. " . L s o Plants in a community or habitat compete with each
o) € Environment | The conditions surrounding an organism; abiotic and biofic. € o Competifion other for light, space, water and mineral ions.
o [%) . 'a ry n
é’ ?é 8 g .gi Habitat Place where organisms live e.g. woodland, lake. g_g é\gmglrsri%armpete with each ofher for food, mates
= _-35¢F 8 : i iac ving i ; Ss Species depend on each other for food, shelter,
g0 5 O 9| Population | Individuals of a species living in a habitat. 2g Interdependence p%llinoﬁon,geed dispersal etc. Removing d species
R I - ) . - w= can affect the whole community
o5% 8 Community | Populations of different species living in a habitat. - - -
E = 8_2 T Decomposition EXAMPLE: climate change is leading to more
u‘o: O ¢ o Organisms require a supply of materials from their surroundings and from P . dissolved CO, in oceans, lowering the pH of the
8 8 the other living organisms. and mgterlal water affecting organisms living there.
Bacteria respire when breaking down / cycling EXAMPLE: Infroduction of grey |
dead organisms releasing CO.,,. sc?uwrels to UK increased competition
A R or food for red squirrels. The greys
Anaerobic decay in biogas also carry a pathogen that kills reds.
generators produces methane Interdependence
gas, used as a fuel. °°é:,‘r‘i';:" In and competition
photosynthesis.
Abiotic Biotic
No'r;’-g;/ o egcéor S | Living factors that
: . AQA GCSE community affecf a community
B Organisms < n Livi int it
: ] c L iving intensity. L
& rt;le:gslz:g % ECOLOGY PART 1 g _9 Temperature Availability of food.
CO, o (S - -
o . Lo Moisture levels.
g Adaptations % 0 || SoilpH, minera New predators
Dead organisms decayed by g, / .g "6 conTenT. g.
bacteria and fungi releasing o i i i
carbon. = “Organisms have features which 0 W'ndd'i?é%'ﬁso'p‘/ and New pathogens
O || enable them to survive in conditions . ’
@ > where they normally live.” ICctrlbcfm dio>|<idef One species
m _ Materials are recycled to provide the evels for a plant. oufcompeﬁng
Q% £ ﬁ%’% building blocks for future organisms Adaptations may be structural, Oxygen levels for OHCgpee%éﬂg#gér ers
S g Ngt - - behavioural or functional. aquatic organismes. A
=, Photosynthetic organisms are the producers of d d sufficient fo breed

biomass for life on Earth

Adaptations

— prey
—— predator

Plants Animals Extremophiles

Evaporation
from Oceans,
Lakes & Streams

time

Polar bear in
extreme cold

Food chains

Cactusin dry, Deep sea vent

enzyme controlled reactions All food chains begln with Consumers that kill and the numbers reduce water TrCIp oner of prOTeCf outer

a producer e.g. grass loss, wide deep heat. Thick layer

=

D =

g 8 Feeding relationships in a community hot desert arfic bacteria
2

w
[oR : .

- 9 o Producer Primary Secondary Tertiary
Factors affecting rate of 3 s consumer consumer consumer
3.3
deCGY (5; 8 9... » o uonendad
1 =3 N
Temperature, water, oxygen g g g e yem Q& | a0l -
=35 Q Grass mmm Grasshopper smmmme Mouse smmmmmms Owl nasia .e No | t Holl hairs t Popu|o1‘|on5 form
Increase the rate of decay. In 2 2 community oleaves 1o OlowWNAIS 101 4 thick layers to

O =
Q

S'g

5 2
(%]

o3
w

raising the temperature too ; eat other animals are of predators layers from
high will denature the that is usually a gree'ﬁ predators and those and prey rise roofs for of fat for extreme heat of
plant or photosynthetic . . . .
enzymes eaten are prey. and fallin absorbing water. insulation.
ymes. algae. cycles vent.




Levels of CO, and
methane in the
atmosphere are

increasing.

Global
warming

Decreased land availability from sea level rise,
temperature rise damages delicate habitats, extreme
weather events harm populations of plants and animals.

There is a global consensus about global

warming and climate change based on

systematic reviews of thousands of peer
reviewed publications.

e

Global warming

AQA GCSE

ECOLOGY PART2 | ———  Mainiaining

biodiversity

Global Warming Predictions

2070-2100 Prediction
vs. 1960-1990
Average =

Human activity can have a
positive impact on
biodiversity

/

Scientists and concerned citizens

Put in place programmes to reduce the
negative impacts of humans on
ecosystems and biodiversity

Breeding programmes for endangered
species.

Protection and regeneration of rare
habitats.

Reintroduction of field margins and
hedgerows in agricultural areas where
farmers grow only one type of crop.

Reduction of deforestation and CO,
emissions by some governments.

Recycling resources rather than
dumping waste in landfill.

Some of the programmes potentially conflict with
human needs for land use, food production and

high living standards.

