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Double Award Biology - Cells and Microbes Syllabus Statements

1
(@

The nature and variety of living organisms

Characteristics of living organisms

Students should:

1.1

(b)

understand how living organisms share the following characteristics:

» they require nutrition

» they respire

» they excrete their waste

» they respond to their surroundings

* they move

» they control their internal conditions
» they reproduce

» they grow and develop.

Variety of living organisms

Students should:

1.2

describe the common features shown by eukaryotic organisms: plants, animals, fungi and
protoctists

Plants: these are multicellular organisms; their cells contain chloroplasts and are able to carry out
photosynthesis; their cells have cellulose cell walls; they store carbohydrates as starch or sucrose.
Examples include flowering plants, such as a cereal (for example, maize), and a herbaceous
legume (for example, peas or beans).

Animals: these are multicellular organisms; their cells do not contain chloroplasts and are not able
to carry out photosynthesis; they have no cell walls; they usually have nervous co-ordination and
are able to move from one place to another; they often store carbohydrate as glycogen. Examples
include mammals (for example, humans) and insects (for example, housefly and mosquito).

Fungi: these are organisms that are not able to carry out photosynthesis; their body is usually
organised into a mycelium made from thread-like structures called hyphae, which contain many
nuclei; some examples are single-celled; their cells have walls made of chitin; they feed by
extracellular secretion of digestive enzymes onto food material and absorption of the organic
products; this is known as saprotrophic nutrition; they may store carbohydrate as glycogen.
Examples include Mucor, which has the typical fungal hyphal structure, and yeast, which is
single-celled.

Protoctists: these are microscopic single-celled organisms. Some, like Amoeba, that live in pond
water, have features like an animal cell, while others, like Chlorella, have chloroplasts and are
more like plants. A pathogenic example is Plasmodium, responsible for causing malaria.

Students should:

1.3

describe the common features shown by prokaryotic organisms such as bacteria

Bacteria: these are microscopic single-celled organisms; they have a cell wall, cell membrane,
cytoplasm and plasmids; they lack a nucleus but contain a circular chromosome of DNA; some
bacteria can carry out photosynthesis but most feed off other living or dead organisms.
Examples include Lactobacillus bulgaricus, a rod-shaped bacterium used in the production of
yoghurt from milk, and

Pneumococcus, a spherical bacterium that acts as the pathogen causing pneumonia.

DAB Cells & Microbes Syllabus pl
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1.4 understand the term pathogen and know that pathogens may include fungi, bacteria, protoctists or viruses

Viruses: these are not living organisms. They are small particles, smaller than bacteria; they are parasitic
and can reproduce only inside living cells; they infect every type of living organism. They have a wide
variety of shapes and sizes; they have no cellular structure but have a protein coat and contain one type of
nucleic acid, either DNA or RNA. Examples include the tobacco mosaic virus that causes discolouring of
the leaves of tobacco plants by preventing the formation of chloroplasts, the influenza virus that causes
‘flu’ and the HIV virus that causes AIDS.

2 Structure and functions in living organisms

(a) Level of organisation

Students should:

2.1 describe the levels of organisation in organisms: organelles, cells, tissues, organs and systems

(b) Cell structure
Students should:

2.2 describe cell structures, including the nucleus, cytoplasm, cell membrane, cell wall, mitochondria,
chloroplasts, ribosomes and vacuole

2.3 describe the functions of the nucleus, cytoplasm, cell membrane, cell wall, mitochondria,
chloroplasts, ribosomes and vacuole

24 know the similarities and differences in the structure of plant and animal cells

(d) Movement of substances into and out of cells
Students should:

2.15  understand the processes of diffusion, osmosis and active transport by which substances move
into and out of cells

2.16  understand how factors affect the rate of movement of substances into and out of cells, including the effects
of surface area to volume ratio, distance, temperature and concentration gradient

2.17  practical: investigate diffusion and osmosis using living and non-living systems

(h) Transport
Students should:

2.51  understand why simple, unicellular organisms can rely on diffusion for movement of substances in and
out of the cell

DAB Cells & Microbes Syllabus p2
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Cells and Microbes — Glossary of Key Words

Keyword

Definition

Active Transport
Active Transport

The movement of substances from a more dilute solution to a more concentrated
solution (against a concentration gradient). This requires the use of energy from
respiration.

ATP ATP (adenosine triphosphate) is the energy-carrying molecule used in cells because it
ATP can release energy very quickly. Energy is released from ATP when the end phosphate
is removed.
Bacteria Microscopic single-celled organisms. They may produce toxins that damage tissues and
Bacteria make us feel ill. Examples include Salmonella, which causes food poisoning, and the
pathogen that causes gonorrhea.
(o] TePBESIBBENGiRG BIGER O AIPIRHRY ST ganisms.
Gel(PRkasma) A partially permeable membrane that surrounds the cytoplasm and controls the
NfePhbtahe movement of substances into and out of the cell.
ee”IIVWéII Armigl dstrnotfeufalinglimptait eelldand ibactieriabhcelisrtitat strérgthiens the\dédsandport.
provides support.
ELlitidze TGRSR FAMRPB e REIRhE e IP WA 6FStant cells.
Errsepdyil AYFERR BIRER RSURGTRCRIBPEIALES MTRINHBELIBSATGH B HStosynthesis.
%}Iw?mplaft An organelle that contains the pigment chlorophyll which absorbs light so the plant can
oroplast .
carry out photosynthesis.
Conresndtatetblution solytion that contains a large amount of solute,
. solution ?ha? contains gﬁarge amount of solute.
Solution
CBEBKTHSton /ATHREEYGre BTARE arRbRintosf S Shite S Y olution.
Coneendration TII}'? dgf?{ence in concentratign etweben two solutions (1n either side gf a membrape.
@psiaht e difference in concentration between two solutions on either side of a membrane.
t? glalsm Theggeyhikikeisstbstanceincivhickcsiibaceltutarmstractivesdaredfotnc andtwherecaosictions
ytoplasm . .
¢Hémical reactions occur.
%ff#sio.n The net movement of particles from an area of higher concentration to an area of lower
iffusion . . )
concentration (down the concentration gradient).
PititegoiGtion AL R That BN E S S MBI ARG St 6F solute.
Héeotroicroscope | A microscope that uses a beam of electrons to produce a magnified image of an object.
Microscope This type of microscope has high magnification and resolution.
BlRaStE el A AR TAREY Aftleus.
FRAGENTm A il e RS tRAT R RRBREEC DA G Sy Spefméalfs to move.

ko

AAclarge gnoupeokeyktcyotienargaitismsittyt soptairebingleaselledyeasts] mowldsrand
mushrooms.
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Light Niigrsse5pe

A microscope that uses lenses and visible light to produce a magnified image of an
object. This type of microscope has low magnification and resolution.

Wgnlfl ation
gni |cat|on

The amount that an image of something is scaled up when viewed through a
microscope. Magnification = image size + actual size

Wt? ndr Stoactures ihdhetoytopiasmlabidl cetis wivebi: acrobicaespicatitredgkiegydace (singular is
fa it BRRHEYION).
N ucclz ga S Anooggarielle dhatrcaintainsdtive remeticiahateriat of dhe celiralndheanticiz the taetbelies of
the cell.
Srg4n AGPHBESEHLSHER tHA WOPR TG St P arTBRTTS L96litic function.
SrgarEysem AGPEBE ST SPGRNS WERKRRY g LeST R BErfd Y function.
Srgankiie ASSHGGrE1BaNE WitRITES CEIP RSS! Cattéycs! Sl LBIfSF structure.
SFGaREm AGAG NG Wit Ca D R MRS EP 6r&ifigle-celled.
SMosis, The diffusion of water from a dilute solution to a concentrated solution through a partially
Smosis
permeable membrane.
PatRegen ARG ISR STISHF AL S UBES TRrE Bt tisease.
BroRAECEell | AIRIIECEITHATIEE MyERVE S HudiBUuS Vi BRA iSSP cytoplasm.
Prot6 st /AGURARIGHIES RIS SN BRSNS BRENE KingiE Protista.
Iﬁlﬂggg% e Assvbedelladarstruettire: that caories auinproteiessyntihg sis gsingithe @einetios@de from
DNA.
%e&gg:Zermeable %rgﬁgﬁﬂ%@]ﬁh e%tOélvl Swg(%gni%l CwePeE:u egv éeg}arwaq[%r}%rﬁ oluttl;ts s stggsotsos [I:}absué dao(?r%ggt
Membrane it but does not allow the passage of large molecules.

