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@ Pearson | Edexcel A level Biology ‘A’ (Salters Nuffield)

An overview of Biology ‘A’

Biology ‘A’ (Salters Muffield) encourages students to develop a greater understanding of biological facts and
principles and an appreciation of their significance in our changing world. Many scheols teach the course
using the Salters Muffield (SNAB) approach. SMAB presents the key concepts underpinning hinlnrg.' taday,
combined with a structured approach to learning the wider skills needed by the modern biclogist. The
course is usually taught in context, using a story line or contemporary Issue, with biological principles
intraduced when required to aid understanding of the context. This approach encourages students to
recognise links between different areas of biology.

What topics will | study?

Year | Year 1

am—
Mu Wild Side I

Immunity, Infection and Forensics

Run for your Life

°?ni|:i of the Genome
oﬂhdiversit}r and Matural Resources °Gr¢}' Matwer :

Lifestyle, Health and Risk considers the functioning of the cireulatory system and how lifestyle may
affect it, with reference to cardiovascular disease. ldeas abaut causation & correlation are also introduced.

Genes and Health introduces ideas about DMNA structure, protein synthesis, genes and inheritance
through the context of the inherited condition, cystic fibrosis,

Yoice of the Genome looks at the structure, division and differentiation of cells, including the role of
stem cells and epigenetics,

Biodiversity and Natural Resources focuses on how species adapt to and are distributed in their
habitats. Plant structures and functions are covered, as are concepts of sustainability,

On the Wild Side considers photosynthesls as the key process supporting ecosystems. The biclogical
impact of climate change also forms part of this topic.

Immunity, Infection and Forensics lets students study bacteria and viruses as agents of disease and
how humans combat them. The techniques used by forensic pathologists are also explored.

Run for your Life is centred on the physiological adaptations that allow animals and humans te undertake
stranuous exercise. Respiration and muscle physiclogy are key ideas in this topic.

Grey Matter considers how the nervous system allows us to see. Brain structure and function are also
explored, with reference to how we learn and to conditions such as Parkinson's disease.



How will | be assessed?
Biology ‘A’ (Salters Muffield) is examined, at A level, by three written exam papers.

You will also undertake a range of practical activities through the Core Practicals which leads to a separate
award: the Practical Endorsement.

1 Hours % Hours

: Topics |-4 and 5= Tapics |-4 and 7-B
Questions broken down into Questions broken down into
paris and set in o context Paper 1 I3neT 7 parts and St in & context

|h-_- METLrA

~F
I

+ Practical
Endarsement

1 hours
Topics |-8,
CQuestions can span two Or mare toplcs.
A section is based an a pre-released
scientific ariche available B weeks before

Where can Biology take you? Biochumical
Pharmacology Enginearing

- Enginearing
¥ EEN
¢ Ecology & Medicine & Veterinary  Science &
™ Farming Healthcare Science Research
Biology Line EEE
Forensics
NN

Persanal Football & Sport

Mutritionist .
Trainer Harse racing SCIBNTES

Practical Endorsement

This is separate to the exams and s based on your competency in completing practical work threughout the course.
This can be assessed using 18 core practcals. This will include using equipment and techniques such as:

e Microscapy

Blectrophoresis ..--"'"-‘ pt
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Prokaryotes are single celled organisms, including bacteria. They are simpler and smaller
than Eukaryotic cells.

Bacterial cells have:

» no nudess with croutar DNA free
in the cytoplasm

s coedl wall made from peptidoglycan
» nio membrane-bound organelies
= small ribosomes,

Eukaryotic cells Include animal and plant . o pose o s bacteis
cells. They are larger and more complex
than prokaryotic cells,

s
Animal cells have: xm r
& linear DNA contained inside a nucleus P ¥
« nocell wall a

s l|arger ribosomes and many membrane- %" — _;':'

bound organelles including mitochondra  sesses.
where asroblc respiration ocours and Masbu
endoplasmic reticulum and golgl which  cuuite— o
are mvolved in the processing of

proteins. o’

Plant celis have the same organelles as

animal -
calls but they also have: S ——————

w8 cell wall

s g large vacuole containing cell sap T e

= chloroplasts for photosynthesis,

0 Paarsen Bdocation Lid 201 5. Capying pemrmiied for parchasieg institution only, Tha mmerial is not copynight Mrea.,



Mitosis results in the praduction of two genetically identical
diptold body cells: It occurs during growth, repair and

asexual reproduction,

Mitosis eccurs during the cell oycle, The cell cycle consists
of a pertod of cell growth and DNA replication known as
interphase and then a period of cell division called mitosis
followed by oytokinesis where the cyvtoplasm divides and
the cell membrane constricts to form the two daughter cefls.