Temperature Increase (°C)



Ensures the | By reducing the dependence on one species Human activity
stability of on another for food, shelter, or by can have a Pollution kills plants and animals
Maintain a ecosystems | maintenance of the physical environment. negative impact which can reduce biodiversity.
_ great on biodiversity
biodiversity Future of | Many human activities cause reduction in
humgn biodiversity and only recently measures have Rapid More resources used and more waste
species been taken to stop it. . api roduced
S| growthin [P :
Biodi . d 9 aE; human Pollution in water; sewage, fertiliser or toxic
Biodiversity is the variety Biodiversity iodiversity an 8 ol population | chemicals.
of all different species of the effect of = 2| and higher — —
organisms on Earth, or human interaction g standard Pollution in air; smoke or acidic gases.
within an ecosystem on the ecosystem ofliving | poliution on land; landfill and toxic chemicals.
Experimental methods are /
used to determine the Land use
distribution and abundance AQA GCSE ECOLOGY
of a species. PART 3 Humans reduce the amount of land
and habitats available for other plants,
animals and microorganisms.
Waste, land use and Building and quarrying.
deforestation
Farming for animals and food crops.
Organisms are counted . t
] Quadrats | within a randomly Dumping waste.
2
.g placed square Destruction of peat bogs to produce
£ cheap compost for gardeners/farmers
1] to increase food production.
o) Organisms are counted . 2 IR
.% along a belt (fransect] Large scale deforestation /
g Transects | of the ecosystem. In tropical areas (e.g. rain forest) has
v Transects somefimes occurred to: The decay or burning of peat release
use quadrats .
CO, into the atmosphere.
Provide land for cattle andrice
\ fields, grow crops for biofuels.
Processing data ) ) )
This conflicts with
Median Middle value in a sample. - — : conserving peat bogs
Deforestation reduces biodiversity and peatlands as
Mode Most occurring value in a sample. and removes frees that could habitats for biodiversity
potentially reduce the amount of CO, andreduce CO,
The sum of all the value in a sample in the atmosphere. SMISSIons.
Mean .
divided by the sample number.




permanent vacuole

Used tor Respiration, stored as Insoluble

Used to provide optimum temperatures

Growers must

Light Intensity

ol starch, fats or oils for storage, cellulose Control | Heating
nucleus Ir? chbmpbsfs”'”u. “ /.. | forcell walls, combine with nitrates from CONdlfrI‘OHS in for maximum plant growth. ebcoolggfneig?gf
cytoplas - ‘ : fhe soil fo form amino acids for protein g aaoes" | Arificial | Enhances the natural sunlight especially additional costs
s | \Y synthesis limiting lighting | overnight and on cloudy days. N of controlling the
‘ J [ . factors can Extra ; o conditions to
cellmembrone=——"" cellwall g Plants use the glucose produced in improve crop | cqrbon | $Gs can be pumped info the air inside maximise
o : yields dioxide | {he greenhouse. photosynthesis
photosynthesis in a variety of ways loxiae With making a
profit.
Photosynthetic reaction AQA GCSE Rate of
N — : BIOENERGETICS photosynthesis
The plant manufactures glucose from carbon dioxide and water using energy I
fransferred from the environment to the chloroplasts by light pari 1 HT On Yy
AN
Plants make use
‘§ of light energy Carbon dioxide + Water Oxygen + ook =
£ Glucose light > rap m.es Explain graphs of two
£ from the Y= and D: If three fact d
5 | omiconment Y5 || rompooteis |} o res actrs ong
3 | (ENDOTHERMIC) S e increased by limiting factor
£ | tomake food CO, + HO —=mr> 0 + GHLO = 10°C then a slight 9
(glucose) o5 increase in rate - 3
R 2 of photosynthesis Graph Lines A and B: If
et : : : £ = bon dioxide
The rate of photosynthesis is affected by temperature, light intensity, = 8 occurs Cor: A
carbon dioxide concentration, and the amount of chlorophyll i - 2 o mcfgasce% f%rﬁ 5 8]%
imiti 2 0 to 0.1% then al
Factor How the rate is affected L'm'*'“gst{;’;s*‘ggiﬂ’éhg’p’)h e rate i 5 ; 32 5 ingrgosz in?gfg (;J(;?:Srs
E‘S “E’g z U§2§ up fo a point.
As the temperature of the | Photosynthesis is an enzyme 17, v o 0 v ol | » 2 -2 E5E>
environment the plant isin | confrolled reaction. If the ¢ Temperature °C = 9 co XY=
2 incregses rate of temperature increases too - 556,95 .
] Temperature photosynthesis increases much, then the enzymes . £ <G = 50 =
< (up to a point) as there is become denatured and the 20 w - 00LE .5
= more energy for the rate of reaction will . 87 > ot oo§5a
> chemical reaction. decrease and stop E X o _‘1:-’ = =202303 s & S &
] 3° cx c 53cP2y 5 % 2%
° Liaht intensity i B, 5T O o O 0O qn ] =
5 ifie distance befween fhe : SSE|| 6 “Eob e 3%
o 7 i 23 o— & & £ 5
- plant and the light sources | £\ Roint X another factor is i/ O = OE 0 £ SO
o increases_As light intensity l”ﬂg}%% Tﬁf%égée%is could be | 4F 7/ g e = £ a9 oA
2 | Lightintensity | increases so does the rate | ROOTONYAINGAD v g 52 4@ ua
g O’S&f’;ﬁf%ssygfé)rtz‘esgn(g%;o’_g concentration, temperature [ |%. 2 3 |
Q0 available for the chemical | ©" the amount of chlorophyll H Light Intensity ‘° = ° cc
i reaction. < c Q o0 .
2 — ’ 28 || 25,0355
= Carbon dioxide is needed . ) < Y Lo >2% 09 i)
3 for plants to make glucose. | At point Y another factor is Tis- 03 S9.L3 0% 52
£ | carbon dioxide The rate of photosynthesis | limiting the rafe of 2y 27 OSEZGED
] concentrafion will increase when a plant ohotosynthesis. This could be E [ o3¢ 5o
) is given higher ight intensity, temperature H >0 S E€S530 5
o concentrations of carbon | or the amount of chlorophyll 210 =0 *2 575 § @ D
© dioxide (up to a point). s / c c <T>5_-008 PR —
I.IU. Chlorophyll isa Anoth f t Id limit g i "q-, 'E g :g % E g o 6 V
photosynthetic_pigment notner ractor could limi i, £ .2 =0c6El
that bs ligh d the rate of photosynthesis. - - T =000 X
Amount of ar absoros ght an This could be lighf intensity g2 = S E 502
chiorophyil bet allows tahfgr’gggt?grbon temperature or the carbon ¢/ o0l o= 2,70
elween w dioxide concentration 0 0 ot ois o | S 0 00