Surface Area To
Volume Ratio

Thearirternabioleroeiaf thabjeob eenpanetewitinvtne dmeant ef areawihese:itaontactsrits
environment.

Tisshe AGPERPSELRNEWR 'S SihifAF SRR e M TUREBR WeikiRlg together.
\Ase6le ‘Khosrgameid thad Witk Sa° ket EeiAgid EhdiRgh e Suppdrt the plant.
Y}EPSS An ultramicroscopic infectious non-cellular organism that can replicate inside the cells of

living hosts, with negative consequences.

DAB Cells & Microbes Key Words p2




Double Award Science - Biology Topic 1 Cells and Microbes  Island School Science Department

Lesson 1: Characteristics of Living Organisms

What makes something alive? State what is meant by the acronym MRS C GREN.

M MOVEMIGNEL ~JIVIE HHIGS FIUOVE-+++++e+sresereasssatststses s st et st ses e et s s s et s et et e ses s et s sttt
R Respiration--living-things Fespire-t0-release @nReFgY-FroM-fOOM: -+« sttt st
S Sensitivity ~-ving-things FESPORNE-10-tNEIF- SLFFGURAGHIRGS ++++++++reserssrsrrstrtsrstssstaisiseseses sttt sessss st sss s sns s ssssssens
C Gells ~iving thiNGS G FRAEE-OF-BEHS: r+xwerrerr st sttt st ettt st st st s
G Growth--living HHAGS: GroW-ANRE-BEUBIOP +++w+rrrr sttt sttt st st s st s s st s et
R REPFOAUGHON - [IVIAG HHNGE: FOPIOGHIEE - +++rsesrseesrrtssrrsurtsttse st sttt st st sttt s s s st s st e s
E Exeretion ~Hying-things @XCIete Hheif WASEE s rrerrr ittt st sttt st sttt s s et st ees

N N utritign...ﬁv.ing. {hjngs .requi re-nputrition. (ne.ed .f.@@d.) .........................................................................................

/ Truexgt False?

1. Allliving organisms have eyes.

2. All living organisms breathe.

3. All living organisms need nutrition.
4. All living organisms can reproduce.
5. Allliving organisms do digestion.

Exam Practice
Q1. All living organisms have certain characteristics.
(a) Describe what is meant by the following characteristics:

(i) respiration Respiration is the chemical reaction in cells that breaks down food (glucose) to release the energy the cell needs for its activities.

Respiration.iethe releass of arergy.from.food molecules.sueh.as.glucese, by a.series of Ghemicalreactions it colls. [t happens in.all living.celss oo

(ii) control of their internal conditions

Living organisms share the characteristics of movement, respiration,

sensitivity, growth, reproduction, excretion and nutrition (MRS

GREN).
Keeping the internal conditions of the body (e.g. temperature, water content, blood glucose) within the
limits needed for enzymes to work, despite changes inside and outside the body.



Double Award Science - Biology Topic 1 Cells and Microbes  Island School Science Department
There are over 2000 types of jellyfish around the world. Jellyfish swim by rhythmic

pulsations of the umbrella. The tentacles on a jellyfish are covered with millions of
stinging cells. Jellyfish usually feed on small fish that get caught in their tentacles or
sometimes even other jellyfish.

Jellyfish take oxygen into their cells directly from the water around them. Jellyfish
don’t actually have brains but they do have something called a nerve net which can
coordinate responses. Most Jellyfish release sperm or eggs directly into the water
around them:. Jellyfish have no blood, bones or hearts. But come of them can do
incredible things like glow in the dark.

Jellyfish are some of the oldest living creatures on Earth and have probably been around on the planet for over 600
million years. Jellyfish numbers are increasing as they are one of the few living organisms that are thriving with
warmer more acidic oceans.

Q2. Suggest and explain 3 pieces of evidence from the passage that show that jellyfish are a type of living organism.

They.take in.faod. and respire.to.telease. energy,.and they. grow. and reproduce;.these.life..............

processes.show. that.jellyfish. are living. Orgamisms. . ...covviiiiiiiiinii

Jellyfish respire to release energy from food, they feed (take in nutrients) and they grow and develop - processes carried
out only by living organisms.

Q4: Some jellyfish can clone themselves to make identical copies. Suggest how this also shows they are living
organisms.

Cloning makes new-identical- copies -of the- arganism; which- is- repreduction. --a characteristic of -adl living organisms.
They move (swim by pulsations), respire (take oxygen from the water), respond to their

surroundings (nerve net coordinates responses), reproduce (release sperm or eggs) and feed

on fish (nutrition).

They excrete their waste products (e.g. carbon dioxide) by diffusion out of their cells through

their body surface into the surrounding water.
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Animal cell: cell Plant cell: cellulose | Fungal cell (e.g. Bacterial cell: cell
membrane, cell wall, cell yeast): cell wall wall, cell membrane,
cytoplasm, nucleus, | membrane, made of chitin, cell | cytoplasm, circular
mitochondria and cytoplasm, nucleus, | membrane, DNA and plasmids;
ribosomes; no cell chloroplasts, large cytoplasm, nucleus, | no nucleus; may
wall, no chloroplasts | sap vacuole, mitochondria; no have a flagellum
mitochondria, chloroplasts
ribosomes
S
©
S
oo
8
(a]
]
o
Mammals, e.g. Maize (a cereal) and | Mucor (has the Lactobacillus
humans; insects, a herbaceous typical fungal hyphal | bulgaricus
e.g. housefly and legume, e.g. peas or | structure) and yeast | (rod-shaped, used
mosquito beans (single-celled) to make yoghurt)
and Pneumococcus
(spherical, causes
pneumonia)
(%)
2
o
S
@©
x
[¥ ]
Multicellular; no Multicellular; cells No photosynthesis; | Microscopic
chloroplasts; no cell | contain chloroplasts | mycelium of hyphae | single-celled; cell
walls; nervous and with many nuclei; wall, cell membrane,
co-ordination; able | photosynthesise; chitin cell walls; feed | cytoplasm and
to move; store cellulose cell walls; | by saprotrophic plasmids; no
carbohydrate as store carbohydrate | nutrition; store nucleus, circular
glycogen as starch or sucrose | glycogen DNA; most feed off
other organisms
(7]
(8]
=}
(%)
‘=
(]
)
[8)
©
S
@©
<
o
Animal Plant Fungi Bacteria
7
5| s g 3
- | g - = @ o
Y] E c oo hd )
c 'c ] < o o
o— -— =1 [5°] ud
¥ < [-% o o a
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Exam Practice Questions

Q1.The diagram shows Chlamydomonas, a single-celled protoctist that is found in water.

flagella

15um

(a) Name the structures labelled A and B.

LN 41 FoY e o] = OO SPP
2 R oYU To\ = U L= PP

(b) (i) Chlamydomonas has some structures that are normally found in plant cells, but not found in animal
cells.

Name two of these structures.

I 1T e o X T O O PR
o= | R Y T

(i) State why Chlamydomonas is not classified as a plant.

It.is. a.single-celled. (unicellular).organism.. whereas plants. are multicellular. organisms, ...........coe..

(c) Explain how Chlamydomonas obtains energy.

Chlamydomanas. contains.chloroplasts. so.it photosynthesises. using.light energy.to. make. glucose..it then....
respires 10.release energy. IO e g U S B e e ea e,
It contains .chloroplasts with.chlaraphyll, sa it.absorbs.light enetgy and.photesynthesises.to. make.cathohydrate; enetgy Js.then released by.tespiatian.
(d) Chlamydomonas has flagella.

Suggest a function of these flagella.

