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AAQA GCSE Biology (Combined Science) Unit 2: Organisation

Cels are the basic | A group of cells with Organs work together | Organ systems work
building blocks of all | 3 simiarstructure | combination of tisuss | within an organ together toform whole
liing things and function is called | carying out a secific | system. living organisms.

a tiss, function

Food Tests (Required Practical)

Todine is used totet for thepresence of starch.

blue-black.

e independent variable i the invetigston
is the pH o the buffer soluton.

The dependent variable in the investigaion i th time
taken fr the reaction to complate (how long it takes for all
the starch to b digested by the amylase),

sugar Once haated, the
resgent | solution will change
from bl reen o

yellowred.

Method:
1. Usethe marker pe tolabel atest tube with the first value o pH buffer
solution (pH ) an stand i inthe test tube rack.

starch | iodine | Blue-black colour
ndicates starch s

present. 2. Into each wll ofthe spoting e, place  crop of odine.

3. Using s messuring oylinder, messure 2cm’ of amylsse and pour into the

protein | biuret | The solution will
testtute.

change from blue to

4. Using s syringe, messure L of th buffr soluton and paur inta the
testtute,

pink-purple

lpid | sudan 11| The lpids will
separate and the

5. Leavethis o stand fo ive minutes and then use the thermometer to

i measurethe temperature. Make 3 noteof the temperature,
top layer will turn

bright red.

Add 26m ofsarch soution ntothe tst tube, using a diferent measuring

eylinder to messure, and begin a timer (lzave the timer 2 run coneinuoisly).
After 10 seconds, use a pipett to extract some ofthe amylasestarch slution,
and place one drop into the ist el ofthespoting tile. Squirt th remaining
solution back into the test tube.

Continue toplace e drop nto the next well o the spoting tile, every 10
seconds, untilthe fodineremains orange.

Record the time taken for the starch o be comlately digeted by the amylase
by counting the welsthat were tested positv for starch (indicated by the
bluefblack colour changeof the iodine). Each well represets 10 seconds of
time.

Repest steps 103 for pH values 7 and 10.

1F st s praset,th el will hange “The purpase of th digestive system i to bresk down (arge molecules into sraler,
soluble molsculs, which are then sbsorbed into the bloodstream. The rate of these
rescions s incresse by enzymes.

tongue

. salivary glands

oesophagus

liver

stomach
gall bladder

pancreas

small intestine large intestine




image2.png
ambitious minds




image3.png
I | emnal
vgv Technology

College




image4.png
AAQA GCSE Biology (Combined Science) Unit 2: Organisation

Enzymes
i enoyme s s bictogical @O LA
catalyt; enaymes spes up ‘ . '
chamical reacions without

being change or used up.

This happens becausethe enzyme owersthe activtion
energy required forth reaction tooccur, Enzymesare made
up ofchain of amino acids olded nto a lobular shape

Enzymes have an sctive site which the substrate (reactants)
it into, Enzymes are very specific and will arly catalyse ane
specific reaction. I the resctants are not the complimentary
shape, the enzyme will not work for that reaction.

Enzymes also work optimaly at specific conditions of pH and
temperature. n extremes of pH or temperature the enzyme
il denature. This mesns that the bonds holding together
the 3D shape of theactive site will break and the active
shape will deform. The substrate will not be abe o ft into
the sctive site anymore and the enzyme cannot function,

—

amylsse starch sugars (glucose)
protesse protein amina scide
lipsse lpid slycerol and fatty acids

‘The Heart and Blood Vessels

“The hear i 3 arge muscular organ which pumps blood carrying oxygen
or waste products around the body. The Lungs are the siteof as exchange
where axygen from the ai is exchanged fo waste carbon dioxide in the

blood. Osygen is use in the respiration reaction o release energy for the
cels and carbon diowide is made 25 2 waste product during the reaction.

lucose + oxygen — carbon dioide + water + [energy]

0@0

“The three types of bloo vesels, shown sbove, are ssch adspted to carry
out helr specificfuncton.

Capllaies are narrow vessel which form networks to closely supply cells
andt organs between the veins and ateres. The wals of the capilies re-
anly ane cel thick,which provids & short diffusion pathway to incresse
the rae st which substances are transferrec

“The table below compares thestructure and function of arteies and vlns:

[ P

towards the heart

dirction of blood flow | suy from the heart

The products o digetion are used to build new
Carbonydrates and proteins and some of the glucose is used
for respiraion.

