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The entry requirements for A level Biology is Grade 6 in Biology or Combined Science GCSE. First, check how good you are at the GCSE work. Here are links to the 2018 Biology exam papers and markschemes. 
Paper 1 Higher https: //www.ocr.org.uk/Images/234579-unit-j247-03-biology-higher-tier-paper-3-sample-assessment-material.pdf
 Paper 2 Higher https://www.ocr.org.uk/Images/234580-unit-j247-04-biology-higher-tier-paper-4-sample-assessment-material.pdf



Contents for transition work in A Level Biology 
The material contained within the rest of the Biology pack is extended GCSE level to help prepare for the A Level Biology course. It is recommended that you aim to complete as much as possible to help you in Yr 12. 
- Get Inspired- Read some books and watch some films! 
- Recap and Extend- Complete the activities and the questions. Use the suggested websites and the basic recap material to help you on the following topics:
1. Cells and cell division 
2. Biological molecules 
3. Exchange and Transport 
4. Energy 
5. DNA and the genetic code 
6. Scientific Skills 
7. Maths skills and answers 
8. Challenge- Taking it further

















Get Inspired! Find out about Biology
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Microscopes; The Light microscope alows youto
viewaniml el can magify up to 1500 times.
Some organele such as mitochandria,chioropass,
vacuols, cellwalls,cll membranes and nucei are
isle. Stining makesthese organelies visbl.

Label and annotate the diagram

The electron microscope; nvented in 19505 alows 2
much hgher magification (500 000x) an better
resoluion, allowing greater detal o be seen.
Electron microscopes alowed detailed utastructure
ofthe cell tobe seen,such as ribosomes and the
inside of mitochondria and chioroplass.
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ol nd colnision

“The cellis 3 unifyingconcept in bilogy,you el come across it many times during your twa yearsof A leve study.
Prokaryoti and eukaryotic cllscan b disinguished on th Bass of thele stsucture and ultrastructure. I complex
multiceluar organisms’ cels are organised ntotsues,tsses nto organs and organs ntosystems.Durig th calycle
eneticnformation s copied and passed to daughtercels. Daugher cals formed during mitosis have denticalcopies of
genes whie cols ormed during meloss are ot genetical dentical

jologylcele ancorgsneles

And take a okt thesevideos:

e cor Tuounoe
bitpst s voutube comfuatch vl OkcenzoeOM.
e comustcnveaCLmgS 70

sk Produce  powerpint/revision cards/ diagram side on the main structuresof lantcel,animal cls and.
Prokarvate cels.
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Quick Questions;

Name 3 thing isile with  ight microscope i both animal and
plant ells

Name 4 organelies that both plantand an animal cell have.

What i the clcaton used o calciate the magnifcation of an
object?

What i the functionofthe mitochondris?
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Cell structure;

gt controls the cell function, containing the DNA
which isthe coded information fo the production of
proteins.

‘During cell division the chromosomes become shorter
and thicker and can be seen with a light microscope. The
chromosomes willthen make a copy of themselves, one:
copy for each cell produced during cytokinesis.

Nucl have a double membrane called the nuclear
envelope.

Mitochondria: can be seen with  ight microscope,
however, reater intermal detai can be seen using an
electron microscope.
The mitochondrias

function’s to carry

out aerobic respiraton.
The energy released is used to form molecules of ATP.
ATP i used in thecell to provide energy for muscular
contractions, active transport as wellas anabolic and
catabolic reactions.

Cellwall: the plant cellwall s made up of celluiose:
Molecules lid sde by side to form microfibris.

‘These provides rigidity and support for the cll.
Chalienge-

Canyou find out about the other structure and
their function of the other organelles labelied on
the diagram?

Questions;
"Name 2 molecules that make up the cell membrane.

Describe the membranes of the mitochondria.

Whatis the name of the molecule that provide energy to

thecell?

What term is used to describe water concentration?

Cell structure;

Cel surface membrane: Found around every cell, it
allows the movement of substances into and out of

the cell It s a partially permeable membrane and
will prevent certain substances from entering.

Itis made up of a double layer called the
PHOSPHOLIPID BILAYER, These are molecules
closely packed together in a mosaic pattern. Within
the bilayer are large proteins which are also.
responsible for transport and for cellrecognition.

‘Transport into and out of cells:

‘There are 4 modes of transport you need to be.
aware of;

Diffusion; can be gas o liquid partices. They move
fr0m an area of high concentration to an area of low
concentration down a concenration gradient.

Small molecules such as oxygen, water and carbon
dioxide can pass through the phospholipid bilayer.
Osmosis: occurs only with water. The water
particles move from an area of high water
concentration to an area of low water
concentration, down a concentration gradient,
across 2 partialy permeable membrane. NO
ENERGY IS REQUIRED, You will b reqired to refer
1o water potential in AS levelnot water
concentration.

Faciltated diffusion; Some particles are too large to
fitthrough the phospholipid bilayer and therefore.
require a carrier protein to assist. The protein
carriers are within the bilayer and they change
shape when they come into contact with a specific
molecule (1. Glucose). NO ENERGY IS REQUIRED.

Active tronsport; This moves substances for an area
of low concentration to an area of high
concentration against a concentration gradient.
ENERGY IS NEEDED for this to occur. Specific carrier
proteins are also required these can be called

‘pumps’.
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Genetics and cell division;

The ONA molecue contans thousands o genes long s
ength. The ONA molecuie s wound upinto 3 chromsome.
Ech body cellin 3 humn contains 23 pais of hromosomes.
(diploid umber), one from mother and o from father.
Thesepair up forming 3 homologous pair, boththe same size
and containing the same genes (these genes can be different
allees). A chromosome s often seen as an X shaped
molecule The X shape s actually one chromosome stached
t03nexactcopy o st
(2 CHROMATIDS). ey are
joined together by an
attachment clld 3 centromere.
I preparation for el divison
the chromasome will make 3
copyofteft. A damaged tissue
and cols are reptaced by a
process o el dvision called
MITOSIS.Mitoss s 350 een i
asexual reproduction,the
ffring re eneticly et oo prr.
Mitogis cetldvision;

|

xx'

Interphase; DNA molecues e
indisinct i th nucieus. They
repiiatetheir DA, attaching at
the centromeres.