The.flagella.beat (whip). to.move the. organism through the.water.-.they. are .used for. movement/locomotion.
- Chlamydomonas diagram: single-celled protoctist with a cup-shaped chloroplast, nucleus, eyespot and
two flagella. A = chloroplast, B = nucleus.
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Lesson 2: Animal and Plant Cells
Label the cell structures:

Animal cell Plant cell

"o |'%%00e.-0 o

Match the cell structure to its function:

Cell Structure Function

Selldwall ey =" Stores Water and natrients” " !
XZ%&E&)TSWS eterand Controls what comes in and out of the cell
Mei raﬁb%ﬁgigﬁhm ?_?I(I)i\/lcfg? ageDﬁn rols what comes in and out of the cell
%}%ﬁfgblgﬁe photosyntesis Where photosynthesis happens
gﬁ’%\% 'éﬁﬁre chemes Provides strength and support for the cell
'i'\ll'ﬂ%isehhé) 145 the DA Where energy is released from food

i &%Em&fé\e ey s Where chemical reactions happen

What does organelle mean?

A structure feund within a-cell-(also- called a- sub-cellular structuke).

Which organelles are found in both animal and plant cells?

Which organelles can be found in only plant cells?

Ghloroplasts; & cellulose cell.wall and & large permanent vacuoks.
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Parts of a Light Microscope

Label the microscope using the following words:

coarse focus, fine focus, stage, light, slide, objective lens, eyepiece

e —

-~

fep—

Explain the functions of the following parts of the microscope:

Lamp: provides: the fight-that-shines -t through the Specifen-so- that it Cam BE SR+« st wrersr et st sesens
Focusing knob: weves the stage-(or e kenskup and cdewn-to bring the specimen into foetis - coarsetough-and fine.

Sta ge . Fhe .plat.ferm Hat the-slide-with the .spe.eimen G- p|a0ed SE)[es e rre ettt et tttitteeettttttettatntttitseeetssttettanntannns

Which objective lens would you use to find your specimen?
Fhe {ow- pewer ij.eetive. .|en.s.(x..4.)._ .............................................................................................................

Which objective lens would you use to observe detail?
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-~ Using a Microscope

(Never touch the surfaces of the eyepiece or objective lens, use specialized lens tissue if they are dirty)

Number the following statements in the correct order:

Order Instructions

9 Once your specimen is in focus, you can increase the magnification by turning the nosepiece
so that a higher power objective lens is above the slide

3 Use the rough focusing knob to move the stage to its lowest position

4 Place your slide on to the stage

6 Look through the eyepiece lens

7 Locate your specimen using the rough focusing knob (you may need to adjust the position of
the slide by moving the stage)

8 Adjust the focus for the enlarged image by using the fine focusing knob — do NOT use the
rough focusing knob at this point as you could damage the lens or crack the slide!

2 Turn the nosepiece so that the low power objective lens clicks into position above the hole in
the stage

5 Secure your slide with the stage clips

1 Switch on your microscope

Once you have the steps in the correct order, you are ready to begin looking at real slides!
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Help
Sheet

Before you look at onion cells under the microscope, you must peel off a very thin layer.

Step 1

o Carefuily cut out 2 small piece of onion tissue.

Step 2

« Use forceps or your finger nails to peel off the
inner surface (this looks like tissue paper).

Step 3

V
[ g \
 Put the piece of onion 'skin’ flat on a slide and add
two drops of lodine solution.

Step 4

= Gently lower the cover-slip onta the slide using a
mounted needle.
« Now look at your onion cells under the microscope.

Draw what your onion cells look like here:
Don’t forget to label any organelles.

- Onion epidermis cells drawn as rectangular
'brick-shaped' cells joined together, each labelled ys
cell wall, cell membrane, cytoplasm, nucleus (sj#fined
darker) and a large permanent vacuole; no cgforoplasts
(onion is not green).
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Pe° L Looking at animal cells

To avoid any chance of infection carry oat these instructions carefully.

A

Help
Sheet

Step 1

* Your teacher will give you a cotton bud from a

Step 2

il

]

e Immediately dispose of the cotton bud into a beaker
of disinfectant provided by your teacher.

=\

freshty opened pack.
= Genlly wipe the lining of your cheek with one end of
the cotton bud. + Smear the cotton bud over the centre of a slide.
Step 3 Step 4
A
. [p -
: It
~

* Put a drop of methylene blue stain on top of the

smear.

Step 5

¢ Place a cover-slip on top and look for cells under
the microscope at high power.

» Draw some of your cheek cells (2 or 3) and label
your drawing.

Siep 6

= At the end of the activity put the slide with lts

cover-slip Into a beaker of disinfectant.

-
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Exam Practice Questions

Q1 The diagram is of a cell from the leaf of a plant.

(a) Name the structures D, E and F.

T T 1Y U 1 S
12 T 1= Y2 2T ] 15 V< T

7 (8] £ T 1

(b) (i) What is the name of structure A?

2 | .Y 72 Y|

(i) What material is structure A made of?

Fe5 | 11 s XY =

(c) (i) What is the name of structure C?

B 75 o3 1 T[> Y

(i) What is the liquid it contains called?

cell T o

(d) Structure B is a chloroplast. What is its function?

Absarbs. light energy needed for PhoteSYNtRBSIS -« - ve v v e

(it.contains chlorophyll.which. traps .the.light. energy. usad 16.make-foad) . .cov v,

(e) Name two different structures that are found within the material labelled F.
007 Yo T Y2 [ 4 =

F 5 Y 1=T9 Y £ = .

10

3)

(1)

(1)

(2)

(2)
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Q2. The diagram shows a plant cell from a leaf.

Cell wall
Chloroplast

Nucleus

Cytoplasm

(a) List A gives the names of three parts of the cell.
List B gives the functions of parts of the cell.

Draw a line from each part of the cell in List A to its function in List B.

List A List B
Parts of the cell Functions
Where most of the chemical
reactions take place
Nucleus
Absorbs light energy to make food

Cytoplasm

Strengthens the cell
Chloroplast

Controls the activities of the cell

()

(b) Respiration takes place in the cell. mitochondria - respiration takes place in the mitochondria, which release energy from food.

Draw a ring around the correct answer to complete the sentence.

All cells use respiration to release | oxygen.

sugar.

(1)
(Total 4 marks)

11
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Q3. Diagram 1 shows a cell from a leaf.

Diagram 1

Cell wall
Chloroplast

Cell membrane

Nucleus Vacuole

Cytoplasm

Mitochondria

(@) How is the leaf cell specialised to carry out photosynthesis?
Tick (v) one box.

It has a permanent vacuole.

It has many chloroplasts. N4

It has cytoplasm.

It has many mitochondria.

(1)
(b) Diagram 2 shows another type of plant cell.
Diagram 2
Mitochondria Cell membrane
Nucleus
Cytoplasm Vacuole
Cell wall
Give two ways in which this cell is different from an animal cell.
1. 1. It has a cell wall made of cellulose
which gives the cell a fixed shape and support.
2. 2. It has a large permanent vacuole
filled with cell sap. which helps keep the cell firm (turgid).
(2)

Diagram 1 is a plant cell: it has a cell wall, chloroplasts and a large permanent vacuole, and its parts can be labelled
and matched to their functions.

A plant cell adapted to its job, e.g. a root hair cell has a

long extension giving a large surface area, or a palisade

cell has many chloroplasts.

12
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Q4. The diagram shows two cells, a bacterial cell and a plant cell.

Bacterial cell Plant cell
Mitochondrion Ribosomes

Ribosomes

Length =
2 micro-
metres

Magnification x 50000 Magnification x 500

(@) (i) Both the bacterial cell and the plant cell contain ribosomes.

What is the function of a ribosome?

It is where protein synthesis takes place - proteins are made.

Ribosomes are found in the cytoplasm of the cell.

(1)

(i)  The plant cell contains mitochondria but the bacterial cell does not contain
mitochondria.

Give one other way in which the plant cell is different from the bacterial cell.

The plant cell has a nucleus

but the bacterial cell has no nucleus (its DNA is loose in the cytoplasm).