Bl is produced in th liver and stored in the gall laddr.
1t is an alkaline substance which neutralises the
hydrochloric acid in the stomach. 1t alzo works to emulsify
fats into smal droplts. The fat droplts have a higher
surface area and o the ate of thir digestion by lpase s
increased.

avygenated or aygenated (ocept | decsygenated
deooggenated blood? | the pulmanary. (except the

artery) pulmonary veir)
pressure high low (negative)
wall structure thic, elasic thin, ess

muscular, connctive | museular, less

tssue for strength | connective tisue

lumen (channel inside
the vessel)

narrow wide (with valves)

‘The Heart as a Double Pump

The heart works 25 2 double pump fo two circulatory

systems; the pulmansry circulston and the systemic
circulation.

The pulmanary circulation serves the
lungs and bring decwygensted blood to
exchange waste carbon dioside gas for
asygen t the alveol.

The systemic circlation serves the res of the body
and.transports oxygen and nutrints from digeston.
to the calls of the body, whilst carrying carbon
dioeide and other waste away from the cells

The systemic circlation flows through the whole

body. This means the blaod is flowing at & much higher pressar than in the
pulmanary ciruit,

‘The Heart as Pacemaker
The rate of the hean besting & very careul,
and automatically, controlled within  the heart

itelt.
Located in the muscular walls of
the heart we small groups of
colls which act as. pacemakers
They produce electrical impulses
which stimulate the surrounding
muscle to contract, squeezing the
hambers of the heart and pumping
the blod.

The sinoratrial node (SAN) is located near the
right strium and i stimlstes the atra to contract

The atrio-ventricular node (AVN) i located in between the ventricles and
stimalates them to contract.
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Artfcal pacemakers can be surgcally implanted into a person if their | Drugs - legal drugs (o5 ecstasy and cannabis) can lead to increased heart rate

et nodes are not functioning corrctly. and bloo pressur, incressng the risk of heart disesse.

Alcohol - regularly excesding unit guidelines for alcohol can lesd to incressad

blood pressure and risk of heart disease

y The right atrium receives deosygensted blood vi the vena
Coronary heart disease is 3 condition reslting from blocksges in the va 1t s then pumped down through the salves
coronary arteriss. These s the main areries which supgly bl o the into the right ventricle. From here, ¢ is forcad up
et el and they can become blocked by build-up o ftty deposits: through the pulmonary artery towards the lungs
where it exchanges carbon  dioside for oygen.
The xygenated bivod then enters the left atrium va the
pulmonary vein snd down into the left ventricle The

In the UK and around the world, coronary heart disase s 2 major cause

of many deaths.
muscular vl ofthe ekt vntricl i much thicker o  can
pump the blood more orcefully out o the hert and around
the entire bocy, via the sorta.

Blood is composed of red blood cells
(erythracytes), white blood cels and plaeles, al
suspended within 2 plasma (a tisue).
The plasma transports the diffrent blood cells
around the bady 2= wel s carbon dioxide,
usrients, ures and hormones. 1t also istributes
the heat throughout the body.

The i symptarss can include chest pin, heart attack o heartfilure,

Vet not all people suffr the same symptoms, f any at al
Lifestyle factors can increase the risk of & person developing coronary
heart disease.

The blocd only flws in one diection. This is because there
are valves in the hesrt which close under pressurs and
prevent the backward flow of blood.

Dist -3 high-fat diet (containing Lot ofssturted fat) can lea o higher
cholestrol lvels and this chalestrol forms the fatty deposis which
damage snd block the arteres.

Red blood calls transport oxygen attached to the
Smoking - chemicals in cigarette smoke, including nictine and carbon i
nsem group in their structure It has 3 biconcave shape to increase surface area

monoxid, incresse th risk of heae disese, Carbon monoxide reduces
the amount of oxygen which can be transportd by the red blood cels | 4 does ot conain a nucleus 50 it can bind with mre oygen molecules
and icotine causes an increased heart rate. The lack of oygen to the | White blood cells form part of the immune system and  ingest pathogens

and produce  antbodis. Platelets are important blood cloting factors.

eart and increase pressure can lea o heart attacks.

Stress - prolonged exposure to stress o stressfulstuations (such 33 high at the lungs

pressurejobs) can Lea to high blood pressure and an ncreased risk of haemoglobin + oxygen +— oxyhaemoglobin

at the cells

heart disease.
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Rate Calculations for Blood Flow

The number of beats the heart performs each minute i called the
pulse (or heartrate)

It s easily measured by counting the number of bats in a given time,
5. 155, and finding th total beats per minute,

Typicaly,  Lower resing pulse rate indicats a grter level of
physical fitness. During exercise, and for som time sfter,the pulse
e increases whil the heart i working to provide more axygen to
the muscles

Cardisc output is  messure of the volume of bood pumped by the
et each minute, Stroke volume i & measure of the volume of
blood pumped from the hesrt esch contraction (heart beat).

