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How to use this book

This book uses a three-step approach to revision: Knowledge, Retrieval, and Practice.
Itis important that you do all three; they work together to make your revision effective.

(1) Knowledge

Knowledge comes first. Each chapter starts with a Knowledge Organiser. These are clear,
easy-to-understand, concise summaries of the content that you need to know for your
exam. The information is organised to show how one idea flows into the next so you can
learn how all the science is tied together, rather than lots of disconnected facts.

© Knowledge

B6 Enzymes and digestion

Digestive enzymes

Enzymes are large proteins that catalyse (speed up) reactions. duced in gland: gt
Enzymes are not changed in the reactions they catalyse.
‘
enzyme [ < substrate
& <d oodsteam for
lipids, and prateins.

Thisis 2 simple model of howenzymes work: 1
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3 Atthe acti i ones amyla: fouthind smal ngestine
or bind small molecules together to fc s, ! W

4 When the products have been releaset yme's active site can e el
accept another substrate molecule. ~z
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A: extremes of pH ermv{ewth-gh ‘fmpsmkhures Different enzymes have different optimum pHvalues. Bile is produced in the liver and

stored in the gall bladder. From
there, tis released into the

give you quick ways to
understand the core concepts

and practise remembering them.

tobe adapted with!
For exampl d

smallintestine.

tph o
Enzymes in the stomach work mostefiectively in acid eonditions.

-

-t
enzymes to work effectively.

« It emulsifes fats - increasing.
the surface area offats for
lipase enzymes to acton.

Thi where biology

The first part of the graph can be explained by
the collision theory you have learnt in your
chemistry lessons.

]
) —— The Key terms box gives you the important words and

e ot protease outrte language that you need to understand and be able to
o - use confidently.

) Retrieval

The Retrieval questions help you learniand quickly recall the information you’ve acquired.
These are short questions and answers about.the content in the Knowledge Organiser. Cover
up the answers with some paperzwrite down'as many answers as you can from memory.
Check back to the Knowledge:Organiser for any you got wrong, then cover the answers and
attempt all the questions again until you can answer all the questions correctly.

R r Now use the questions below to check your knowledge from
ieva reviouschopers

R ) )
B6 questions Answers o Tmrm— Each chapter also has some Retrieval

o questions from previous chapters.
e LY —— Answer these to see if you can remember

e the
bstrates (ke  lock and key)

© Whatare enzymes?

@ Whyare enzymes described asspecific?

@ Define the term transpiration.

the content from the earlier chapters. If

@ o does thestructureofanarteryrelate o s
© Whereisamylase produced? sallvary glands, pancreas, and smalintestine function?

PO o [T you get the answers wrong, go back and
@ Where are proteases produced? £ stomach, pancreas, and small intestine O [ T do the Retl’leval q uestlons fOI’ the ea r“er

break down lipids into fatty acids and glycerol

© Describe the function of amylase.

@ pescrivethe function oflpases. © Name the fve levelsoforganisation.

o [ m— Y chapters again.

@ "hatare two factorsthatafect th rate of activity =
% temperature and pH
of an enzyme? £