(1)
(Total 2 marks)
A bacterial cell has no nucleus, no chloroplasts and no large vacuole; it has a

cell wall, a cell membrane, ribosomes and plasmid DNA.

Both cells contain ribosomes, cytoplasm, a cell membrane and DNA; only the plant cell has a nucleus,
chloroplasts and a large vacuole.

13
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Lesson 3: Diffusion

What substances does a cell need?

1. What useful substances need to move into a cell?

Oxygen .a.r.]d.g.|u oese .(.a{s.@ mifierad- i.o.ns,. QMo .a.eid.s.aﬂd.water.)._ ..........................................................................
2. What waste products does a cell need to get rid of?

GCarborr dioxice: (and ure.a.)._ ........................................

What is the definition of diffusion?

This apparatus will prove diffusion happens.
The wet litmus paper will turn blue as the

diffuses along the tube.

cotton wool soaked with
_ammonis sofution

1

Q. Can you draw an arrow to show the
Direction of diffusion.

Q, Can you label each end of the tube with high

concentration and low concentration.

2. So what if we made the concentration of the

. . . ammonia solution stronger (more particles!).
ammonia solution turns into gas and ST What do you think will happen to the diffusion

speed. (CIRCLE the answer you think in
red.)

Speed up Slow down Same

3. Now record the time for all the litmus strips to
turn blue for the weak ammonia and strong
ammonia.

Weak (time) Strong (time)

4. Welll Were you right? If NOT circle the
correct choice in blue.
Now...can you explain why below?

Concentration affects diffusion speed
because.............

I__J
-

14
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Effect of size on uptake by diffusion

SAFETY:
Take care with the solutions used: wear eye protection and rinse splashes off the skin.

PROCEDURE:

Collect agar cubes of different sizes—2cmx2cmx2cmandlcmxlcmx1lcm

Place the cubes in a beaker and cover with the acid (just enough to cover the surface).

Start the stop clock.

Leave the cubes and measure the time taken for the cubes to lose their pink colour completely.
While you are waiting, complete the table with calculations for each cube. (See student sheet.)

® QO 060 T 9o

experimment (about 5 mim).

How to calculate surface area and volume:

A B C D E F
= A? = 6B =A3 =C+D
Length | Area of Total Volume of | Surface Distance
of side | oneside | surface cube areato | travelled by
of agar | of cube area of (cm?3) volume acid (clear)
cube (cm?) cube ratio in mm
(cm) (cm?)
1
2
Row 2 (2 cm cube): A=2, B=4cm2, C=24cm2, D =8cm3, H =3, F = measured from the experiment {(about 5 mm).
3
row 1 N S, G0 £40E) =3 B2 G £58 EMRR Z s B bantiab e ARy from the

Cube A

SAofface = 1cmx 1cm = 1cm?
SA of cube = 1cm?2x 6 = 6cm?

V of cube
SA/N =6:1

=1emx 1ecm x 1cm = 1ecm?®

icm

V of cube
SAN =3:1

Cube B

SA of face
SA of cube = 4cm2x 6 = 24cm?
= 2cm X 2cm x 2cm = 8cm?

=2cmx

2cm = 4cm?

B

Volume of a cube = length x width x height (side
cubed). Surface area of a cube = 6 x (side x side),
because a cube has 6 faces.
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QUESTIONS:

Compare the surface area of the 1 cm block to the 2 cm block. In each case the length of the
side of the block doubles. What happens to the surface area?

‘Fhe-surface -areais-4 times bigger (it increases by a-factor 6f-4):-1-em-cuhe - =.6 -em2;. 2-cm- Gube = 24.0M2:s e vee oo

Compare the volume of the 1 cm block to the 2 cm block. In each case the length of the side
of the block doubles. What happens to the volume?

Compare the surface area to volume ratio of the 1 cm block to the 2 cm block. In each case
the length of the side of the block doubles. What happens to the surface area to volume
ratio?

‘Fhe surface-area-te volume Fatio decreases by half-- - falls from- 6:1-to 3:1: - because the volume: grows-faster than-the-surface area.

Is there any difference in the rate of diffusion as the size of the agar cubes increases?

¥es: ‘Fhe-acid iakes ionger-to-reach - the centre-of the larger -cube, because-the distance is-greater-ane the -senface area te vehime ratio is smaller.
The volume of a living organism is proportional to the number of cells in its body. Each cell

needs oxygen and nutrients and needs to get rid of metabolic waste products such as carbon
dioxide. The smallest organisms can absorb nutrients and get rid of waste by diffusion

through their outer membranes. Do you think larger organisms can do the same? Why?

No..Larger arganisms. have a.small.surface area 10.volime. ratic.and the .distanca .to. the. centre of the.body.is.toe. large; so ...

Should this procedure have a control? If so, what would it be?

Yes:-A-cube- of-the same size in-waier instead-of acid; te- show-that fhe- acid-is what causes-the -colokr: to-he-lost:

Complete the following paragraph, using the words provided below. Each word may be used
once, more than once, or not at all.

Third decrease body surfaces second area diffusion
relative ratio volume surface area slow size
Living organisms exchange materials across nhody surfaces  bY diffusion . Increasing size

means that yaolume grows faster than g rface area. Exchanging materials by diffision

becomes a very gon ___ process and not enough material will reach cells buried deep within
the body of large organisms. Complex structures like the root system of a plant or the lungs

of a mammal provide a large syrface area  for exchange and short distances for giffysion -

16
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Exam question practice: Diffusion & surface area to volume ratio.

8 Astudent investigated the effect of size on the movement of molecules.
He cut three different sized cubes from a block of clear agar jelly.

Cube Awas 2 x2x2cm. CubeBwas 1 x1x1cmand cube Cwas 0.5 x0.5 x 0.5¢cm.

7

cube A cube B cube C

The student wore safety glasses and placed the cubes in a beaker of red dye solution
for five minutes.

He then poured the solution into another beaker, washed the surface of the cubes
and dried them with blotting paper.

He then cut each cube in half and examined the newly cut surfaces.

Diagram 1 shows what the cubes looked like.

Diagram 1

a. Why did he wear safety glasses? (1)

c. Use aruler to measure the distance the red dye has entered each cube in diagram 1. (1)

Answer: g............. mm

17
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d. Calculate the surface area of cube A. (2)

Surface Area= g............unit  gmp........
(ii) Calculate the volume of cube A.

volume= j........... UNit  gm3..eo....

e. The student was told by his teacher that the cubes have different surface area to volume ratios.

Complete the table by putting one tick (V) in each row to show whether the statement applies to
cube A, B or C. (3)

/| Cube A Cube B /| Cube C

Largest surface area

Largest surface area to volume ratio

Greatest proportion of cube coloured red

f. Explain how this experiment can be used to understand the need to transport systems in larger
organisms such as humans. (3)

Lakge.organisms have.a small swface.area.to. uolume ratio,. se the. distance substances must diffuse from the swface.to- the

[eitve ekt rashyt g ocF elile anly- reached the-ouiside- of Hhe-biggest-cube ; showing: diffusion-is-toe- slow te-supply-the middle.

Diffusion alone-would ot -deliver-encugh oxygern and mutrienis te- the cells-deep -aside-the- body; -and-wastes-word-build up.

Se-larger-organisms:need a transpoert system-(heart; blood, capilaries) to-move:substances:guickly: to-every-cell.

(Total for Question 8=14 marks)

18
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Lesson 4 Osmosis
Define these terms:
Dilute

A dilute sokition: contains a-lot of water and: only & likte GHeSolved SO (@.g: SUGBT e orerererer ittt
Concentrated

Draw a dilute solution, a concentrated solution and a pure water diagram in each of the

spaces below.

- Draw particles in the boxes: dilute = a few solute dots in lots of water; concentrated = many solute dots; pure water =
water particles on

Define osmosis

@Smesis.jg.t.he.mo\/.ement.@f.wat.e.r..m@]eeuleg.t.h{@ugh.a.p.ar{.ia“y.pepme.able...............................................
membrane: from-a dilute soletion- (Righ- water coneentration) {0- 8- CORMGERFAIRE: sss+sr it
SOHHIORN (lovv -water-concentration): It is-a-passive: rocess - RO fABTGY I8 NEREAEE: s+t vttt

What is a partially permeable membrane?