Cardiac output cmmin) = heat rate (spm) = strok volume (cm/beat)

Cancer s the result of uncontrolled cell growth and diision.
The uncontrolld growth of cls is called a tumour.

- Usully grows slowy. - cancerous

- Usully grows within -+ Usaally grows rapdly.
 membrane and can - Canspread around.
be casily removed. the body,via the

bloodstream

- Do not normally grow back.
Ve - Celscan bresk away snd.

cause secondary tumours
0 grow inother aress of
the body (metastasi),

+ Dos ot spread around the body.

- Can cause damage to organs
i be lfe-threstening.

Leaves are plant organs and. their main function is to absor sunlight
energy for use in photasynthesls. Within the cels are small organelies called
ehloroplasts which contain = green pignent called chlorophyll. This & the
partofthe plant which absorbs the sunlight and whare photosynthesis occurs.
sunlight
carbon dioxide + water —- oxygen + glucose

Leaves are adapte to carry out ther function. Leaves are typically flat and

thin with 3 large surface area, This means they have 3 maximum ares o
absorb the sunlight and carbon cioide. The thin shape reduces the distance
fo diffusion of water snd gses.

Leaves contain vessels caled sylem and phloem. The xylem transport water
and disslve minerals towrd the eaves. The phlgem transport glucose and
other products from photosynthess around the plant.

The Lage ir spaces between the cells of the spongy mesophyll layer sllow

for the diffsion f gases. Carbon dioxide enters the lsaves and oxygen exits
the esves

wary cutice | palisade layer

upper epdermis |

‘spongy mesophyll

H

guard cells stomata

The guard cels are specially adapted cels ocated on the undersideof the eaf.
They are positoned in palrs, surrounding the stomata (a small opening i the
epidermis layer). The guard cell change shape to open and close the stomts,
controlling the rate of gas exchange in the leaf.

[T —
the oot hai cels ofthe roots. Dissoved | SO
[ ————

e plants growth and devlapmert

which re brued by activerapert

The root hair cell are adapted to their
function with the following fetures

- Fingarlike prjection in the membrane increases the suriace
area svailable fo wter and mineral tobe sbsorbed scrose.

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

- The cell has many mitochondria, which elase energy requied.
for the active transport of some substances.

Xylem and Phioem

Xylem vesel transpert water through
the plant,
They are made up of dead, ignified
cells, which are oined end to end
with no wall between them, forming.
2 long central tube cown the middle,
The movement of the water, and | |

[ —

dissolved minerals, along the xylem is
3 transpiraton stream.

Xylem vesels also provide support and strength (o the plant
structure. They are found in the middle of rocts 5 they
aren' crushed within the soil. They are found in the middle
of the stem to provide strength and prevent bending, In the
leves, they e found in vascular bundles slongsde the
phloem and can be seen as the velns which network across
the leaf.
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Phloem vessels transport food such as
diolved  sugars and plucose from
photosynthesis. The food s transported
around the plant o where growth i occurring
(rmot and shoot tgs), as wel 3 t the organs.
which store the food. The transport occurs
in all directions throughout the plant.
The cells making up the phivem tube are
living, with small holes inthe walls where the
el ae joined.

Transpiration and Translocation

Transpiration s the loss of water, by evaporation and diffusion,
from the eavesoftheplant. Wate s a cohesive molecule and s it evaporates,
there i less water in the leaf, o water fom further back moves up t0 take
it place. This, i turn, draws more water with it This is the transpiration.
stream.

Transpiration occurs naturally as there is & tendency for water to diffuse
from the leavs (where the concentration is relatively high) o theair around.
the plants (where the concantration i elaively low),via the stomata.

Environmental factors can change the rate at which transpration occurs
- Incresselightintensity will ncesse th ateoftranspiration because ight
stimulatesthestomata o open Thelaf will also be warmed by thesunlight.

- Incresse temperature will cause the water o evsporate more quickly and.
<0 incresse the rate of transpiraton.

- Incressed humidity (moistore in the air) will reduce the rate of
transpiration. Wheress f the air becomes drier, the rate incresses
A greatr concentration gradient will incease the rat o diffusion.

- 1F the wind speed increases, then the rae of ranspirtion also incresses.
This is because a5 the water surrounding the esves is moved sway more
quickly,the concentration gradien s incressec.

- 1 the water content in thesol i decrease, then therateof absorption in
the roots decreases. This causes the stomata to becors faceid and close,
reucing transpiration. IFthe oss of turgor affects the whale plans, then it
willwit
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