£ shape of an enzyme’s active site is changed by high

@ what does denatured mean? temperatures or an extreme pH, so it can no longer
bind with the substrate Practise answering questions on the required practicals using the example below.
2 You need to be able to apply your skills and knowledge to other practicals too.
£ astemperature increases, rate of reaction increases
@ ] anelE o Worked example Practice
: % eventually stops. This practical tests your abilityto A class carried out an investigation into 1 A student wanted to repeat
accurately measure andrecord  theeeffect that pH has on theabilityof  the experiment on the
= different enzymes have a different optimum pH at time, temperature, volume, amylase to break down carbohydrates.  following day to compare
@ Describethe effectof pH on enzyme actvity. £ which their activityis greatest - at a pH much lower and pH. They timed how long it took for the their results. Suggest why
£ orhigher than this, enzyme activity decreases and amylase to break down starch at using the same enzyme
£ You will need to know how to find
= eventually stops different pH values between 5and 11, solution on twa different
the rateof areactionbbyusinga 91 PH ¥alues betue o Spution on e
e — different parts of the digestive system have very continuous sampling technique /888! the results the class wou ays would not give
® l{mm =5 & 4 _, different pHs - the stomach s strongly acidic and the tomeasure the time taken foran ~ °PServe:
P phst £ pHin the small intestine is close to neutral indicator to change colour. Answer:
@ Describe the role ofbile in digestion. % createsalkaline conditions needed for small intestine You will be familiar with measuring The optimu
E & enzymes and emulsifies fats the effect of pH on the rate of 7,50 the tim . . .
3 reaction of amylase digesting starch will b Th Sk u b th P t I
n f ”
o [ — e Skills boxes cover either a Practical,
production indicator. This method can also break down|

e e G i ientificall key Math
e weon  Working Scientifically, or a key Maths
and substrate solutions in different  a longer tim|

wnws  Skill. Read through the worked example
0 © oo then have a go at the practice questions.




Make sure you revisit the retrieval questions on different days to help them stick in your
memory. You need to write down the answers each time, or say them out loud, otherwise
it won’t work.

5) Proctice

Once you think you know the Knowledge Organiser and Retrieval answers really well you
can move on to the final stage: Practice.

Each chapter has lots of exam-style questions, including some questions from previous
chapters, to help you apply all the knowledge you have learnt and can retrieve.

Each question has a difficulty icon that shows the level of challenge.
é These questions build your confidence.

éé These questions consolidate your knowledge.
A These questions stretch your understanding.

Make sure you attempt all of the questions no matter what grade you are aiming for.

@ Practice

Exam-style questions

01 Lipaseis an enzyme that breaks down lipids.

aquick sketch of
itwill help

0L1  Namethe products when a lipid s broken down.

jown of thalipid when the
n20°C ard 35 °C. (1 mark] e
o

012 Name one organ in the body where lipase is made. 01.6  Explaifithe result that Was@bserved at 50°C.

oLz the effect of temp the 5

ain’ - it
ast It happene
not just what happened.

02 Figute 1. he lock and key theory of

Questions with the conical flask icon

test your practical skills. ’ (o) s
w ®»ed

20-Cand50°C. enzyme
pendent variable i the students”

(1 mark] 02.1 Using Figure 1 and yo.
enzyme specific

014 Suggestwhy th
water bath for

015 The students’results are shown in Table areaction. [2marks]
Table 1

Temperature in °C
20

25 15

Questions withithe calculator.icon test

your mathematical skills. Exam tips written by Primrose
Kitten show you how to

interpret the questions, what
you need to do in your answers,
and advice on how to secure as
many marks as possible.




Eukaryotic cells

Animal and plant cells are eukaryotic cells. They have genetic material (DNA) that forms

chromosomes and is contained in a nucleus.

Animal cell cell membrane:

out of a cell

of the cell
energy is released
through respiration

ribosomes: site of
protein synthesis

substance, where
chemical reactions
happen

controls the movement
of substances in and

nucleus: contains DNA
and controls the activities

mitochondria: where

cytoplasm: jelly-like

Plant cell

permanent vacuole:
contains cell sap, which
helps to keep the cell
rigid,supporting the
plant

chloroplasts:

contain chlorophyll
to absorb light energy
for photosynthesis

cell wall:

made of cellulose,
which strengthens
the cell

Prokaryotic cells

Bacteria are single-celled organisms. They are
made of a prokaryotic cell. Prokaryotic cells:
have no nucleus - they have a single loop
of DNA
have small rings of DNA called plasmids
are smaller than eukaryotic cells.

cell wall

cytoplasm

cell
membrane

flagellum — creates
movement (present in
some species)

DNA loop

DNA plasmid

E Structure Animalcell Plantcell Prokaryotic cell
E r cell membrane V4 V4 V4

E cytoplasm V4 V4 V4

é nucleus V4 V4 —

cell wall _ J v

E chloroplasts — V4 —

§ permanent vacuole — V4 —

E DNA freein . o

: cytoplasm

. plasmids — —



Specialised cells

Cells in animals and plants differentiate to form different types of cells. Most animal cells differentiate
at an early stage of development, whereas a plant’s cells differentiate throughout its lifetime.