A membrane with: very- small-hioles- that lets -small molectles SUGH @8- WaLeF «+o o vvevsr i,

pags{hr@ugh,b{j{n0t|a(gerso|.u{em9|ecu|.e.5
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—

page Help
a A model cell i
Copy and complete this table:
liquid inside liquid in weight of model cell (g) change in
model cell | Visking tubing beaker at start after 30 mins | weight of cell (g)
A
B
Step 1 Step 2

 Cut 2 pieces of Visking tubing 12 cm long.
Tie the end of each with cotton.

¢ Fill cell A with sugar solution
and tie the open end with
cotton.

* Fill cell B with water and tie
the open end with cotton.

Step 3

* Wipe the outside of each model cell carefully with
a paper towel.
» Weigh each cell and put the reading in the table.

Step 4

* Put cell A into a beaker of water and cell B into a
beaker of sugar solution. ..
* Re-weigh your model cells after 30 minutes.

Questions
I ‘What did cell A look like after 30 minutes? _

2 What has happened to the weight of
cell A after 30 minutes?

Explain what has happened.

3 What did cell B look like after 30 minutes?

4 What has happened to the weight of
cell B after 30 minutes?

Explain what has happened.
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Fill in the cartoon strip to show describe what happens when you place an animal cell into
an isotonic (same concentration), a concentrated and a dilute solution.

Match the diagram to the correct description of how a plant cell behaves in each type of
solution:

Plant cell placed in a concentrated solution. This leads to the
movement of water out of the cell. This can lead to plasmolysis.

Plant cell placed in a dilute solution. This leads to the movement
of water into the cell causing turgor pressure.

Plant cell placed in a isotonic solution. Water enters and leaves
the plant cell at an equal rate, this leaves the plant cell flaccid.

- Isotonic - the cell stays the same size (water moves in and out at equal rates). Concentrated -

water leaves the cell by osmosis, so it shrinks and shrivels. Dilute - water enters the cell by

osmosis, so it swells and may burst.

- Match the diagrams: cell with the membrane pulled away from the wall (plasmolysed) = concentrated solution; firm,
swollen cell (turgid) = dilute solution; cell that is soft/flaccid with no change = isotonic solution.
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Potato Osmometer

The apparatus in the diagram is used to demonstrate the movement of water through plant tissue.

apparatus A
peeled
fresh 10% salt
potato solution

(

1— distilled
y water

apparatus B

peeled
fresh
potato

distilled
water

: —— 10% salt
IR solution

apparatus C

peeled
boiled
potato

10% salt
solution

(

1 distilled
water

Describe what changes you would expect to observe after leaving the apparatus set up for one
hour, and, in each case, explain why the change has occurred.
Apparatus A

Change The-water-level-in the-capiliary-tUbe FSES (H1e: POLAD GAINS MBS+ wrrrrrrmrrrrerrsrseess

EXp I anation Water-moves-into the potaeto cells by 0smeosis,-because the weter concentration-outside is higher-than ingide the cells.

Apparatus B

C h ange. The.water-level -Stays about-the same -+ Ghanges.ve.r.y. liftl@secerececeracinnniiiiniiiinniiiannnes

EXp I anation The solution-ant the potato celis-are-at ebout-the same: coneentration-@{sotonic); ‘so-weater moves in-amnd -out at equal rates.

Apparatus C

Change The-water-level-in the-capillary-tube falls (e POIate 10SES MASS) s wrrrrrrssrrsrsrressrens

EXp I anation Water moves-outof the potato celisby-osmosis mto the comcentrated suger sofution: whick: hes a {ower weater concentration.

22



Double Award Science - Biology Topic 1 Cells and Microbes  Island School Science Department
Lesson 5: Investigate the effect of sugar solution on plant tissue

In this practical you should:
¢ Identify independent, dependent and control variables
e Write a risk assessment
e Produce a graph of your results
e Write a conclusion using your results and your scientific knowledge

Equipment
e Potatoes e Measuring cylinder
e Scalpel e Sticky labels
e Ruler e Test tube rack
e 5 boiling tubes e Kitchen roll
e Sugar solution — 0 mol dm3, 0.2 mol e Balance

dm=3, 0.4 mol dm=3,0.6 mol dm-3, 0.8

mol dm=3, 1 mol dm?3
Method

1. Cut the potato into six equally sized cubes (using the ruler) and pat the cubes dry.

Use the balance to find the start mass of the cubes.
Put the boiling tubes into the rack and put a cube of potato in each tube.
Use the measuring cylinder to measure 20cm? of the first solution into one of the tubes,
label the tube to show which solution is in it.
Repeat with the other solutions.
Leave for the amount of time suggested by your teacher.
Remove the cubes from the boiling tubes and re-weigh them.
8. Calculate the change in mass for each cube.

Risk assessment
1. What is the main risk in this experiment?

P wnN

N o

2. How could you reduce this risk?
Gut on-a-white tile;-keep-the blade pointing: away-from your-fingers; -and keep your-fingers-behind-the blade: ---

Variables
3. Whatis the independent variable in this experiment?

4. What is the dependent variable in this experiment?
5. What is a control variable in this experiment?

‘Fhe-size-(volume)-of Hhe-potate- cubes: ~ alse- the-thme-left and-the FemMPeFatEE . soo st
6. How is this variable kept the same?

Gt all-six-cubes to- {he.S.ame.gi.ze.usjng.a.r.u.|er.,.and.d.r.y. thern the-same- Ty PP PP TP T OPPPETOPPRITPPRIY
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Results
Concentration Mass of potato at Mass of potato at end | Change in mass (g)
(mol dm™3) start (g) (g)
0.0 2.50 2.85 +0.35
0.2 2.50 2.72 +0.22
0.4 2.50 2.50 0.00
0.6 2.50 2.35 -0.15
0.8 2.50 2.20 -0.30
1.0 2.50 2.05 -0.45
Draw a graph of your results on the next page
Analysis
1. Which variable goes on your x-axis?
Thec@.ncentpaﬂonOfth.esug.a.rsejugen(mol.dm-:;)

2. Which variable goes on your y-axis?

3. Why do you calculate % change?

Beecause-the-cubes -may nothave started wih -exactly- the-same: mass, . se-the: percentage: change Jets you-compare them fairly.

4. Inthe diagram shown, what is the arrow showing moving out of the

potato?

5. What is this process known as?

OGNS e reeveerensess
6. Write out the

definition of the process

Osmoesis s the-movement of water molecules fom-a-dilute -Selution: (RIgh WateF «- oo ccrr i

concentration) io-a-concentrated- solition (low water-concentration) -throtgh: a-partially: permeable- merbrane.
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- Graph page for the potato practical: plot sugar solution concentration against change in mass of the potato from
the results.
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Conclusion
1. Describe the relationship between sugar solution and mass of the potato shown in your graph.

As.the.sugar.cencentration. increases, the .changs.in. mass .of. the potate. decreases: in.dilute solution the potate....

GakS . MASS,: I CONCBNIALET SOlHION . lOSBS MIBSS 1ottt retetittririii ittt i s st s s s ra e e

2. Explain the relationship between sugar solution and mass of the potato.
Watek moves.from. high.to low. water.concentration.through the partially permeable membrane concentraiad. ...

sugar- solution. draws waltar. o (Mass falls).,. diite -SOlLHION 181S MELEY I (IIABSS FISES)ae v eer ittt
Ag the sugar solutien becomes-more cencertrated, water-moves: out-of the potato cells- by -09mosis; 3o the mass-of-the -potate decreases.