‘Prophase The DNA becomes
Supercoied and compactand
can now be seen under  ght
microscope. It s the Xshape.

‘Metaphase;the nucear
membrane breaks doun, the
chromosomes lne up iong
the equator o the cell nd

spindieibres, produced by
the centriles, attach to the
chromosames

ey

‘anaphase: Thespindiefbres
pullthe centromere spart and
the chromatids separate and
are draggedt o the poles of

‘Meioss; Thi el divsion s responsibefo the production of
sex colls and ntroduces genetic variation. I resuts nthe
formation of gametes contining haf the original genetc
nformation (Haplold number). This ensures, rat during
fertilsation the embryo obtains two complet ses of
geneticinformation

I meioss th celundergoes 2 elluar divisions.

U prophaser; he
Sandid Chvomesomes condense and
) the nuciar envelop breaks

down. Homdlogous

2\ metaphase chvomesomes airup and can
“The homologous crossover ONA

pairs arange. (Recombinatio).

themseives

randomiy slong the 3 angphose  Sindle foes |

ttach to the centromere:
‘and pull he chromosomes to
opposits poles.
ATelophase I Two nuciesr
‘envelopes surround the
diided geneticnformation.
Exch contans hlfthe
number o chromosomes.

-y

Slprophose 2:New
nucteus reaks down
and chromosomes

Ieiosis 1

coil and condense.

2)Anaphase 2; e spindle fbes start to rag the.
Chromatis o opposie sides o te cell.

) Tetophase 2 The nuclfs star o reform and the.
ytoplasmspitsto form & haplid cel that are genetically.
diferent o th parent cols.

Questions;

Whichcell diision forms haploid cels?
What happens dring prophase?.

What do centroles do?
Whichorgans produce naplod cells?

What happens i Telophase?.
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Biolosical Molecules

Bilogicl molecule ae often polymers and are based on 3 small umber ofchemicl elements. nving organims.
carbonydrates, protein,pids,inorganic 1on and water all ave impartant oles and functions rlated to ther propertis.
DA determines the structure ofproteins, ncuding enzymes.Enzymes ctalyse the reactions thatdetermine structures
‘and functions rom celllar to whoe-organismevel.Enzymes are poteins with a mecharism ofaction and other
propertis determined by thei tertiarystucture. ATP provides theimmedate source of energy for biologcl processes.

Read the information on these websites(you could make more Cornell notes i you wish:

o moleculesan
bt co uifeducs o391 reviion
And take a ookt these videos:
e comustch=HEWKENID
ted cor ctvtion-enersy ickstarting-chemica reacions vance-ite:
Tas

Krable isease occurs when a person doesrt have 2 cetain enzyme in thei body. The diseaseeffects the nervous.
System. Write 3 etter to 3 GP o 3 suferer to explsin what an enzyme s,

Your postershould:
Describethestructure of n enzyme

Explin what enzymes do nside the body

2nd Transport

Organisms e o exchange substances selectivelywit thelr environment and tis akes lace at exchange surface.
Factors such asszeor metabli rateaffect the requirements of organisms and this ivesrise to adapationssuch as
specialised exchange surfaces and masstranspert systems. Substances are exchanged by passve o active transport across
‘exchange sufaces. Thestructure of the plasma membrane enables contrlofthe passage of substancesino and outof
celis

Read the information on these websites(you could make more Cornell notes i you wish:

<coolco. o
<coolco. fologyoutriton and-digestion]reviset/numan-dig
And take a ookt these videos:
ted cor tsinto-cel membranes-via-dsh detergent-ethan-peristein
ted cor nst-do-thelungs do-emma-

Tas

Create a poste o displayto go n your assroom in Septemiber. Your poster should ether: compare exchange surfaces
in mammais and ish or ompare exchange surfaces i thelungs and the intetines. You could use 3 Venn diagram to do
this.Your poter shoud

Describe iffusion,osmosis and actve transport
Explin why oxgen and glucose need t b absorbed and waste producs removed

Compare and contrastyour chosen focus.
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Biological Molecules

Proteins;

Proteins e made ofong chains of amino cids, up o several
undred long, There are only 20 diferent aming acidsand the
combinaton o these 20 produce a wide range of complex
proteins. Proteinstuctures are held together with strong
bonds called PEPTIDE bonds. The arder of the amino acids
determines th sructure nd how it works.

Al amino scds havethe same structure withone vaition on

the Rgroup. W o
e

o en o, 41— 0 —_on

P Ela

Proteins structure;

“The arder of the amino acids forms the PRIVIARY STRUCTURE.
“The proteinchaincanthen col o foldinto pleats which re:
eld together by weak hydrogen bonds o for the SECONDARY
STRUCTURE.

Enzymes have a futher oding held together with tronger

Gisiphide bonds. This is the TERTIARY STRUCTUR I the

Enzymes; Help o speed up blochemical reactions.

Metabolismis the sum of al the biachemical reactions.
that occur per second and a single chain o these.
reactions s caed a metablic pathway.

‘Enzymes are biological catalysts and increase the rate
of reactions.

e

need an input energy tostart. ;|-
a——

ACTATION ENERGY.Entymes educe he sthaton
enery.

Enzymes are proteins; enzymes are globular proteins.
with a specific order of amino acids that determines
what the enzyme does.