Mitosis Is brokaen down into stages = prophasse, metaphass,
anaphase and telophase, followed by cytokinesis.
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Magnification is how much higger the image Is than the specimen on the microscope
slide.

The size of the specimen can be caloulated using the formula:

length of the image
magnification

length of the specimen =

With a light microscape the magnification is the combination of the magnification of the
objective lens and the eve plece lens,

For example a 40x objective lens and a 10% eye plece |ens produce a total magnification
af 400x,

When you are doing magnification calculations you must have all the lengths in the
SAME uniks.

Calculate the actual size of a cell with a diameter of 8 mm using 100x magnification.

Actual size = = 0.08 mm

100
= B0 ym

Resolution is a measure of how edsy it Is to distinguish between two points that are close
together e, how much detall can be distinguished. Electron micrascopes have a betber
rasolution than light micrascopes so they can see mare detall.

0 Pearson Edication Lig 301 5. Copying permitbed for panchasing mstmdion only, Tha mabenal s not caomright frea,



Liguid and gas particles are constantly
maoving which causes particles to mowve
from an area of high concentration to an
area of low concentration,

Oserving the process of diffusion. I the beakor is Ieft
o stand the random motion of bath the water and the
purple manganate(VIl) lons will ensure thay are
evaniuaily evenly mixed,

small particdles can diffuse across cell
membranes and no energy is reguired.
Some molecules, such as glucose, are too
large to diffuse across the coll membrana
50 they miust be helped by carrier proteins,
Each malecule has its own carrier protain
that allows the molecule through the cell
membrane without the need for energy.
This is known as fadlitated diffusion,

Osminsis s the diffusion of water molecules from an area * 8 =
af higher concentration of water molecules to an area of 1 s ?
lower concentration of water molecules across a partially o 20 o
permeable membrane, '-E ™
Active transport uses energy o transport substances . E: P~
acraoss membranas from anarea of lower concentrathon to

o ¥ =i 00,

an area of higher concentration — —
III:E [
L vy



A gene is a sequence of DMA which codes for a protein. Proteins are synthesised in a
two-step process = transcription and translation.

Transcription takes place in the nucleus and transiation takes place at the ribosome. A
complemeantary mRNA strand s made using the DNA as a tempiate, The mRENA leaves
the nucleus and attaches to the ribosome In the oytoplasm, A triplet of bases on the
mARNA {a codon) code for speciflic amino aclds. The amino acids are delivered to the
ribosome by tRNA, Peptide bonds are formed batween the amino aclds ta make the
polypeptide,

% When the pobypeptele n ralessed itz

1% cytoplsun, the TESA #iu
munu-nuu-;‘;l.m
Tha ribaasome muy
4 Peglide ks gre formed Seiweren T
Ty e R B T A, T T M

The DNA gene sequence s ACA CGGE AAA CCT GAC.

The mREMA saeqguence |s UG GOC UUL GGA CUG.
Primary slructees — P bnear guencd o prmiae aibdy in a pepiife

This codes for the amino add sequencea is:

e e
Cys-Ala-Lys-Gly-Leu e i
e
The protein folds into a spedfic structure. ...—a_’.n.' :‘.:.-.'.'::L -

For enzymes this means that the active site
forms a specific shape that binds specific substrates.

Ty it P e b b ot e
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Enzymes are biological catalysts that speed up chemical reactions. Enzymes work by
reducing the amount of activation energy needed Tor thie reaction to occur,

il iy wmde-adir o morwil s
> | EE
T i

The active site of the engyme s where the
substrate binds. It has a specific shape which

3 means enzymes can only bind to a spedfic
substrate.

The substrate binds to the active stte forming an

frevhats efryma-siibstrate complex. The reaction is
qg catalysed and the products refeased.
e mp— % j

Different factors can affect haw quickly the enzymes work. These Indude temperature,
pH, enryme concentration and substrate cancentration.

As temperature increases there s more chance of
a collision between the enzyme and substrates, as e i

they have mare kinetic energy. This continues e fanl 2 pniatls
untif the optimum temperature where the rate of ! el s e Aoy
reaction |s highest. As the temperature continues { with wach 105 e L
to rige the enzyme denatures, as the active site P T
changes shape, when bonds halding the proteln }
together break.
Enzymes also have an optimum pH, above and T —
below the aptimum pH the enzyme denatures,

Wi - o As the substrate concentration increases there s more

chance of & collislan betwean the substrate and the
o e enzyme. The rate of reaction increases until all the actives
Ry sites are occupied,

Baln ol et [ —a

Aj jwew miET nF rrrFsniin
S The rate of reaction increases as enayme concentration
increases until all the substrate is bound to an enzyme.