‘Fhe more-dilute the sugar sokition.- the- more water enters the: potato-cells- by esmasis; -so-the- greater-the inerease in mass.
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Lesson 6: Active Transport

Define active transport:
AGtve: tFanspart 46 e movement. ok Suhstances. against a-conceniration gradient; #om a-region.of lower.concarntration 4G a:«. ...
ragion: of high ek CoONGeRtFation; . LSHIG -2 BLgY el eASEA DA FESPIFAHOR: svesve sttt i i i s s s s s e

Arotive (raRsSpertis- e mevement of paricles aorose a-pastially permeable membrane fForr a-lovwer e e higlher concentration, againsithe gradient; USing-eRergy fFoRT PRSP atON e css e

Watch the video on active transport and answer the following questions:

https://www.youtube.com/watch?v=eDeCgTRFCbA

1. What is required in order for active transport to take place?

ENergy (1eleased oy f@SPIFation)s e cee sttt ittt s e e e e e s s e s s s s s s s s sannas

2. What is the name of the structure which carries molecules across the cell membrane
during active transport?

3. Which process released the energy needed for active transport?

R.espira.tjor.]. (a.erobi(; .r.espi Fadi om.)._ ..........................................................................................................................

4. Give an example of a plant cell where active transport commonly takes place.

RGeot hair-cells .(a.bs@rbing Mmineral ions from.the.s@il.)., ................................................................................................

5. Which organelle is prevalent (more common) in cells that carry out active transport
more frequently?

Mitochondria.
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Comparing diffusion, osmosis and active transport.

Task: Sort the following statements into the correct columns.

» Passive process

*  Active process

* Requires energy

+  Does not require energy

*  Moves molecules against a concentration gradient

*  Move molecules down a concentration gradient

*  Moves substances from a high to a low concentration
*  Moves substances from a low to a high concentration

* Movement of water only

Diffusion

Osmosis

Active transport

Active process; Requires energy; Moves
molecules against a concentration
gradient; Moves substances from a low
to a high concentration

Passive process; Does not require
energy; Move molecules down a
concentration gradient; Moves
substances from a high to a low
concentration

Passive process; Does not require
energy; Move molecules down a
concentration gradient; Moves
substances from a high to a low
concentration; Movement of water only
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Exam Practice Questions

The image below shows an epithelial cell from the lining of the small intestine.

(@)

(b)

(c)

(ii)

Direction in which
food is absorbed Highly folded surface

g _ ol
\\ ™ Mitochondria

\ g

In the image above, the part of the cell labelled A contains chromosomes.

v

What is the name of part A?

Nucleus

How are most soluble food molecules absorbed into the epithelial cells of the
small intestine?

Draw a ring around the correct answer.

osmosis respiration

Suggest how the highly folded cell surface helps the epithelial cell to absorb soluble food.

It increases the surface area of the cell membrane, so more soluble food molecules can be

absorbed more quickly (by diffusion/active transport).

Epithelial cells also carry out active transport.

(i)

(ii)

Name one food molecule absorbed into epithelial cells by active transport.

Glucose

Why is it necessary to absorb some food molecules by active transport?

The concentration of these molecules inside the cells is higher than in the gut, so they

must be moved against the concentration gradient using energy from respiration.

29
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(1)

(i)  Suggest why epithelial cells have many mitochondria.

Active transport needs energy, and mitochondria release energy by respiration, sSo many

mitochondria provide enough energy for the cell to absorb food molecules.

The epithelial cells carry out active transport of substances. which requires energy.

Mitochondria release that energy by respiration, so cells that do a lot of active transport need many mitochondria.

()

(d) Some plants also carry out active transport.
Give one substance that plants absorb by active transport.

Mineral ions (e.g. nitrate ions), absorbed from the soil into root hair cells.

(1)

Chicken eggshells contain calcium. Calcium ions are moved from the shell into the cytoplasm of
the egg.

Table 2 shows information about the concentration of calcium ions.

Table 2

Concentration of calcium

Location ions in arbitrary units

Egg shell 0.6

Egg cytoplasm 2.1

(e) Explain how calcium ions are moved from the shell into the cytoplasm of the egg.

Calcium ions are moved by active transport: the cytoplasm (2.1) has a higher concentration than

the shell (0.6), so the ions move against the concentration gradient, using energy.

Calcium ions pass from the shell through the partially permeable cell membrane into the cytoplasm of the egg.

They are carried by carrier proteins in the membrane against the concentration gradient - this is active transport.

Active transport needs energy. which is released by respiration (ATP) in the mitochondria of the cell.

Because it uses energy and carrier proteins to move ions against the gradient, the cell must be living with a good supply of oxygen.

()

30



Double Award Science - Biology Topic 1 Cells and Microbes  Island School Science Department

Q2. (a) Some scientists investigated the rates of absorption of different sugars by the small

(b)

intestine.

In one experiment they used a piece of normal intestine.
In a second experiment they used a piece of intestine poisoned by cyanide. Cyanide is
poisonous because it prevents respiration.

The results are shown in the table.
Villi and microvilli give a large surface area, the wall is one cell

thighrslhoet mﬁggﬁ%‘ﬁr{:ﬁéﬁ tr?éfrg E%?fﬁ.th%%d supply, so
] . Intestine poisoned by
Sugar Normal intestine cyanide
Glucose 1.00 0.33
Galactose 1.10 0.53
Xylose 0.30 0.31
Arabinose 0.29 0.29

(i)  Name two sugars from the table which can be absorbed by active transport.

1. Glucose

2. Galactose

(1)

(i)  Use evidence from the table to explain why you chose these sugars.

Cyanide stops respiration, so less energy for active transport: glucose (1.00 to 0.33) and

galactose (1.10 to 0.53) are absorbed much more slowly, while xylose and arabinose

barely change.

3)
All of the sugars named in the table can be absorbed by diffusion.
Explain how information from the table provides evidence for this.

All four sugars are still absorbed (their rates are greater than zero) even when respiration is

stopped by cyanide, so they can move into the intestine by diffusion, which does not require

energy.

()

31



Double Award Science - Biology Topic 1 Cells and Microbes  Island School Science Department

Lesson 7: Pathogens

TASK 1: Sort the diseases into the table. Is it a communicable or non-communicable disease?

Tuberculosis (air borne - bacteria) | Diabetes (pancreas malfunction)

Respiratory Diseases (e.g. asthma) | Cancer (genetics/ environmental)
(genetics/ environmental)

Arthritis (genetics/ environmental) | Cholera (water borne - bacteria)

Measles (air borne - virus) Stroke (genetics/ environmental)

Small pox (body fluids - virus) Chicken pox (air borne & fluids -
virus)

High blood pressure( genetics/ Influenza (air borne - virus)

environmental)

Typhoid (water borne - bacteria) Sickle cell anaemia (genetics)

Heart Disease (genetics/ HIV (blood and fluids - virus)
environmental)

Communicable Non-communicable

CSOrtthe diseases 1rom the picture: communicable = caused gy patnogens, spread between people (€.9. 110, cholera,
mmalaria); non-communicable = not infectious (e.g. cancer, diabjetes).

Questions
1. Describe how bacteria make peopile ill.

Bacteria.make. us ill by .reproducing.rapidly in.the.bady.and releasing.taxins (poisons).that.damage.cells and.tissues............
2. Give 2 examples of illnesses caused by fungi.

E ] TSI {0 Ty =TT o Y o
3. Describe how viruses make people ill.

\iruses.invade host.cells.and.reproduce.inside.them, damaging .or. destraying.the.cells,.which.makes usill. ............. ... ..
4. Give 2 examples of illnesses caused by protists.

AV = F= Y= =TT o =Y 0 g To L=y oL ol e YA (=T )=
5. Explain why a virus is not a living organism.