Enzymes can be catabolic break substrates down) or
‘anabolic (buid substrates up). Enzymes have a specific
Site nto which the substrates can attach tself, this
attachment site iscalled the active site. The actve site
s complementary to the shape of the substrate. Once.
they attach together, they form the enzyme substrate
‘complex. The substrate then breaks bonds of makes.
‘bonds (depending on the type of enzyme) and the
product leaves the active site. The activesite s now
able to accept another substrate.

‘Denaturing enzymes; €nzymes have aspecific tertiary
shape held in place by weak hydrogen bonds and
stronger disulphide bonds. These bonds can be broken
by an increase in temperatre (kinetic energy) or a
change in pH (H' in acid or OF in alkalldisrupt the
bonds).

Useful enzymes; Digestive enzymes are catabolc,
breaking down food into smaller molecules. Enzymes.
are also needed in DNA replication, buiding up
‘molecules (DNA polymerase).

Questons;
What types o bond hold together the secondary structure?

“Thetertiarystructure?

How many amino acids are there and what elemens are found n them?

Explin why denatured enzymes wil not function.

What s acvation enerey?
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Carbohydrates;

Three elements make up the carbonydrate mlecule - carbon,
hydrogen and oxygen.

Thereare several types of carbohyrates;

‘Sugars Small, sweet, water soluble molecus. Can be
‘manosaccharides or disscchardes. Moncssccharides are
single unis from which isacchridesare buit. Glucose and
Fructose are monosaccharides and join together 1o form the
disaccharide sucrose. The cining together of
monossceharides occurs o relesse a molecule of water this
caled 3 condensaton reacion.

Giucose occurs i 2 forms lpha (o) glucose and beta (B)
slucose

P L. T
p of monomers) Two diferen polysaccharidesof iucose
are used to make stach- amplose and amylopectin.Starch s
nsoluble 501t 53 good storage moecule inpants.

Celllose:  polymer of gucose. Bonding s different in
Celliose, molecules ae bonded n  ong straight ne with
ydrogen bonds between thestrands. I forms microfibrls o
provide strengthto plan cll walt.

Celuiose

Amyiopectin Amylose

N~

[
ct

L 2.2 2.3
D06
5686

o

Lipids;

Three lements make up the lpid molecue ~ carbon,
ydrogen and arygen. Lpid ae ats and o, predominantly
made up f 2 group of pics calld rghceride. These contain
2 molecue of GLYCEROL with 3 aty acids.

Thefatty acidisalong chain T
of carbon atoms with an acd ¢ % y
(-COOH) group. Hydrogen =
atoms are attached to the S S —
carbons by single bond. A | ol
single bond forms a saturated e
bond then the lipid i unsaturated, many double bonds
forms a polyunsaturated lpi.

Cell membranes are formed from

phospholipid. They do not have 3

fatty acid chains but 2 fatty acid

chains and a phosphate group.

Questions;

Describe the diference between a righyceride and a
phospholpic.

Describe the difference between Starch and celluiose.

‘What bonds hold Cellulose microfibis together?

Exchange surfaces;

Al good exchange surfaces require adaptations to make.
the exchange effcient. The smalier the object the
quicker exchange i able to occur due to it having a large
surface area to volume ration, however lager, more
‘complex organisms have a much smalle surface area to
volume ratio.

The lager the.
object the lower
the surface area
to volume rato.

[ e e —
T
pom - -

o overcome ths, multicellular organisms have highly

adapted exchange organs. Adaptations include;

- Folded to ncrease the surface area to volume.
rato for a faster exchange.

- Agood blood supply to maintain the
concentration gradient.

- One celthck (thin) to reduce diffusion distance.

Materalsthat need to be exchanged between the cell
‘and he environment include; heat, oxygen, water,
carbon dioxide, nutrents and other waste products such
s urea. The adaptations alow MORE substances o be
exchanged at a faster rate
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Gas exchange in animals;

Lungs; Mult celllar organisms have evolved a complex
blood supply system and a arge gas exchange system
(lungs). The lungs contain millons of tiny air sacs called
ALVEOLI which are then folded to further ncrease the

“The alveoli are further adapted by
having a singl flattened layer of
epithelial squamous cells which
reduces the diffusion distance
Increasing the speed of iffusion.
Aol have a dense network of
‘capillaries to move the blood away
quickly, maintaiing a steep
diffusion gradient. The walls of the:
alveoli are fully permeable to
dissolved oxygen and carbon dioxide.

‘reathing/ventiation; The process of maintaining a high
concentration of oxygen insde the lungs and getting rid
of the waste product carbon dioxide. Ventiation
Increases he rate of diffusion.

Lungs are suspended in the airtight Thorax and any.
change in volume wil affect the pressure inthe thorax.

BREATHING OUT

Degrgn s i Daghgn s et

s st r

leafis an organ that s adapted to allow the movement
of water from the leaf and the diffusion of carbon
dioxide into the lea. The upper mesophyll layer contains.
palisade cell which ae packed with chloroplasts to
absorb as much energy from the sun as possible for
photosynthesis. The lower part of the mesophyl ayer is
the spongy mesophyll which contains airspaces to
facltated the diffusion of gases into the clls and out of
the cells

The upper epidermis is covered by a wasy cuticle to
prevent water loss. The lower epidermis has a
specialised pai of celscalled the GUARD CELLS. The
‘guard cells have an uneven thickening inthe cell wall
which causes the cell o bend and open up a hole inthe
lower epidermis called the STOMA. The stoma allows the.
water vapour to move outof the lea into the
environment transpiration) and carbon dioxide to move.
nto thelea.

Transpirotion; The movement of water from the root
and out of th leaf s called the transpiration stream.
Water passes nto the root by osmosis and then moves
through the root by 3 different processes;

- The symplast pathway; water moves from root cell
o root cell through the cytoplasm,

- The apoplast pathway; water moves through the cell
wall, not passing over the cell membrane, carrying
minerals with t through a process called MASS
FLow.