SobrrrE B |ond e

In practical situations you can sometimes measure
the amount of product formed over time. The
initial rate of the reaction for an enzyme can be
calculated by measuring the gradient of the graph.
If the line is curved a tangent to the curve can be
used : gradient = v + .

Amaunt of product

/1
LT
Time
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The left side of the

heart pumps =l S o et Mot
oxygenated blood = o
from the lungs

araund the body,

The blood enters
the left atrium from b R I =
the pulmanary veln, 4 : Iefh pubrrary v

It flows through the E e i i e
atrioventicular or g e
Meouspld valve to ) : .

the left ventride. e e A by vt
The blood is then ol |l N , e
pumped into the i

aorta, through a ? sk nanshas rraseda o
semi-lunar valve, . e

and around the

body.

The right side of the heart pumps deoxygenated blood from the body back to the lungs.
The blood returns from the body to the rght atrium via the vena cava. It flows through
the atrioventicular ar tricuspid valve to the right ventricle. The blood is then pumped into
the pulmonary artery, through a semi-lunar valve, and to the |ungs.

The atrioventricular valves bebween the atrium
and ventricles open to allow blood to flow from
the atrium Into the ventricdles and close when
the pressura in the ventricles rises to prevent
back flaw.

The semi-lunar valves in the aorta and
pulmanary artery open to allow blood from the
ventricles to flow into the arteries. They dose
to prevent backflow into the ventricies as the
heart relaxes,

Oxvygen enters the bload in the alveodl of the lungs.
Oxygen in the alveolus Is at a high concentration and it
diffuses down the concentrabion gradient into the hlood
which has a low concentration of oxygen. This low
concentration is maintained because the blood is
maving and carries the oxygen away,

The walls of the alveolus and caplllaries are anly one
cell thick. This creates a short diffusion distance
between the alveolus and the blood allowing @ high
rate of diffusion,

€ Pegrson Education Lid 2015, Copying permibted for purchasing instsugion onhy, This mabedal |9 nok copyright free



Blood flows around the body via a network of arteries, veins and capillaries.
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Arteries carry blood away from the heart. The
vassal walls are thick and muscular with elastic
fibres to withstand the high pressure generated by
the heart,

Veains carry blood from capillary beds back ta the
heart. The blood is at low pressure and the walls of
the vessels are relatively thin with less elastic
fibre. The cantraction of muscles help push the
biood though veins and the vessels have valves to
prevent backflow.

Capillaries are thin vessals that form caplilary
networks arcund tissues. They allow the exchange
af substances such as oygen, glucoss and waste
matarials bebween calls and the blood,
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Worksheet 2: Cell structures .

Extracting key information from text is an important study skill for
A-level candidates.

Read through the passage below about animal, plant and bacterial celis. Use the
information and your own knowledge to draw and label an animal, plant and bactenal
cell, You should include the features listed If appropriate,

The plant cell and the animal cell possess a nudeus containing chromosomes
and & nucleoius. In a bacterial cell the DNA Is located in the oytoplasm, Only
the bacterial cell and the plant cell have a cell wall but all three cells have &
cell maembrane. The piant cell wall is made of cellulose and the bacterial cell
wall is made of peptidoglycan,

Centrioles are present only in the animal cell and chloroplasts are found only
in the plant cell. Mitochondria and rough endoplasmic retlculum are not
present in the bacterial cell. All three cells contain structures called ribosomes
which are Involved in the synthesis of protein. Bacterlal cells can have pill or a
capsule,

cedl wall nucleus cell membrane ribosome capsule
mitachondria  cytoplasm chioroplast plasmid chromosome

Animal cell Plant cell

Bacterial cell

Extension activity — research any unfamiliar features and add them to yvour
cell diagrams.
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2 The image shows root tip cells at different stages of the call oyde.

a Identify the stages of mitosis for calls 4, B, C and D,

b The microscope usad to view the cells had a 10x eve piece lens. Which abjective
lens was needed to view the celis at this magnification level?

¢ Calculate the langth of cell A.

3 The diagram shows an animal cell with three key features labelied.

nudeus

izl surfate
rriembrane



a Identify chrze acdidonzl Szabtares which arz founc in animal cells and describa
Lisir T clicons,
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5 Cells were placed in a solution containing solute X and solute .