dioxide to occur
(photosynthesis)

Carbon dioxide




During lon For ‘:& To enable muscles to contract in
periods o? An organism will movement  Smooth mustecell animals.
vigorous i
activity recel\./e all the . =, To keep a steady body
muscles energy it needs for | For keeping [ ‘ temperature in a cold
f Tbecocgﬂe q living processes as warm | ) envirraonmenT
a Iggt(e)p an a result of the i
ceof?ifcr?ecnfmg energy 1rqr.1sfe.rred For' " To build larger molecules from
from respiration chemical .
. L 4 smaller one.
reactions
Response to exercise c
R Heart rate To pump oxygenated 3 g’
excla)rgggglhe increases bloodI fqr_ster to ’rhg ! . ‘€ E
muscle tissues and cells.
human body _ Respiration 5 o
reacts to Breathin . 7 £ 0
dlncreaéefd r%fe atr;, qus mcreasesffh.e omounf g o
emand for rea of oxygen entering the >
energy volume blood stream. AQA GCSE o g »
c =
fncrease BIOENERGETICS G Qv
Metabolism is the sum of all X part 2 a2 g,
the reactions in a cell or the — Metabolism SE &
body = 0 >
oLV=
==
0~ O
The energy | Conversion of glucose fo starch, glycogen 3 '5
released in and cellulose. =g
respiration in | The formation of lipid molecules from a o=
g | cellsis used Pﬁlecul.%of glycerol and three molecules of S c
a by the afty acid. =5
© organism for | The use of glucose and nitrate ions to form 0o
2 the amino acids which in turn are used to b ]
= . synthesise proteins. @
[7} continual, 7 -
= enzyme Respiration
controlled, Breakd ‘ teins fo f
g:g;:ae;;ﬁ: n‘:f fé?gxcr%\?fgrs excess proteins fo form ured Anaerobic respiration in plant and yeast cells
The end products are ethanol and carbon
The exira amount of oxygen required to remove all dioxide. Anaerobic respiration in yeast cells
lactic acids from cells is called the oxygen debt is called fermentation
dglucose —> ethanol + carbon
dioxide
o
Lactic Blood flows . 2
acid through the Tohx(?dlil:eesr -8 This process is economically important in the
builds up J\ muscle cells \ : <o manufacture of alcoholic drinks and bread.
: the lactic =0
in the and f -
muscles _\/ transports acid oqu g o
cells the lactic /] et I< @
. . back to
during acid to the (1]
. . glucose a
exercise liver s
]

cytoplasm

mitochondria

animal
cell

\.'

plant cell

Electron
micrograph of a
mitochondrion

Anaerobic respiration

Aerobic respiration

Respiration when oxygen is in
short supply. Occurs during
intensive exercise

Respiration with oxygen.
Occurs inside the
mitochondria continuously

During hard exercise, muscle
cells are respiring so fast that
blood cannot transport
enough oxygen to meeft their
needs.

Glucose is partially oxidised to
produce lactic acid which
builds up in muscle tissue
causing them to become
painful and fatigued.

Glucose is oxidised by
oxygen to transfer the
energy the organism
needs to perform its
functions.

glucose —> lactic acid

Anaerobic respiration
releases a much smaller
amount of energy than
aerobic respiration.