- The vacuolar pathway; water moves from root cell to
root cell Vi the cytoplasm and the vacuole.

Water moves outofthe leaf by diffusion ito the
environment. The water moves from root to leaf through
a specialised tube called the xylem. Water is puled up.
the xylem due to an attracton force between the water
particles causing a tension i the xylem (Cohesion
tension) and the atraction between the water particles
and the sdes of the xylem vessel (adhesion).

The second vessel i the plant s the phioem and this ks

responsible for translocation, the mass flow of
substances from the leaf to the restof the plant.
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Other exchange surfaces;
Digestion; The human digestive system has 3 main
functions;

- Mechanical breakdown of food
- Chemical breakdown of food
- Absorption of digested food particles into.

“The digestive system contains 3 types of enzyme;

- Carbohydrase enzymes for breaking down
complex carbohydrates into simple sugars.
‘These are found in the mouth (amylase
enzyme), the pancreas and the small
intestine.

- Protease enzymes break down proteins into
amino acids. These are found in the stomach
(protease enzyme requires a pH 2 whichis
provided by the hydrochioric acid), the:
pancreas and the smallintestine.

- Lipase enzymes breaks down lipids into fatty
acids and glycerol. These are found in the
pancreas and the smallintestine.

Bileis made inthe liver and stored in the gall
bladder.

1. Makes the digested food, leaving the
stomach, slightly alkal for enzymes to work

2. It emulsifies the lipids, breaking them up.
into small droplets to increase the surface.
area for lipase to digest.

Other exchange surfaces:

Al of the digestect food s now sl enough o pass though the
wll fthe smallntestin into th blood stream,

As a0 exchange surface i dispaysthe same chracterisic
adaptatons s the lung;Lage surface aea tovolume rato, 00
blood supply and one calhick.

Microi; the wlts ofthesmalntestin are highy folded into
il to increase the SAVo. rato. However, tis can be ncresse
further by each il cel having urther foldscalled
microvil.

Questions;
What are the 3 ways water moved through the root?

What are the 3 digetie enzymes, what do they break down and
where are they found?

Eryme [ Bresks down | 1o

chemica)

Where

(chemicals) | found.

How s the smal nestine adapted t0 increase the rate of
iffusion of digested food products?

Questions;

What ae th feturesthat makes 2 surfce beter adapted for exchinge?
Whatis ranspiraton?.

whatis

Sransocaton?
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The circulatory system and blood vessels;

Large multcelular organisms have small surface area o
volume rato and have evlved a complex crcultory system
totransport chemicas round th bocy, his s caled the
CIRCULATORY SYSTEM.

Some organsms such 3 fst worms can ifuse oxygen and
lucose across thei surface. Less acte organims such 3
Insects may have a much mre smplfied circuatory system.

open clreation ofalocust cased crculaton of b

Py M9

{reear nceetre b o o e st
systemtis s clld 3 single crculatorysystem. Mammls
Pave evolved 3 double circuatory system with 3 pumnary.
anda systemic circuit

‘T heart pumps the deoxygenated
blood o theluns (pulmonary
system) topick up oxygen and
removes carbon diosice. The.
oxygenated blood i then retuned to
the heart tobe pumped aut 0 e
organs systemic ystem).

“The blood travels trough 3 main type
4)The Arteies; carry blood awayfror
hicklaye o easictissue and smoot
wlls sretch when th heartcontracts and the elstic tissue
recoils to maintain the pressur.

2) Capitris; These consist of s singe laer o endathelsl
el The areriessubcivid arterioes which further dide.
{nto thousands of caplaries. The capilaies come into close
contact with body cels providing  huge sufsce area to
olume ratio and 3 short iffusion distance fr the exchange of
xygen, glucose, carbon doxide, urea and ather substances.
3)Velng;The capilaies sart t come back together forming
‘venules and then veins.Vein cary blood back towards the.
heart Blood s at s lower pessure and therefore do ot need
such a tick layer of elastc tssue orsmooth muscle. The veins
contain vaivs toprevent the biood lwing backwards.

e iy

The heart; e

e

The et s two.

separate pumps. .

T right siceof the [ i e
et pumps biood e
tothelungs and the "

ks s bood wice
tothe bogy. v
Valves withinthe o e
heart keep the blood 122
‘open and closen response o the changes ofpresure nside.
the chambers.

The hsrt s made up of  chambers; th righ ati,th right
Ventrik,th ef tra an the et ventrice. The et sice of
the heart h a thicker muscular wll o create enough
pressure toforc the bood around the whole bdy.

The heartscontractions are niated by a ster ofspecalised
cels calle the SINO-ATRIAL NODE or the PACEMAKER. These:
cels send out lecrical mpulses 3t regulr nterals.

The coronary ateries supply the musceinthe heart wth
oy

The Cardiac cycle; Tis i the sequence of event that
occurina single hearoest.

Kbk

=2

=

Questions;
What s the name of the system that sends blood to body organs?

Which blood vessls contain vahves?
Whichbiood vessl s the thickst smooth muscle and what =
it function?

Which Valvesclose when the ventrices contract?

Which sic of the heart i the thickest and why?
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‘Energyfor Bilogics processes

i celllr respiration,gycolysstakesplace nthe cytoplasm
and the remainingsteps i the mitochondria.ATP synthesis
s associted withthe electron transfer chain i the
membranes of mitachanria and chloroplsts in
photosynthesisenergy s transferred to ATP i th ght.
dependent stage and the ATP s utised during synthesisn
the lightindependent stage.

Read th nformation o these websits:

s co et codpreviion
hito s = coolco v v iolosylresgicsion

And take 3 ook a these videos:

e com/ustchv=00bG cic
itos /s youtube comfuatch P2 Vutcsc
Task:

Produce 3n A3 amnotated nformation postr that
llustratesthe proces of celllar respiration and
summarisesthe ke points.