Specialised cell Function

\
spormed

fertilises an ovum (egg)

transports oxygen around
the body

contracts and relaxes to
allow movement

A\
y
\y
nerve cell , L
carries electrical impulses
around the body

ot haijr
o Gy _—
absorbs mineralions and

water from thesolil

palisade cell

fenables photosynthesis in
theleaf

e contains a red pigment called haemoglobin that binds to

e located at the top surface of the leaf where it can absorb the

Adaptations

tail to swim to the ovum and fertilise it

lots of mitochondria to release energy from respiration,
enabling the sperm to swim to the ovum

no nucleus so more room to cargy 0xygén

oxygen molecules

flat bi-concave disc shape to Increase surface area to
volume ratio

contains protein fibres, whichiean contract to make the
cells shorter

containslots of mitechondria to release energy from
respiration,allowing the muscles to contract

branchedendings, called dendrites, to make connections with
other heurones or effectors

myelinsheath insulates the axon to increase the transmission
speed Of the electrical impulses

long projection speeds up the absorption of water and mineral
ions by increasing the surface area of the cell

lots of mitochondria to release energy for the active transport
of mineral ions from the soil

lots of chloroplasts containing chlorophyll to absorb light energy

most light energy

Make sure you can write a definition for these key terms.

cell membrane cell wall chloroplast chromosome cytoplasm DNA
eukaryotic mitochondria nucleus permanent vacuole
plasmid prokaryotic ribosome

B1 Knowledge e



® Retrieval

Learn the answers to the questions below, then cover the answers column with
a piece of paper and write as many as you can. Check and repeat.

B1 questions

Answers

What are two types of eukaryotic cell?
What type of cell are bacteria?

Where is DNA found in animal and plant cells?
What is the function of the cell membrane?
What is the function of mitochondria?
What is the function of chloroplasts?

What is the function of ribosomes?

What is the function of the cell wall?

a prokaryotic cell?

What are plasmids?

What is the function of a red blood cell?
Give three adaptations of a red blood cell.
What is the function of a nerve cell?

Give two adaptations of a nerve cell.

What is the fungtion of a@sperm/cell?

Give two adaptations ofa sperm cell.
What is the function of a palisade cell?
Give two adaptations of a palisade cell.
What is the function of a root hair cell?

Give two adaptations of a root hair cell.

OO0 6060600060666 000OHOHDOOBOO
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What is the structure of the main genetic materialin :

aJanaded 1ndaJanade(;l.:md.".aJan,:.;dedlndaJanadedgndaJanadedlnd".

oy adedind

animal and plant
prokaryotic

in the nucleus

controls movement of substances imand out of
the cell

site of respiration to transfer energy for the cell

contain chlorophyllteiabsorb light energy for
photosynthesis

enable production,of proteins (protein synthesis)
strengthens@and supports the cell

single loop of DNA

small rings of DNA containing extra genes (in addition
to the DNA in chromosomes)

carries oxygen around the body

no nucleus, contains a red pigment called
haemoglobin, and has a bi-concave disc shape

carries electrical impulses around the body
branched endings, myelin sheath insulates the axon
fertilises an ovum (egg)

tail, contains lots of mitochondria

carries out photosynthesis in a leaf

lots of chloroplasts, located at the top surface of
the leaf

absorbs minerals and water from the soil

long projection, lots of mitochondria
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