The incomplete oxidation of
glucose causes a build up of
lactic acid and creates an
oxygen debft

glucose + oxygen ——> carbon
dioxide + water

CéH]zOé + 02 ﬁ C02 + HQO

Aerobic respiration releases
a large amount of energy
from each glucose molecule




Antigens (surface H fe ;
. | Phagocytes engulf the pathogens and ; v Pathogens are identified by white blood cells by the
Phagocytes | Phagocytosis | i ihem. protein) s | —] different proteins on their surfaces ANTIGENS.
Specific antibodies destroy the A Nasal hairs, sticky
Anfibod pathogen. This takes time so an infection n YW mucus and cilia prevent
roducﬁ;’n can occur. If a person is infected again ] & =S - - Nose i ror
P by the same pathogen, the lymphocytes 0 2 £ 9 ) - pathogens entering
Lymphocytes make antibodies much faster. g b 9 3 >0 through the nostrils.
. - o 5 . .
Antitoxin Antitoxin is a type of qnhbody produced 8 + g (] g 3 Trachea Lined with mucus to
production to couroerocf the toxins produced by re) g_ c (%) Qo 5 E and trap dust and
bacteria. Qo E qC, g a;, 2 c| 8 bronchus | pathogens. Cilia move
Defeclion Identification < 5 £ =) QO % o ! (respirator | the mucus upwards to
}‘}; Stunted growth AQA GCSE INFECTION |= = = S I°'Rg g £ % y system) | be swallowed.

TAE [Spofs onfeaves | Reference AND RESPONSE part 1 £ Ol|l<2¢ . .

5%5° using | : - (3] 33 st p | Stomach acid (pH1) kills

ced Area ofdecay | gardening = o5 omac most ingested

558 manual or ‘0 a@ acid

TE g growths website, Plants have several ways of \ / o cd pathogens.

083 Malformed Ifg?ggqr’{%éé%ss’rl defending themselves from al|| 2%

8%§ stem/leaves mgri%gc@n%slmg pathogens and animals Human b4 22 Hard to pene‘rrqte

33 Discolouration antibodies. defence g © g Skin waterproof barrier.
= Presence of pests Physical Mechanical =>||F Glands secrete oil
Tk wa systems which kill microbes
- - Iolers céﬁ/ Thorns, curling i - -
Nltrcgedlofns Magnesium ions needed wélls s’Top up leaves to Pathogens may infect plants or animals cmol‘ can be spread by direct contact, water or
needed for . to make chlorophyll - prevent being qir
protein synthesis not enouah Iegdsy’ro pathogen eaten 1
~lack of nitrate hlorosis ~ | t entry Pathogen Disease Symptoms Method of Control of spread
= stunted chlorosis " eaves fum Chemical 9 ymp fransmission P
growth, yellow. emica SoooT ot
. . Antibacterial and toxins made Virus Measles | Fever.red | R C dares and | Vaccination as a child
Bacteria may produce toxins that damage by plant skin rash. coughs. ’
fissues and make us fell ill Titialty 1o
like
3 systems Sexual contact : ;
: ; ; ogq Virus HIV serious and exchange of | Anfi-retroviral drugs and
: Bacteria Protists Fungi =9 44 ; 9 i
Viruses (prokaryotes) | (eukaryotes) (eukary%tes) 25a|| @ O damage body fluids. use of condoms
= | Q to immune
Q.$ o5 [ = <4 t
e.g. cold, g-__‘g‘g 5 8 system.
Iintfivenza, e.g. e.g. ’, - H
measles, tubercplosis dyser%ery, %g.'amlef?‘s o350 8 g Mosaic Enters via wounds | Reémove infected
, oo | Seemnd | meliek | 18852 (G| |D| | Vs | meesis | polienon | mepidemis SNSRI e
Tosaie | Conamhosa | el spof saal |3 " eaves. caused by pests. | foqves. °
virus S3° o) Fever, Food preparedin | Improve food hygiene,
No Q O Bacteria Salmonella | €ramp, unhygienic wash hands, vaccinate
membrane Membrane O vomifing, conditions or not Poul‘rry, cook food
bound bound = diarrhoéa. | cooked properly. horoughly.

DNA or OrgOne”eS Membrane organelles, c Green Direct sexual

RNA ne bound cell wall 2 . Jeoharae | contactor Use condoms.

surrounde ﬁmggoh%ﬂgﬁ' organelles. | made of £ Bacteria | Gonorrhoea | 3, pegnis exchange of body | Iregfment using

d b?’ a aor U,su?lly Sc_hlhln. Viruses live and £ orvagina. | fluids. antibiofics.

Boar gue(ﬁlsjg : Ceflad. co e_ed or reproduce inside o . ] Recurrent | BY @n animal Prevent breeding of
Sinale multi- cells causing @) Profists Malaria fever vector mosquitoes. Use of nets
ce?ed cellular damage : (mosquitoes). to prevent bites.
organisms Purple : : Remove infected

Rose black Spores carried via :
Fungus black spots : leaves, Spray with
9 spot O leanes. | wind or water. fungicidep. 4




