,

BB B E o E e e e n e waw s e E e R R R R R R SRR R R R R R R AR R

Covalent structures

There are three main types of covalent structure:

Giant covalent

Many billions of atoms, each
one with & strong covalent
bond to & number of athers.

An example of & giant
cowvalent structure i diamond.

050

B0
-
=]
8
-
E
@
=
3
'
Q
3
=
'
un

Small molecules

Each malscube contains only & bew atoms

with strong covalent bands between

these atorns. Different molecules are held
tagether by weak intermolecular forces.

For example, water is rnade of srmall
micdecinles.

Ao can gain of lase electrons bo ghee them a full auter
shell. The number af protons is then different fram the
nurmber of electrans. The resulting particle has s charge
and is ealled an jon.

s beimi akboim, Ma
11 peobore
11 ahcirons

sodiim on, Kar
11 profores
10 ahectrns

owrall chage = 0

owirall chaga = 14+

Salid ionie substandsd do not canduct electricity because
the jons are fived in pasition and not free to carry charge.

‘When melted or dissobeed in water, jonic substances do
conduct electricity becauds the ions are free o move and
carry charge.

lonic substances have high melting points because the
electrostatic farce of attraction between oppagitely
charged ions is drong and 30 requires lots of enengy

to break,

When metal aboms rasct with non-retal o they transier

electrons to the non-metal atom.
s o hats e mena
ik L proten than e cctrons

l

©, e

has one: mena
akztren than protons

s o
Rain 1

hias bes Mo
protora han akcirons

- I@ |
®

Metal stoms lose elecirons o becorme positive ions. Non-
metal slams gain electrons 1o béeome negative ion.

7N\

TS o
Rain 1

[
gain 1

Thie farmula af an ionic substance can be worked aut

Wit rietal atams
transfer electrons to
rior-metal aborm you
end up with poditive
and negative jons.
These are attracted to L
each other by the strang
electrostatic force

of attraction. This i
called ionic bonding.

ol e o O sodiim mn Ra*
-

r®)

The electrostatic force of attraction warks in
all directions, S0 many billions of ions can be bonded
together in & 30 structure.

1 fraen its bonding disgram:
far every one magnesium ion there are bwo Nusride
ians - 5o the karrmula far magnes.iurn Nuaride is
MgF,

2 frorm a lattice diagram:

there are nine Fet* A on

ions and 18 5 ions - P

simplitying this ratis Y X

gives alormula of Fes, ]\ g [
“l

Y

5 i

Large molecules
Mary repeating units joined by covalent bands
to form a chain,

The small section is bonded i rmany identical
sectiong to the et and right. The "1 represents &
large nurnber.

Separate chaing are beld together
by interrnobecular fonces that are 1
stramnger than in small malecules.

Polymers are examples of lang I!I ]li
rmalecules.

The atorns that make up metals form layers. The elsctrons in the outer shells of
the atoms are delocalised - this means they are free to mave through the whale

sfructune.

The pagitive metal ions are then attracted to these delocalised electrang by the

electrostatic farce of attraction.
Sorne important praperties of metals are:

= pure metals are malleable because the layers can slide over each other
* they are good eonductors of electricity and of thermal energy becauss
delocalised electrons are free to move through the whale strecture

+ they have high melting and beiling points because the slectrostatic larce of
attraction between metal ions and delocalised electrans is strong Lo los of

energy is nesded to break it.
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High melting and boiling
points because the strong
covalent bands between the
atoms rmust be broken to
mielt ar boil the substances.
This reguires a lot of energy.
Salid at room temperature.
weak

temperature.

Mast covalent structures do not conduct elscricity because they do not have delocalised electrons or ions that are free

b e lo carry change.

Low meling and boiling points
becauze only the intermolecular
Farces need to be cvercome bo melt
or bail the substances, nat the
Bonds betwesn the atams.

Melting and boiling points are kw
camparéed to giant covalent substances
but higher than for srmall malecules.

Large rolecules have stranger
intermolecular korces than small

This does nat require a lot of energy | molecules, which require more energy
as the intermolecular foroes ane

R0 OVerCOrme.

Hormally solid &t room temperature.

Marmally gaseous or liguid &t room

Structure

Graphite i a giant covalent structure, but is different to
other giant covalent substances.
Made only of carbon - each %
carban atam bands to thres
others, and barms hesagonal
rirgs in Layers. Each carbon abom
hias oneé spare eléctron, which 'udehcd.utd and
thesredore frée to move anound the structure.

-a.*.

Hardness

The layers can slide aver each other because they are
nat covalently bonded. Graphite is therefore softer
than diamond, even though bath are made only of
carbon, & each atom in diamond has four strong.
covalent bands.

Conductivity

The delocalised electrons are free to move through
graphite, o can carry charges and allow an electrical
current to flow. Graphite is therefore a conductor

of electricity.

Graphens consists of only a single layer of graphite. [ts
strong eovalent bonds make it & strong material that can
abo conduct electricity. it could be used in composites.
and high-tech electronics.

» hollow cages of carban atoms bonded togsther
in one molecule

can be arranged as a sphere or a tube {called a
nanotube)

malecules held together by wesk intermalecular
farces, o can slide over each ather

conduct eledricity

Spheres
Buckminsterfullerene was the
first fullerene o be discovered,
and has 50 carbon stams.
Other fullerenes exist with
different numbers of carbon
atams arranged in rings that
form hollow shapes.

Fullerenes like this can be used as lubricants and in
drug delivery.

Manotubes

The carbon atoms in nanatubes ane arranged in
cylindrical tubes.

Their high tensile strength (they are difficult to bresk
when pulled) makes them useful in electronics.

»
E
.

Pure metals are often too soft to wse as they are. Adding atoms of a different element
can make the resulting mixture harder because the new atoms will be a diferent size
to the pure metal's atoms. This will disturb the regular arrangement of the layers,
presenting them from sliding over each ather.

The harder mixture is called an alloy.

ron alkey

Measuring particles

W use different units and scales to measure the size of particles.

Farticulate matter Standard form

Farticle

grain of aand HiA 2.1 mm Ix10-*m CO00Tm

coarse partickes (2.4, duet) Fi, 10pm Ix10%m CO000Tm

fine particles P, 100nm 1107 m CO00000T m
nancpartides <P, 1t 100nm 1x10-*to 1210-"m m;ﬂl" J;ﬁ::n

P stands lor particulate matber and is another way of measuring very small particles.

Nanaparticles aften have very diflerent properties ta bulk materials of the same substance, caused by their high surface
area-to-valume-ratio.

Hanoparticles have mary wses and are an important area of research. They are used in healthcane, electronics,
cosmetics, and s catalysts.

Hoawewver, nanaparticles have the patential ta be harsrdous to health and to ecasysterns, so it i< important that they
are researched further,

®- Make sire you can write a definition for these key terms.

conductivity conductor  delocalised slactron
ion lattice layear mallaatrls nanoparticls
surfacs araa to volume ratio  transfer

electrostatic force of attraction
particulats mattar
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