Your postershould incude:
Bothtext and images.
Bevisualy stmulating
Keywords and definitons
Clearly abeled dagrams

Short explanationsofkey ideasor processes.

Respiration;

‘eroblc respletion; This occurs inthe mitochondiiaof clls. It
requires 2 number o smal stags t break down ghcose
(GH100 toreease 3 arge amount of enersy:; adensine
tighosphate (ATP). The fiststage s 2 stage caled
‘GLYCOLYSIS,this occurs nthe cytopiasm and converts glucose
nto two 3 carbon moleculescalled PYRUVATE Pyrvate s
formed in both serotic and anserobi respiatin, however in
aerobic respiration the pyruate passesino the matixof the
Mitochondria.Pyruvate then goes into th ik reacton to
form acetyl Cof whichthen passes into o the Kreb cycle wih
the oxidse productspassing nto oxidative phosphoryaton to
form ATP and waste products carbon doxide and water.

fa)
o == ==
[ = T
o) [asn)
= [ [rems

converted into pyruvate, through the process of GLYCOLYSIS,
nthecytoplasm and s unable o pas nto the mitochondra.
The process of gycolysi eleases small amouns of energy and
v  short period of tme t can keep the musces working.

Anasrobic respiration nplants andyeast forms carbon dioside
andakcahal Anaerobic resprtion nanimals forms lctc acid.
The buid-up o lactic cid i musces must be broken down 25
the formation ofthe ci altrs the pH and afecs enaymes in
the cols,slowing down reactons. A the lctateons buld up.
i the muscles this causespaincalled fatigue. The oxygen
required to convert the lactate fons back o pyrvate s called
the oxygen debi.

1. Whatis the name of the stage of respiration that is common to aerobic and anaerobic respiration?

2. What are the products of the firs stage of respiration?

4. Name the molecule that i produced and will supply energy to other parts of the body.

5. Define the term anaerobic respiration-

6. Write 2 word equation for;
2) anaerobic respiration in plants and yeast-

b) anaerobic respiration in mammals.

7. Whats the oxygen debt?

8. Why can  person not anserobicaly respire for 3 ong time?
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ONA 2nd the Genetic Code:

10 ing oganisms nuceic acids (DNA and RNA have important ol and unctions relsted tother propertis. The
Sequenc of bases in the DNA molecue determines the structureof protens, including ensymes.

The double el and s four bass tore the nformation that s passed from generation to generaton. The sequence of the
base palrs adenine,thymine, cytosine and guanine tllibosomes in the coplasm how to construct amino acids nto
polypestides an produce every characteristic we see. ONA can mutate Ieaing to diseases incuding cancer and sometimes
‘anomalies inthe geneticcode ar passe from parents toBabie n diseas such ascystic fbosi,orca be developed in
umborn foetuses such 35 Downs Syndrome.

R the information on these webstes:

< o0l co /s leve bilogy/dna-snd geneticcode
wisconline cor nera fanstomy.an
And take a ookt these videos:
ted cor e twisingtrle-of dnsiudith hauck
ted cor nes-come from-cartsimmer

Tas:

Produce a wal display to put up n your assroom inSeptember. You might make a poster o do ths using PowerPoint
o similr Your dispay should use images, keywords and simple explanations to:

Define gene, chromosome, DNA and base pair
Describethe stucture and function of ONA and RNA

‘Outingsome of the roblems tha occur wth DNA replicaion and what the consequences of ths mightbe.

Sclentific and Investgative Skl
A part of your Alevelyou il complete 3 pracica assesment, This willequire youto cary out sries of practcal
acivties s el a5 planning howto do them, analysing the results and evaluatin the methods. This il require you to:use
appropriate 3pparatus to record arange o quantitatve messurements toinclude mass, ime, volure,temperature, length
and pH),use approprate nsirumenttion o record antitative mesurements,sich as acolormeter of photameter, use
Iaboratory glassware apparatusfor  varity of experimental techniques o ncude seialdiution, use f ght microscope.
at high power and ow power, including use of agrticule produce scienic drawing from

aualtative eagents t dentiy biologica molecues, separte bilogicalcompounds sing thin ayer/paper chromatography
or electrophoresi, safey and ethiclly use organss,use microbilogicl asepic techniaues, ncudingthe us of sgar
plates andbroth, safey us nstrumentsfr cissection of 3 aimal organ,or plant organ, use sampiing echmiques in
feldwork

bservtion with annolations, e

Task:
Produce aglossar forthe following key words:

accuracy,anomaly, calbation, causallnk, chance,confounding variabl,control experment,control group,contolvriabe,
oreltion, dependent variab, erors, evidence,fai test, hypothes's,independent,nul hypothess, precson, robabilty
protocol,random distrbution, andom rror, aw dat,relably, systemati ror,true value, vy, ero erto,
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DNA and protein synthesis;
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Mutations: itatons change the order of bass nthe DNA.
Some bases may change 0. diferent base (substitution),
some bases may be deeted and some bases may be adde.
Mutatons can cause the following;

Incorrect protein tobe produces

~No change i proten being made

~Couses 3 harmiul proteins/ no protei to be made

Questons;
‘What e the components of a nuceotide.

What a1 the names of the § irogenous bases?

‘What typeof bonds hid the 2srands together?
Wht i the name of  section of ONA that codes or 3
protein?

‘What e proteins made from?

DNAs too big toleavethe nucieus, what s the copy of the
ene called that entersthe cytoplzs?