- || Traditionally drugs were exiracted from plants Antibiotics have greatly reduced
fa and microorganisms i Ak sl
Bé YE— ASoiin Penicliin Antibiotics and painkillers | —| deaths from infectious bacterial —
o< g P disease Antibiofics
23 A painkil B g CcmorT >°
0 ainkiller exander use to
E £ || Extracted gn% anti- Fléming from Mutations can / freat viral
£ 2 || from foxglove [ infigmmatory | the reat vira
> & || plants and ihat was fis? | Penicilium occur in Killinfective bacteria inside pathogens
o O[] usedasa found in mould and bacteria e
“% € [| heart drug willow bark used as.an antibiotics e.g. fhe body. Specific .
w2 antibiotic penicillin bacterial infections require
S) Q Sometimes this makes specific antibiofics.
'g 2 - them resistant to antibiotic Itis difficult o
o< @ drugs. Painkillers | e.g. aspirin, | Drugs that are used to treat ddeveTlopk.”
s *3 X and other | paracetam | the symptoms of a disease. ﬂ\’/?rzsgs !
g % DISCOVGTY and medicines | ol, ibuprofen | They do not kill pathogens without
< || Drugs have to be tested and trialled before to -
© check they are safe and effective dI'UQ bgg”ﬂlszges
development oo
g Efficacy | Make sure the drug works . . Virisceosu”svee
05 . AQA — Vaccination
528 - Check that the drug is not and
227 Toxicity POISONOUS INFECTION reproduce
Sg o - AND Used to immunise a large proportion inside cells
282| pose |[Themostsuitable amount to RESPONSE part of the population to prevent the
z fake | 2 spread of a pathogen 05
-— n A O
Preclinical trials - using cells, fissues and live animals - ; = SE .
. o A —
must be caried out be;\%r;g:i drug can be tested on , C 1 infection | White blood cells detect pathogens in =55558
 m— D.ou.ble blind & | Small amount by the vaccine. Antibodies are released 2 §§ g% S
Clinical trials use healthy volunteers and patients frial: patients g | . of dead or pathogen | info the blood. coEad
. and scientists do £ | inactive form 2£9=0a
stage 1 stage 2 stage 3 stage 4 noT_ l<no;/rv1 who g of the Re-infection Whi.‘re blpod cells detect pathogens. 050 ° o
A double rdecewes ! € ngW > pathogen by the same Anhbodles are made much faster and <5+0
Heaitty | Asmall | Alarger blind trial wil oo Drifliviviies pathogen | in larger amounts.
ity small number | number of | occur. The unfil the end o
dose of of patients; patients are the trial. This
fhe dru ?o’?ﬁn’rs g|fferen’r divided into avoids bics. Created more side effects than expected (fatal in some cases) and are not as widely used as
to cpec it dr?/ug %o | Tt Dl be everybody hoped when first developed.
eeord any | low do_sfe find the iven the
Sekfjll‘gcts ifgosr%e it 882(;““ SorLrJY%OOnd A placebo can look identical to the new drug
placebo. buf contain no active ingredients Monoclonal antibodies can be used in a variety of ways
S ifict 1. A mouse is injected with pathogen ; ; Detectin Detectin
bl _g 2 :I>:~ B Idenﬁca# . Lymphocytes produce antibodies BoCLjJ_nd T?,
) Q= 0 | copies o radioactive
antigen. Can oD g §=a ongtypes 3. Lymphocytes are removed from the mouse and e.g. Can detect (Fjluoresceg’r substance. toxic
target —1 8 8 .M 88 | of antibod fused with rapidly dividing mouse tumour cells L—"| prégnancy VeC;Q srﬁo?lc d t%gk?gd e | grug or
specific SE Q| |6 prodigce ~ rﬁgo_sure quaniities of | so if can be ggjer@lecr%lells are
chemicals or o g L) go laborator 4. The new cells are called hybridomas the level of | chemicalsin | seeninside | t4raeted o
: =9%% y _ — . the blood cells or 9
cellsin the @ 5. The hybridomas divide rapidly and release lots of hormones fissues nolrlmol body
body — antibodies which are then collecfed CShamed