Vituses are.not made.of. cells.and da not.carry .aut.the life processes (e.g. respiration. nutrition);.they can only reproduce.inside.a living hast.cell......
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Diseases and Their Causes

Disease Pathogen How it’s spread? Symptoms Treatment
Fl Virus (influenza virus) Droplet infection - inhaled | Fever, headache, aching
u droplets from coughs and | muscles, cough, tiredness
sneezes
p . Bacterium (e.qg. Droplet infection - inhaled | Fever, cough with
neumonia Streptococcus pneumoniae) | droplets from coughs and | phlegm, difficulty
sheezes breathing, chest pain
Ri Fungus Direct skin contact with Itchy, red, ring-shaped
Ingworm infected person/animal or | rash on the skin or scalp
contaminated surfaces
and spores
hol Bacterium (Vibrio cholerae) | Contaminated water or Severe watery diarrhoea
Cholera food (faecal-oral route) and dehydration
Virus Contact with infected Mottled yellow patches on
Tobacco

Mosaic Virus

plants, contaminated tools
or aphids

leaves, stunted growth

Protoctist (Plasmodium)

Bite of the female

Fever, shivering,

Malaria Anopheles mosquito headache, anaemia
(vector)
Virus Exchange of body fluids - | Flu-like illness, weakened
HIV (AIDS) sexual contact, infected

blood, mother to baby

immune system,
opportunistic infections
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Cells and Microbes — Summary

e Living things are made from cells and carry out the processes of life

e There are 5 kingdoms — animals, plants, protoctists, fungi and bacteria

e Viruses are not living organisms as they do not have a cell surface membrane, cytoplasm or other
organelles. They are parasites that must rely on a host to reproduce.

e Animal cells are different from plant cells as they do not have a cellulose cell wall, chloroplasts and a
large permanent vacuole

e In a multicellular organism, there are differentiated cells each adapted for a specific function

e Stem cells are undifferentiated but with the right stimulus have the potential to become any specialized
cell

e Molecules can move in and out of cells using the processes of diffusion, osmosis and active transport

¢ Diffusion is passive - molecules from an area of high concentration to an area of low concentration until
dynamic equilibrium is reached.

e Osmosis is also passive but applies only to water, moving from an area of high water concentration
(dilute solution) to an area of low water concentration (concentrated solution) through a
selectively/partially permeable membrane

e Active transport requires energy and moves substances against the concentration gradient e.g. the
movement of mineral ions into root hair cells from the soil

e The rate of diffusion is affected by: temperature, the surface area to volume ratio, the distance molecules
have to travel and the difference in the concentration gradient

e Most multicellular organisms need to rely on a transport system to deliver substances to all cells as
diffusion would not be efficient enough to support life

e Fungi can be unicellular like yeast or multicellular like mushrooms and mould

e All fungi are saprotrophs — they feed using extracellular digestion

e Fungal cells have a cell wall made from chitin, mycelium made of hyphae but cannot photosynthesize.

¢ Fungi have an important roles as a food source, in food production (bread and beer) and are essential for
recycling nutrients (decomposers)

e Microbes that cause infectious diseases are called pathogens and may be a virus, bacterium, fungus or a
protoctist.

e Bacteria have a cell wall, some can photosynthesise but they do not have a nucleus. Their DNA is
circular and is found in the cytoplasm. They also contain plasmids.
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Unit 1 Cells and Microbes Revision Notes

Syllabus Statements

Revision Notes

1a) Characteristics of living
organisms
1.1 Understand that living
organisms share the

following basic

characteristics:

e they require nutrition

e theyrespire

o they excrete their waste

e theyrespond to their
surroundings

e they move

e they control their
internal conditions

e theyreproduce

e they grow and develop.

Living organisms share these characteristics: they require nutrition, respire, excrete waste,
respond to their surroundings, move, control internal conditions, reproduce and grow and
develop.

1b) Variety of living organisms

1.2 describe the common
features shown by
eukaryotic organisms: plants,
animals, fungi and
protoctists

1.3 describe the common
features shown by
prokaryotic organisms such
as

1.4 Recall the term ‘pathogen’
and know that pathogens
may be fungi, bacteria,
protoctists or viruses.

Plamtks: cellulose wall, chloroplasts, large vacuole. Animals: no cell wall, multicellular, move.
Fungi: chitin wall, saprophytic, hyphae. Protoctists: single-celled, e.g. Amoeba, Euglena.
Animals:

Fungi:

Protoctists:

Bacteria:

Viruses:

2a) Level of organisation

2.1 describe the levels of
organisation within
organisms: organelles, cells,
tissues, organs and systems.

Organelles form cells, cells form tissues, tissues form organs, organs form systems: e.g.
nucleus - muscle cell - muscle tissue - stomach - digestive system.

2b) Cell structure

2.2 describe cell structures,
including the nucleus,
cytoplasm, cell membrane,
cell wall, mitochondria,
chloroplasts, ribosomes and
vacuole

2.3 describe the functions of the
nucleus, cytoplasm, cell
membrane, cell wall,
mitochondria, chloroplasts,
ribosomes and vacuole

2.4 know the similarities
and differences in the
structure of plant
and animal cells.

Nucleus: DNA/control. Cytoplasm: reactions. Membrane: entry/exit. Cell wall: support.
Mitochondria: respiration. Chloroplasts: photosynthesis. Ribosomes: protein synthesis.
Vacuole: cell sap.
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2d) Movement of substances
into and out of cells

2.15 understand the
processes of diffusion,
osmosis and active transport
by which substances move
into and out of cells

2.16 understand how factors
affect the rate of movement
of substances into and out of
cells, including the effects of
surface area to volume ratio,
distance, temperature and
concentration gradient

2.17 Practical: investigate
diffusion and osmosis using
living and no-living systems

2.51 understand why simple,
unicellular organisms can
rely on diffusion for
movement of substances in
and out of the cell

Diffusion: down a concentration gradient. Osmosis: water through a partially permeable
membrane. Active transport: against the gradient, uses energy. Rate: SA:vol, distance,
temperature, gradient.
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Revision - Knowledge Recall Multiple Choice Test

1. Which of the following sets of conditions would make diffusion of a substance into a cell fastest?
Briffuaiste epdlagiellderiastesatithgrddigetsurface area, a short distance

cell surface area concentration difference
® high high
B high low
C low high
D low low

2. Here are some statements about active transport.
1. active transport pumps particles down a concentration gradient
2. active transport requires ATP statement 2 is true: active transport requires ATP, the energy released by respiration.
3. active transport requires living cells

Which of the statements are correct? Statements 2 and 3 are correct - active transport needs ATP and a living cell.

A 1land?2
1and 3
2and 3

D 1,2 and 3

3. The graph shows the transport of mineral ions into a plant root hair cell over time with oxygen and without
oxygen.

with oxygen

by root

---------------------------------- without oxygen

Mass of mineral taken up

\

Time

Which processes does the root hair cell use to transport the mineral ions?

A active transport alone
@ active transport and diffusion
diffusion and osmosis
D diffusion alone

4. Which of the following is the correct order of structures?

A cell, tissue, system, organ

cell, tissue, organ, system
C cell, organ, system, tissue
D cell, system, tissue, organ

Statements 2 and 3 are correct - active transport requires
ATP and living cells; statement 1 is wrong because it
works against the concentration gradient.

Statement 1 is false: active transport pumps particles against (up) the
concentration gradient, not down it.

Statement 3 is true: active transport requires living cells because it needs energy and carrier proteins.
With oxygen the ions are taken up faster by active transport; without oxygen only diffusion (a passive process) can occur, so uptake is slower.
37

Active transport and diffusion - the cell uses active transport when oxygen is
available and diffusion when it is not.
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5. Which row correctly states the functions of the organelles?

Mitquihotodsiathedsss ehenengleby tEspna@sdherdelisomes make protein; chloroplasts carry

mitochondria ribosomes chloroplasts
A photosynthesis protein synthesis respiration
B photosynthesis respiration protein synthesis
C respiration photosynthesis protein synthesis
@ respiration protein synthesis photosynthesis

6. Which of these structures are found in both plant and animal cells?
A cell membrane, cell wall and large vacuole
@ cell membrane only
cell wall and large vacuole
D cell wall only

7. Which row correctly identifies a prokaryotic cell?
bhiolepsasigapid sriacgs peemaname vaitookeondrianiyihridasooeds)cell wall,

nucleus mitochondria
@ Tyt pesiary atislsenEbdreniesnd inad oganelass biglraes ts delbvalthe
B ribosomes andabsenitis. present
C present absent
D present present

8. The diagram shows a yeast cell.

9. Which of the following statements about yeast is correct?

A it is a eukaryote and has a cell wall made of cellulose
it is a eukaryote and has a cell wall made of chitin

C it is a prokaryote and has a cell wall made of cellulose

D it is a prokaryote and has a cell wall made of chitin

- Yeast cell diagram: complete the labels, e.g. cell wall (chitin), cell membrane, cytoplasm, nucleus, vacuole.
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10. The diagram shows a single celled organism called Euglena. Euglena is placed in the kingdom Protoctista (protoctists).