‘What organele wilhis molecule attach 07

‘Which malecule has a complementary anticodon and brings
the correct amina acid?
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Biology Student sheet

Maths skills
1 Numbers and units

1.1 Units and prefixes.

Akey clrion for success i bickogcal maths e in the use of correct unis and the
management of rumbers. The unts scientsts use ar from the Sysiéme Inerationsle —the SI
s In bilogy. the most commonly sed S base Ut are metr (m) logram (k). secon (5).
‘and e (mol) Biolgiss lso use S deived unis, such as square metr (1Y), cubc metre
(), degree Celsius 'C), and v ()

o accommodate the huge range of dimensins n our measurements they may be further
modfied using appropriate profxes. For exampl, one thousandh of  second .8

illsecond (ms) Some o these prefies ae usiraedn the table below.

Multplcation factor Profx ‘Symbol
100 om s
100 mesa M
10 o x
10t con. e
100 ma o
100 miero u
100 nane o

Practice questions

1 Aburger contains 4500000 Jof energy. Wie tis i
akicoues b megajoules.

2 HIV 5.3 vius with  dameter of between 8.0<10°* m and 1.20¢10°7 m.
Wirte this range innanometres.

1.2 Powers and indices
Ten squared = 10 x 10.= 100 and can be writen as 10% Tis i also called en fo he
powerof 2

Ten cubed i 1en o the power of e’ and can be witen s 10° = 1000.

The power i also caled the index.

Fractons have negative ndices:

onetenth = 1071 = 1110 0.1

one hundredth = 10° = 111002 001

Any numberto the powerof 01 equal 01, for example, 267 1

Ithe Index s 1, the value is unchanged. o example, 171 = 17.

When muipying powers o en, you must add the indices.
50100 = 1000 = 100,000 th same as 10¢x 10°= 107"

o




image20.png
When dividing powers often. you must subtract e indices.
S0100/1000 = 1/10 = 10° i the same as 10%10° = 10732 10"
But you can only do this when the numbers wihtheindices are the sarme.
$010°x20= 100 %8800

And you can'tdo this when adding or subiracting.
10%+109= 100 + 1000 = 1100

10~ 10°= 100 - 1000 = 900

Remember: You can only add and subract e indices when you are multpying or dividing the
numbers, not addig or sublractng them.

Practice questions.
3 Calculate the ollowing values. Give your answers using ndics.
210100 b107x 107 x 10°
ci+10  dio-10t
4 Calcuatethe following values. Give your answers with and wihout using indices.
at0s 100 b10°+ 100
100 104 d100°+ 100

1.3 Converting units

When doing caculaions, it important o express your answer using sensible numbers. For
example, an answer of 6230 m would have been more mearinglu expressed as 6 2.

1fyou conver between unis and round numbers propery, & allows quoted measurements o be
understood witin the scal of e observatons.

To convert 483889 m nfo k:
AKios 107 50 you need 1o ivide by this number, or move the decimal point hree places o he
[

488889 - 10° = 488,880 km

However,suppose you are converting from mm o km: you need fo o fom 10°10 10-, or move
the decimal point i places o the e

333mmis 0000333 km

Atematively. f you want o convertfrom 333 mim o i, you wouid have to go from 10-*10 10-,
or move the decimal point six paces fo the ight

333 mmis 333000000 hm

Practice questions

5 Cakuiate the folowing conversions:
20004mimomm b 130000ms inos
c313miintopl 4 104nginto mg

& Give the folowing vaues ina dfferentunit 50 they make more sense o the reader.
(Choose the finalunis yourset. (Hint: make the inal number as cose in magnitude 0 2610 35
You can.For example, you would convert 1000 m o 1 k)
20000057m 86000004 ceso00ms d0.009em
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2 Decimals, standard form, and significant figures

2.4 Decimal numbers
A decimal number has a decial point. Each fgure beforethe point is @ whole number, and the
gures after the point represent ractons.

The number of decimal places is the number o figures atr the decimal point. For example, he
umber 47.38 has 2 decimal places, and 47.380 s the same number to 3 decimal places.

In science, you must write your answer 0 a sensible number of decimal places.

Practice questions
1 New antbiotics are being fsted. A student caculate the area of e z0nes in Petidishes
i which the antbotics have been used. List thess n order from smaliest o argest.

OG2t4cmt  0O3em?  0021Bemt  003cmt

2 Astudent measures the heights of a number o diferent plans. it these i order from
Smalest to largest

2003em  225om  1290tem  1203em  22am

2.2 Standard form

‘Sometimes biologists need to work with numbers that are very sma, such as dimensions of
organeles,or very large, such as populaions o bactera. I such cases, he use of scientfc:
notation or standard for s very useful, because i alows the nurmbers o be witen casly.

‘Standard form is expressing numbers in powers of ten, for exampl, 1.6x 107 microorgarisms.

Look at tis worked example. The number of celsin the human body is approximately
372001000 000 000. o wtte thi i standard form, folow these steps:

‘Step 1: Wit down the smallest number between 1 and 10 that can be derved from the number
o converted.In this case it would be 3.72

Stop 2: Wit the number of times the decimal place wil have 1o shit 0 expand this (o the
originalnumber 23 powers of ten. On paper thiscan be done by hopping the decimal
‘over sach umber ke tis:

63300000000

untl the e of the number s reached.
In s exampl tht requires 13 shifs, 5o the standard form should be writen as
372010%,

For very small numbers the same ules appy, except hat the decimal pint has 1 hop.
backwards. For example, 0,000 000 45 would be wrten as 4 5x10

Practice questions
3 Change the folowing values o standard orm.
3080k 5140000kg €000018m  d0000004m

4 Gwe the folowng numbers n standard form.
a100 b10000 oot 421000000
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5 Give the following as decimals
2t barxio ec12xi0t a708x10¢

2.3 Significant figures

When you use a calcultor to work out a numarica answer, you know that this ofen resuts in
large number of decimal paces and. in most cases, the fina few dgis are ‘ot significant. I is
important o ecord your daa and your answers to calculsions {0  reasonable number of
signficant figures. Too many and your answer is laming an acouracy hat 1 oo not have, 100
few and you are ot showing the precision and care required in scintiic analysis

Numbers to 3 sgnifican igures (3..1)

188 254 781

Bigger and smallr numbers wih 3 signficant fgures:

0000147 00147 0245 39400 96200000 (note that the zeros beore the figures.
and it he figures are no signiicant - they ust show you how farge the number is by he
positon of the decimal poin).