cvioblasm Site of chemical Gel like substance containing cell . Controls the movement of
yiop reactions in the cell | enzymes to catalyse the reactions | membrane Semi-permeable substances in and out of the cell
Contains genetic Confrols the activities of the cell and % b i i
nucleus . . acterial Not in nucleus floats .
material/ DNA codes for proteins DNA in the cytoplasm Controls the function of the cell
cell Semi permeable Controls the movement of NOT made of
membrane substances in and out of the cell T cellwall ellulose Supports and strengthens the cell
ib Site of protein MRNA is translated to an amino acid S - - - —
ribosome o thesis chain to make proteins plasmid Smail rings of DNA Contain additional genes
mitochondrion Site of respiration Where energy is released for the cell \ Site of chemical Gel like substance containing
Animal cell to function cytoplasm reactionsin the cell enzymes to catalyse the reactions
> :
Plant cell Eukaryotes: complex organisms AQA BACTENAT CENls are much Smdller Than pIant and anmar cems
I
Contains all the parts of animal cells, plus extras Cell Structure Prokaryotes: simpler organisms
Permanent Contains cell Keeps cell furgid, contains 2 nerve _% Corry. Long branched connections and
sap . - 0] . | electrical . -
vacuole sugars and salts in solution 0 . g . insulating sheath.
5 signals
Cell wall Made of Supports and strengthens £ | sperm Lo Fertilise an Streamlined with 'o'long tail.
cellulose the cell o ’D egg Acrosome containing enzymes.
Chioroplast Site of Contains chlorophyl, g Large number of mitochondria.
P photosynthesis absorbs light energy E muscle Contractto | Contains a large number of
H I ch 9b alised cell 3 allow mitochondria.
ow a cell changes and becomes specialise — e aQ movement Lona.
Undifferentiated call are called STEM cells differentiation i 9
L] Absorb .- S .
Animal cell Plant cell Microscopy ] Root ) water and Hair like projections fo increase
differentiation differentiation I ; %’ hair == J minerals the surface area.
] = ;
| \ Magnification Size of @ o from soil
i = i [} c
Early stages of All stages of life cycle. M image | 2 5 e TRANSPIRATION - dead cells.
development. The stem cells are — || ® o Xvlem | Carry water Cell walls fouahened by lianin
Only for repair and grouped together in Realsize of | & ) yle | and minerals l\;IV 'oug di T'y 'gnin.
replacement meristems object A 3 ows in one direction.
/ .8 I Carry TRANSLOCATION - living cells.
Feature Light (optical) Electron microscope ° Phloem ) glucose Cells have end plates with holes.
microscope » ',j\ Flows in both directions.
W\ Radiation Light rays Electron beams
- eyepiecelens used
objectvelens | Max ~ 1500 times ~ 2000 000 times PREFIXES
\;ﬁﬁ\f — magnification Prefix Multiple Standard form
g ocusingivnee .
-3 I\ Resolution 200nm 0.2nm centi (cm) lem=001m <102
stage/ e | Size of Small and Very large and not milli (mm) 1 mm = 0.001 m <102
/m microscope portable portable
_— micro (um 1 um =0.000 001 m x 106
lightource 4 Cost ~£100fora | Several £100,000 to £1 (1m) "
school one million plus nano (nm) Tnm = 0.000 000 001 m x 107




Villi - increase surface area; good blood supply fo maintain concentration gradient. Thin

Alveoli — increase surface area; good blood supply to maintain concentration gradient. Thin

Gill filaments and lamella - increase surface area; good blood supply to maintain

Large surface areaq, thin leaves for short diffusion path, stomata on the lower surface to let O,

The greater the difference in concentrations, the faster the rate

of diffusion.

Movement of
particlesin a
solution or gas from

e.g.. O, and CO,in gas
exchonge urea in kidneys.
Factors that affect the rate
are: concenfration,
temperature and surface area.

a higher to a lower
concentration.

e.g.: plants absorb water from
the soil by osmosis through their
root hair cells. Plants use water
for several vital processes,
including photosynthesis and
fransporting minerals.

Movement of water
from a dilute
solution to a more
concentrated
solution.

Movement of
particles from a
dilute solution to a
more concentrated

e.g.: movement of mineral ions
info roots of plants, and the
movement of glucose into the
small intestines.

—-—
n Cell The smallest structural and functional Small
10) unit of an organism. intestines | membranes — short diffusion distance.
o —— N
- A structure that contains genetic Lungs membranes — short diffusion distance.
O Nucleus material/DNA and confrols the
~ activities of the cell. Gills in
‘ fish concentration gradient. Thin membranes — short diffusion distance.
A thread-like structure of coiled DNA Roots Root hair cells - increase surface area.
Chromosome found in the nucleus of eukaryotic
cells.
# Leaves and CO, in and out.
\
A polymer made up of two strands |
DNA forming a double helix. ADAPTATIONS FOR
- AQA DIFFUSION
Q0
5 Gene A section of DNA that codes for a Cell
g specific protein or characteristic. BIOlOgY 2
Cells divide in a series of stages. The MITOSIS Diffusion:
genetic material is doubled and then AND THE Cell no en?f%y
. . . . . A require
divided into two identical cells. CELL CYCLE division )
(]
I_‘_I c
Increase the number of sub-cellular STEM CELLS c ..
Stage Growth | structures e.g. ribosomes and — Osmosis:
1 itochondri ) no energy
mifochondand. Undifferentiated cell of an o required
Stage DNA DNA replicates to form two copies of organism )
2 Synthesis | each chromosome. g
One set of chromosomes is pulled to — Pl
st each end of the cell and the nucleus Divides to form more cells of Active
c;ge Mitosis | divides. Then the cytoplasm and cell the same fype, and can transport:
membranes divide to form two cells differenfiate fo form many energy
that ore identical to the parent cell. ofher cell fypes. required

/

solution.

Human Embryonic
stem cells

Can be cloned and made to differentiate

into most cell types

Therapeutic cloning uses the same DNA as the
patient so the body does not reject the tissue. Can
be arisk of infection

Two diploid
cells

@ N
DNA

replication

%ﬁ%

Adult bone marrow
stem cells

Can form many types of human cells e.g.

blood cells

Tissue is matched to avoid rejection, risk of
infection. Only a few types of cells can be formed.

MI[OSIS

Meristems (plants)

Can differentiate into any plant cell type
throughout the life of the pant.