The diagram below represents the concentration of the bwo solutes inside and outside
ome of the cells, whan this call was placed In the solution and then after 30 minutes.

L+ ]
&—— solute X o ®
e @
— el
o s ]
L]
00—t solute ¥
4] [ ] o
Initial concentration After 30 minutes

Explain the movement of solute X and solute ¥ into the cell,

6 A red blood cell was placed In a solutlon of distilled waker.
Explain the effect on the red blood cell of belng placed In a solution of distilled water.

7 Explain the key word "|lsofonic’,
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Worksheet 1: Carbohvydrates

The dlagram shows the chemical structures of some meonosaccharides, disaccharides and
polysaccharides, Giving a reason, separate the molecules into these three groups.

w;“fﬂ\‘m/'mp-

et e et e Taila

Amylose Fructose
fa}

o M

Monosaccharides Disaccharides Polysaccharides



- ' L] LI E IS . N - v
L S T, ] Hl L NI R BT |
Nt L A D F WA

L I N R R N R R IR N A IR P -

Pl;ucas!.ed -dala stinuld e I‘Egl!-ﬂl'dEﬂ tu--thE 'salrle _numl:uér nfcd-eclmal L "1
pia.r.qs asl:he pnmarl_.rdata S e e R LT R e e |
Th & Tafls sthicaadts e Sdine dato ~ooercod o L*l—r_"-;_n" ruinbers of decimai ploces,

I R o i

Dj!ltaﬁeti" . Dataset? |

oo

i

& s .
ot T T v o- Ta . -~ " "o -":-' ."' - .-'.l-\'. I
L - A n e e T . S T

|

1

.|

.4 2.37 ,
1

3.5 355

d.1 4,05

m m m e m e e e = = = = = e e = —— === =

A0 2.7 '
25 . 351
1

1 Can-pare the -naan wzhes fiv- daras sat | oand daba ser 2,

2  Eworess data seb 2 ba ] denmesl place. wihat dooyod rolice?

3 Exalale why IE I Fearrers By regord 378 a5 i rean o dala el 1,

e e =i .._________._._..-_.______..___._.._..._.

'L Erl::ﬁ'lg ab1¢ W t#i',l'\l'l‘.':l't -l;'lllfl:n, ut-lpg ;hn’:l:; rd. furrn qqd dlffr.rgnt un,lts.. is’
rElunlr'mujme;ml'lzlium:sl:lmﬂltl A e DRt R
d4  anverr the data I t=e fahle oelo,
e e e i b S 'r—-r‘_-—"--"r—_"

uualta Tk R T [ SRR

25100 r :i1Lr_'n':...11IJ-r_rr_1I'L=-"'*
Irtc kllocrams

sl seoonce

.-'B[. I 1 Into milliimaras

, 1L.25 = 1IZI By virlo nEnoscog e s

_____________a______________________ _—— = s

£ Saswyr Covcebcn L= 2005, Scpverg pernbbcd har >odrasing radwt on anke, 715 -wekonizl 15 nek 2oopr -:I'I: I'r.-:.



Practice questions

1 Enzyme A catalyses the breakdown of molecule X into ¥ and Z.

x—"‘-'r+z

Molecule ¥ and enzyme A were mixed together at 30"C at pH 6.8.

This graph shows the mass of maolecule Z formed over a 10 minute time period.
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a Calculate the Initial rate of reactlon of enzyme A.

b What is the rate of reaction of enzyme A after B minutes?

€ Suggest a reason for the rate of reaction calculated in b.
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b Label this diagram of the heart using as many of the key words from 1 a
a5 possible.

Right side Left side

¢ Use the keywords from 1 & In your answers to the following questions.

I Explain why the left ventricles has thicker chamber walls than the right
ventricle and the atriums.

il Describe the role of the atridcventricular valves.
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3 Amoeba s a single-celled aquatic organism. Substances in the water can enter the
cell by a variety of mechanisms.

An experiment was carried out to compare the uptake into Amoeba of substance A
and substance B.

Some of these organisms were placed in a solution containing equal concentrations of
both substances and kept at 259C,

The concentration of substances A and B, in the cytoplasm of these organisms, was
measured every 30 minutas over a period of 5 hours,

The results of this experiment are shown In the graph below.
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a Using the information in the graph, compare the uptake of substance A with the
uptake of substance B during this period of 5 hours.

b Substance B enters the cefls by diffusion. Describe and explain how the results of
this experiment support this statement.

¢ Substance A enters the cells by active transport. Give two differences bebwesn
active transport and diffusion.
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