Numbers to 3 signiicant igures where the zeros are signiicant

207 4050 101 (any zeros between the other significant fiures are signfcan)
Standard form numbers with 3 signiicant figures:

042610° 1.56x10°

Ifthe value you wanted 1 writ fo 3.1 was 590, hen o show the zero was signifcant you
wouid have lo wre

500 10 35.1) or 590 % 10°

Remember: For caculations, use the same number offigures as the data in the question with
the lowest number o sgrficant igures. I 5 ol passbie or the answer to be more acourate
han the daa n he queston.

Practice questions
& Wite th olouing rumbers 0125 and 351
atoiag
b27sem
cazmig
Prrer
7 Tho average mass ofoxygen produced by anask rse s 11800 g poryear.
(Gt mass insandar fom and uoe your anwer o2 sigicantfiguros

4 Magnification
Tolook atsma bcoge specimens you use 8 microscape o magnythe mage at s
cbserved. Theicroscops was developa 1h 70 conury, Anon an Lacuwenhook used 3
Sl o and Rabet Hooke used wolenses Th lenaes focus Kt rom he Specimer o
Yo reina i produce 8 magnifed il mage. The mognfaton atwhh cosetons re
made deperts on e lnses vsed

44 Calculating the magnifying power of lenses.

Lenses each have a magniying power. defined as the number oftmes the image s lager than
he rea object The magnifying power i wrten on the fens.
To fnd the magnifiation o the virual image that you ae gbserving, mulipy he magrificaton
powers ofeach lens used. For example, f the eyepiece ens is x10.and the objective lens s x40
ho total magrificaton o the vetua mage s 10 % 40 = 400,

Practice questions
1 Calculte the magniicaton of e virtual image produced by th folowing combinations of
lenses:
a cjcive *10 and eyepiece x12 b abjective x40 and eyepiece x15
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4.2 Calculating the magnification of images

Drawings and photographs of biclogical specimens should aways have a magnificaton factor
Statod. Tis indicates how much larger or smaller the image s compared wih the realspecimen.
“The magnificaton is caculated by comparing the sizes ofthe image and the real specimen. Lock
athis worked example.

‘The image shows aflea which i 1.3 mm long. To caculate the magnificatin of the mage,

measure the image (or the scale ba f give) on the paper (in this example, the body lengih as.
indicated by the e A-5).

l

For thisimage, thelength of he mage is 42 e an the lengh of th rea specimen s 1.3 mm.
longthofimage
fengiof reaispecimen
The magnificaon actor shouid therefore ba wrten a5 <3231

magniicaton = sazn3es23

Romember: Use the same uns. A common ror s fo i unis when performing these
cakulations. Bogin each tme by converting measurements 0 the ama unis for both e rea
Spocmen and e mage.

Practice questions

2 Calciat e magnifcation facto of  miochondron tha s 1.6 pm ong.

4.3 Calculating roal dimensions.

Magnificaton factos on images can be use 10 calulate the actual ize of features shown o0

drawings and photoggaphs of beogical specmens. Forexample, n a pholomcrograph of  cl,
il featires can be measured f the magnifcation s sated. Look at s worked example.

“The magnifcation facto fo the mage of the open stoma i x5000.

“Tris can be used o find out the actua sz of any part o th cel, for
‘exampl, th lngih o one quard col, measused fom Ao .

Stop 1: Measurethe lengh o the quard col s prcisay as possie.
' oxampie tha image of he quar G 1 52 mm g,

Stop 2: Convet s measurement o unis appropriate o the mage. In
{hi case you shou use pm because s a ol

Sothe magnied mage s 52 x 1000 = 52000 m.
Stop 3: Rearrange the magnificaton equaton(see Topic 32)1o get
eal size = sizeof mageimagrifation = 52 00015000 = 104
S0 thereal lengt o the guard celis 104 ym.. st
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Practice questions
3 Use the magnification factor o determine the actual size ofa bacteria cl.

26000

5 Percentages and uncertainty

A percentage i simply a fracion expressed as a decimal. It s important t be able o calcuate
outnel, but s often ncorrecty calculated in exams. These pages should allow you fo pracise
tis skl

5.1 Calculating percentages as proportions.
To work out a percentage, you must identiy o calculate the otalnumber using the equaton
umber you want as  percentage ofttal number
Total number
For example, in a population the number of people whahave brown hair was counted.
“The results showed that n the ttal populaton of 4600 people, 1800 people had brown har
“The percentage of people with brown hairis found by calcuiating
Pumber of people with brownhair
Total number of people
_ 1800
600

percentage x100%

=100

«100=39.1%

Practice questions

1 The table below shows some data about energy absorbed by a tree n a year and how some.
of tis ransferred

Energy absorbed by the ree ina year 3600000 kaim?
Energy transterred o primary consumers 240 kiim?
Energy ransterred o secondary consumers | 480 ki

Calculate the percentage of energy absorbed by the tree that s ransferred to
 primary consumers. b secondary consumers.