Used to produce clones quickly and
economically, e.g. rare species, crop plants with
pest /disease resisitance

Mitosis occurs during growth, repair, replacement

of cells. Asexual reproduction occurs by mitosis in
both plants and simple animals.

Treatment with stem cells may be able to help conditions such as diabetes and paralysis. Some people object to the use of
stem cells on ethical or religious grounds




/

Enzymes catalyse (increase the rate of) specific reactions in living

organisms

The ‘lock and key

e

An organ system in
which organs work
tfogether to digest and
absorb food.

theory' is a S|mpllfled The activity 9f enzymes is affected by changes Enzym esin

model to explain in temperature and pH ) ]

enzyme action -~ digestion
Enzymes activity has ..
. Enzyme activity has
an optimum .
an optimum pH
-~ — temperature

L A A 4

e S S é 5

Enzymes co’r_olysg g E The human
specific reactionsin ° 4 . .
living organisms due B E digestive
to the Shope of their o 1 W 0 4 o @ T N 1a SYSTem

active site temperafure / °C
/
Digestive Large changes in AQA GCSE
enzymes speed temperature or pH can stop
up the the enzyme from working ORGAN |SAT|ON 43

conversion of (denature) Part 1 o

large insoluble Temperature | pH too high S
molecules (food) too high or too low / ke
into small soluble Enzyme changes shape Principles of

molecules that
can be absorbed
info the
bloodstream

(denatures) and the
substrate no longer fits the
active site.

organisation

oesophagus

liver

! stomach

gall bladder
pancreas

small intestines '(—|orge intestines

anus

Non-communicable diseases

More energy consumed in food and drink than used

obesity

Linked to increased rates of cardiovascular disease and
development of diabetes type 2.

Carbohydrases
(e.g. amylase)

Proteases

Enzymes

Lipases

Bile (not an
enzyme)

Made in salivary

Break down carbohydrates to

glands, simple sugar (e.g. amylase
pancreas, small | breaks down starch to
® intestine glucose).
(] o s%%’:é; Break down protein fo amino
. pancreas acids.
ﬁ Made in Break down lipids (fats) to

pancreas (works
in small intestine)

glycerol and fatty acids.

Made in liver,
stored in gall
bladder.

Emulsifies lipids to increase
surface area to increase the
rate of lipid break down by
lipase. Changes pH to neutral
for lipase to work

The products of digestion are used fo
build new carbohydrates, lipids and
proteins. Some glucose is used for

respiration.

Cells, fissues,
organs and systems

Sugars Benedicts’ test + heat Blue to orange/brick red
(glucose) (above 60 °C) precipitate.
Starch lodine solution test Turns brown o blue/black.
Biuret Biuret reagent Blue to Mauve or purple solution.
e.9. muscle The basic building
Cells = .g.cells blocks of all living
organismes.
N
N ‘\ A group of cells with a
Tissues e.g. muscle similar structure and
tissue .
function.
Aggregations (working
Organs e.g. the heart Toge’rher) of TISSUGS. .
performing a specific
function.
Organs working
Organ e.g. the together to form organ
s stgems circulatory systems, which work
y system together to form an
organism.




muscle layer

muscle layer

Blood vessels

connective
tissue

The heart is an organ that pumps blood around the
body in a double circulatory system

endothelium

lumen

‘endothelium
one cell thick

vena@ava

Artery Vein Capillary
Carry blood Connects
awa)ﬁ);rom the Carry 'f,’ggﬂ to the arteries and
eart veins
Thick”musculllor | Thin wallls, Iobr<r:1ed + | e
walls, sma umen, carr [e]e) H rig rium
lumen, carry under low p¥essure, Onfeocoenlgfwhlck O
blood under high have valves to stop diffusion. Can (]
pressure, carry flow in the wrong blood Lﬁnderry I
oxygenated direction, carry very low
blood {excepft for | deoxygenated blood rerZsure
the pulmonary (except for the P : rightentricle
artery). pulmonary vein).
=2 N[ AQA GCsE
Blood is a tissue ORGANISATION B Lungs and
consisting of as
plasma, in which pdl’i’ 2 gh
blood cells, white exchange

blood cells and
platelets are

/

aorta
(7]
pulmonaryBartery 5 Right Pumps blood to the
5 g lungs where gas
c ventricle
S exchange takes place.
pulmonary® ‘GC:
veins o Left Pumps blood around the
= ventricle | rest of the body.
left® o
. o
atrium 3 Controls the natural
< Pacemaker resting heart rate.
leftd | 5 (in the right Artificial electrical
ventricle | @ qtrium? pacemakers can be
o fitted to correct
= iregularities.
£
g Coronary Carry oxygenated blood
"g arteries to the cardiac muscle.
coronar’ ﬁ
y? _— .
arteries s Heart Prevent blood in the
o heart from flowing in the
= valves . .
5 wrong direction.

S

The heart pumps low oxygen/high carbon dioxide blood to the
lungs

suspended.
I Carries air | Rings of cartilage
g
Transports CO,, Trachea to/from profect the
Plasma | Pale yellow the lungs | airway.
(55%) fluid hormones and
° waste. : : — X
C%'/'},egng" Splits into multiple
Red Large surface Bronchioles the air pathways fo.
blood Carries area, no nucleus, sacs g%%gh all the air
cells oxygen full of (alveoli) :
(457%) haemoglobin. Site ﬁf gas Mc;ximises ;

. S d : exchange | surface area for
White Part of the o%?kforc)jrigs e Alveol n fheg efficient gas
blood . ’ lungs exchange.

immune others surround
cells system and engulf
(<1%) Allows gas | Oxygen diffuses
pathogens. canillari el;(cthange in’r% he kkglood
apillaries | between | and carbon
Platelets | Fragments %#;nrrafglgifger into/out of | dioxide diffuses
(<1%) of cells clots blood out.

alveolus

. 0, Co,
bronchioles
(airBacs@tihelend) V4 alveolar@vall

trachea =

= red?

capillary bloodtells
CO, out

0,in

lung
bronchus

diaphragm gas@xchangedn@n@lveolus




Heart failure can be treated with a transplant or artificial heart

Plant tissues

Reduces water loss from the leaf

Guard cells open and close the
stfomata fo control water loss and
allow for gas exchange (oxygen
and carbon d|0X|de2 which
maximises photosynthesis

Cells near the top surface of the
leaf that are packed with
chloroplasts that contain chlorophyll
maximizes photosynthesis.

Increased surface area for gas
exchange so that carbon dioxide
co|r|\ diffUse info photosynthesising
cells.

Allows transport of water and
mineral ions from the roofts to the
stem and the leaves.

Translocation - fransports dissolved
sugars from the leaves to the rest of
the plant for immediate use or
storage.

Root hair cells have an increased
surface area for the uptake of
water by osmosis, and mineral ions
by active transport.

Rate of Transpiration IR

Risk factors for heart/lung disease and
certain types of cancer include drinking
alcohol,

diet, obesity and smoking

These risk factors can also
affect the brain, liver and
the health of unborn babies

| ——

AQA GCSE ORGANISATION part 3 —
Disease ause Effect Treatment Waxy cuticle (to
¢ " ] / /oyeyr of the /e(o )
o s == = £ £ ' Epidermal
2 %% oco g g, o tissues Guard cells and
0 £L3m 5.0, <%0 = =0 stomafa
g | 8585 | vo9s | e%es ||t O
e [oXOYONF) ToLs
t~ SPtT] oc+ ReSeF o)
000G | oL O% D>z @ Palisade
25 | Sez3 | 0°5% | o6 58 mesoanyl Palisade cells
o 28cg | Loog D5yl (o= o
o4 -3'8 2£ CC) 0)94— ,g'o-_gg g O é g flowRAsHrom
& <208 | gols 4+ 002 £2c50. rootstateaves Spongy Air spaces in the leaf
5 @ OEQ0 EONE 6%6t 0§ waterBnda o | mesophyll between cells
(@) C><) O g“_ _99 Q_B "1 g g\ 8_ § et minerals .‘}« ‘
0EO HhQDC 2 g 2 % Qo onetwayow &\ Hollow tubes
R v < 1) 06922 : strengthened by lignin
= ta o .2 20 03g 98 - xvlem adapted for'theé
s, SO 200G 0554 £ 2 pE— L P y transportation of
c0 TL a c+=0 Z+0Oc withfignin | waterin the
>= $6Q SE5G 95¢ 8o : franspiration stream
53 258 232 TOLE L Cell sap moves from
o Sq =5 3 < 8% o phloem | ©ne Pmoem rc):e/l to the
o O ¢ Ooco2 next throu ores in
m03 BEESE the end wals
\ . New cells (roots and
. Meristem shoot tlps[) are made
Non-communicable tissue here ine uchrl)lg root
. air cells
o diseases
g A potometer is used to
(o] The result of changes in DNA measure the amount of
@) that lead to uncontrolled cell slcosen water lost over time
growth and division soution (rate of transpiration)
cellsthave@ndiplates? H
withtholes U
Benign Contained in one area of Transpira’rion
the body (usually by a
tumour
membrane) — not cancer. twoBwayilow \
Invade tissues and spread permanent
Malignant | to different parts of the vacuole .
tumour | body to form secondary cellwall The rate at which
tumours. c water is lost from Temperature
cytoplasm cell o the leaves of a pe o
membrane = lant. The humidity, air
O prant. 1A movement
Some cancers o= transpiration and light
have genefic risk Carcinogens and ionising radiation increase the risk 9‘, stream is the intensity affect
factors. of cancer by changing/ damaging DNA g column of water the rate of
S
—

moving through
the roots, stem
and leaves

franspiration.

N

Effect of Wind Velocity on Plant Transpiration

|~

Wind Velocity EEEER)

Effect of Humidity on Plant Transpiration

Teanspiration Rate ‘

Humidity Emmy

Effect of Temperature on Plant Transpiration

The shape of
the graph for
light intensity
is the same
for
temperature
(energy)

Rate of Transpiration |:">

Temperature
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