2 Onoin 17 people i the UK has diabetes.
Calculate the percentage of the UK populaton tha have diabees
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5.2 Calculating the percentage change
When you work out an increase or a decrease as a percentage change, you must identy, o
calculte, the tota oiginal amount
% incroase = —CTES__
ignalamount

decrease

% decrease = _eCTeae_
Griginalamount

100

Remember: When you calcute a percentage change, use th toal before the ncrease or
decrease, not the final ol

Practice questions
v
| et | et [ |

Answers to maths skills practice questions

1 Numbers and units
1 a1k)=1000J, 50 4500000 = 4500000/1000k) = 4500k) b 1MJ = 1000KJ, 504500 k) =

2 1m = 10°m (there are a bilion nanomere in @ metre)
90%10m =90 10%x 10°m =90 x 10+**rm = 9.0 x 10nm = 90rm
1.20%10°7m =120 % 10 x 10°nm = 1.20 x 107 *5nm = 120 x 100 nm = 120nm
Range =90nm 1o 120nm
3 anr b 10w
1000 + 1000 = 2000 4100-001=9999
4 atorto 107 0r0.001
€10°0r 100000 d 100°+ 100.= 100 or 107
5 admm b130s
31300 40000 104mg
6 as7um b8sLorg6am®
ceas d009mm

2 Decimals, standard form, and significant figures
1 f002t4emt 00218om? 003cm 0034omt

2
s

1203cm 12901cm 22em  22003cm 2225em
2 3060K b Leidhg
© 1Bd0im 4 4xoem

4 e baxior
o d21m07

5 Givethe following as decimals.
21000000 4700000000

1200000000000 40000796
© a7e00g/780g  b28mI/2TSm

€439/433g  460x10:m/500% 10°m
7 12ei0g
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4 Magnification
1 axizo bx600
2 x26000
3 osym

5 Percentages and uncertainty
450

12 29 Li0-006% b * 100=0013%
3600000
2 sas%
3
Sucrose conc. | Mass change / | _Percentage
moldm | Iniialmass/g | Finalmass /g 9 change in mass
05 7 %6 =73 —G05%
o7 To5 30 =05 —501%
05 95 70 025 —25%
05 6 78 013 ~a0%
01 52 255 073 401%
& aTew 5000s s <005
Ghallengo:

1fyou are aiming for the heighis! You could have a look at some of the folowing-

Virology & Explained: The Next Global Pandemic (20 mins)
Global Health hitos:Jlww.netfix.com/watch/81062202?trackld=1375228081c1=0%2C3%2C0d0
36680-6321-4112-Ocfa-111336ddcBea- 52560540%2C%2C.

« FulureLearm course on Coronavirus:
hitps:/jwww futurelear comlcourses/covid18-novel-coronavius
« The Life Scientfic - viuses: hlips-/www.bbe co.uk/programmes/m0008b2t

Natural '+ Can Science Make Me Perfect?
Soloction & hitos:Jiwww. bbe.co.uk/iplayerlepisode/bOb6a3aylcan-science:make-me-perfect:
Genetic ice-roberls

Modification |« ined: Designer DNA (20 mins)
sl netix com/search?.

« Unnatural Selection (shortseries)

hitos:lwwv netfix.com/walch/B0208833 7trackld=1375228081c1=0%2C0%2C8bd
41505-0550-408-8c9-071150313bb2-44683054%2C%2C

in Our Time: Neanderthals hlps:/www.bbc. co.ullprogrammes/b00sTny

‘The Life Scientific: evolution of cancer

hitps:/iwww. bbe. o uk/programmes/m0003ks6

jencesiby

02167528)bp=28jbr=1

Homeostasis |+ Interviews with researchers working on hormones:
&Hormones | hitps:lendocrinepod.comepisodes/
= Open University course on diabetes:

hitos:/jwww. open.edulopenlearn/science-maths-technology/biologyliving:
diabetes/content.section-3.1

Looking forward to seeing you allin September-
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Morecambe Bay

A level Biology Transition Work

Welcome

We are happy that you have chosen to study A-Level Biology. You have chosen a very desirable subject for
Universities and employers. The subject is, however, very demanding and requires dedication. Please use
this booklet to ease your transition into A-Level Biology. The recommended books and movie/video clips
are just that, recommendations.

The course you will be following is OCR A level Biology A (H420). The home page is:

A-Level

Biology

Revision & Practice

This is the text book we will be using. We will provide you with the Year 1 and AS book for Year 12, then the full book
for Year 13. The revision guide is recommended by past students which you can purchase online or from school in
September.

What you should do.
The entry requirements for A level Biology is Grade 6 in Biology or Combined Science GCSE.

First, check how good you are at the GCSE work. Here are links to the 2018 Biology exam papers and
markschemes.
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Book Recommendations

Kick back this summer with 2 §ood read. The books below are ol popular science books
and great for extending your understanding of Bioiogy

- .

sk o A Snert ety sy
Oor O 0 mahmare Asuct vy | e
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Movie Recommendations

Everyone loves a good story and everyone loves some great science. Here are some of the
picks of the best films based an real life scientists and discoveries. You wont find Jurassic Park
on this list, we've looked back over the last 50 years to give you our top 5 films you might not
have seen before. Great watchingfor a rainy day.

Inherit The Wind (1960)
Greatyoucsn ot
Sacedon area etrslof | NHHOREIN
teacherscused of the

crmeof tesching
Darwinian evoltionin
school i Arveia, Does
e debate rombe on

| [——
SIRUDEN 07 e suters from

Gorllas in the Nest (1988)
An absolute classic that
retells the true story of
the life and work of Dian
Fossey and hor work
studying and protecting
mountain gorilas rom
poachers and habitat loss.
Atear jerker

Andromeds Strain (171]

Science fictian by the

great thrller writer

Woichsel Cricthan (he of

urassic Park famel, =
Humans begin dyng when

an allen microbe arrves

on farth,

Something the Lord Made
(2008)

Professor Snape (the late
great Alsa Rickman) ina
very different roke. The

fam tells the story of the
scientists at the utting
edge of early heart
surgery as well as Issuss
surrounding racismat the
time.

There are some great TV sevies and box sets avaiiable 100, you might want to check out: Biue Planet, Planet
Earth, The Ascent of Man, Catastrophe, Frozen Planet, Life Story, The Hunt and Monsoon.