In which kingdom should Euglena be placed?

A animals
B fungi
plants
protoctists
11. Which of the following can have both multicellular and single-celled organisms?
A animals
bacteria
é fungi
D plants

12. Which of the following rows matches the carbohydrate molecule with a correct group?
Glycogen is the storage

glycogen carbohydst@apehnimals;
A animals starch andftiigibse are
B fungi found in pplagtsnd
C plants glucose is Bugghr found in
@ plants both. animals

13. Below is a list of the characteristics of life.
movement
respiration
sensitivity
growth
reproduction
excretion
nutrition
control
How many of these characteristics of life do bacteria exhibit?
A 5
B 6
7
8
In the protoctist kingdom - Euglena is a single-celled organism with both plant-like (chloroplast) and animal-like
(flagellum) features.
The characteristics of life are movement, respiration, sensitivity, growth, reproduction, excretion and nutrition.

All seven - bacteria are living organisms, so they show movement,
respiration, sensitivity, growth, reproduction, excretion and nutrition.
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14. Which of the following statements about viruses is correct?

A viruses are made of cells
viruses can reproduce outside the body
é viruses carry DNA or RNA
D viruses release energy by respiration

15. Which of the following groups contain examples of pathogens?
Nircises arcongatielies @ils cine p higve podytplaside a

bacteria host cprotoctists viruses
A no WieLisdisicnadisiia s it duiyphechatan pReSgbts e.g.
B no fungus that ¥@8ses athlete's foot. no
@ yes yes yes
D yes no yes

16. Below are some statements about fungi.

fungal hyphae release enzymes to digest food
the network of hyphae is called a mycelium
many fungi use saprophytic nutrition
examples of fungi include yeast and Mucor

How many of the statements are correct?

A 1
B 2
3
4

Fungi have a cell wall but no chlorophyll, feed on dead or living material (saprophytes or parasites) and reproduce by
spores; yeast and Mucor are fungi.

The correct count is the number of true statements: fungi have a cell wall and no chlorophyll, feed on dead material, and
include yeast and Mucor.
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Revision Exam: Application of Knowledge

1 a) Although plants and animals have many different features, they also have some features in common.

The table lists some features.

In each box, place a tick(V) if the feature is present or a cross (x) if the feature is absent. One has been done
for you. (4)

Tick one box in each row: nucleus - plant

and animal cells E%%g&eeria); cell wall - Plants Animals

Can move from place to place X v
plant and bacterial cells; chloroplast - plant

SRS RRSukRNRloRyAhesIs

Are multicellular Plants: - Animals: -

Have cells with cell walls Plants: - Animals: x

potare carbohydrate as glycogen Plgnts: x - Animals: -

(b) Organisms that cause disease are known as pathogens.
Give two groups of organism that include pathogens. (2)

35 Vs 1= = e
B Y =

(Total for Question 1= 6 marks)

2. The table lists the names of different structures found within a human.
Complete the table by numbering each structure in order of its size.
Use number 1 for the smallest structure through to number 4 for the largest.

Name of structure Order of size

Brain

Nucleus 1

Nervous system 4

3Nerve cell 2

(Total 3 marks)
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3. John wanted to investigate the effect of the size of potato tissue on the rate of osmosis.

He cut three different sized cubes of potato, one 0.5 x 0.5 x 0.5 cm,one 1 X1 X 1 cm
andone2x2x 2cm.

He weighed the potato cubes and recorded their masses.

He then placed each cube into a beaker of distilled water and left them for 1 hour.
He weighed them again and recorded their new masses.

In each case the mass of the potato cubes increased.

The table shows his results.

| Potato cube siz drigimﬂ mass | Final mass Perceﬁtage chaﬁée ’
SR DR ing . ng " inmass (%) |
05x05x05 0.06 007 | 16.67 |
Ixix1 | 051 | o056 | ]
| 2x2x2 | 404 | a0 | 149 |

His teacher told him to calculate the percentage change in mass of each cube.

(a) (i) Calculate the percentage change in mass for the 1 x 1 X 1 cm cube.
Show your working.

Answer:............. Rercentage.change in.mass.=.(change in.mass = starting mass).x.10Q, calculated.fram.the results in the table.

(if) Explain why John converted change in mass to percentage change in mass. (1)

The cubes. had. different starting masses,.so. converting.to.percentage change .allows .a.fair. camparison......

LTS ATV =Y = 1 1= o

(b) Use your knowledge of osmosis to explain why the mass of each cube increased.  (3)

The water was.more dilute than.the cell. sap, .so.water. maved.inta the.patato.cubes hy.osmosis. through the
partially.permeable.membrane, fram high. to. low .\water.concentratian, .increasing their.mass...................

The surrounding.sugar selution was more. dilute (higher.water. potential). than. the .cell sap.inside the. potato cells.
Water. therefore.moved.into. the potate.cells. by.osmosis, through the.partially. permeable .cell membrane.

The cells.gained.water. and became.turgid, so.the mass.of.each cube.increased...........covveviinnan.
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(c) John’s teacher suggested that the different sized cubes have a different surface area and volume.

Use the formulae below to calculate the surface area (SA) of each cube, the volume (Vol) of each cube and
their SA:Vol ratios.

Surface area of a cube = 6 x side x side, volume = side x side x side, then SA:Vol = SA divided by volume; the smallest cube has the largest SA:Vol ratio.

SA= 6 x (cube side in cm)?
Vol= (cube side in cm)?

Write your answers in the table below. One cube has been done for you. (3)

Cube side in cm Surface area in cm? | Volume in cm?® Sa:Vol ratio
0.5 1.5 0.125 12
1.0

20 BRmAYEE L Ghs BRWoSYPl53 1 ©

(d) Explain the effect of the different SA:Vol rations on the rate of osmosis into the potato. (2)

The smaller cuhe.has.a.larger. surface atea to. volume ratio,.so. there.is relatively more. membrane. surface..
for.water.to.enter, s0.0smosis. (water.uptake). into. it is.faster.than.inta the.latger.cube. ... iiiians
The.smaller the.cubs,.the larger its surface area te wolums ratio,-se.more of .its surface is in-centact with-the solution pek unit of volume.

Water. therefore. enters the-smaller. cube-by.osmosis. faster than the larger-cube; so the smaller cube. gains mass mors .quickly.

(e) Potato tissue is made from plant cells.

Draw and label a plant cell in the space below. (3)
- Draw and label a plant cell: cell wall, cell membrane,

cytoplasm, nucleus, chloroplasts, large permanent

vacuole, mitochondria, ribosomes.

(Total for Question 3 =11 marks)
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4. The drawing shows a piece of bread. The bread is going mouldy because a fungus is
growing and feeding on it. When the fungus grows it produces many threads (hyphae)
that spread over the bread.

fungus growth

// (hypba)

__ )

The hyphae secrete enzymes that digest the bread. The products from this digestion are
then absorbed by the fungus.

(a) The diagram shows a magnified view of a single hypha from the fungus.

C: Gube.C:-work-out.the. SA:Vol ratio .by.dividing.the. surface.area by the .volume -.show your.working.and give the value.

D: Gube.D:.work-out.the. SA: Vol ratio .by.dividing.the. surface.area by the .volume -.show your.working.and .give the value.

(Total for Question 4 = 4 marks)
- Name the parts labelled A-D on the diagram; if it is a cell diagram, typical answers are A nucleus, B cytoplasm, C cell
membrane, D mitochondria (for a plant cell: chloroplast/cell wall/vacuole).
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5. The graphs show the effect of changing the temperature on the rate of movement of

substances into cells.
A A
rate rate
temperature temperamt;
A B
A A
rate rate
temperature temperature
C D

(i) Which graph shows the effect of temperature on diffusion? (1)

The graph showing rate of diffusion.increasing.steadily. as.temperatuce increases.(particles.gain kinetic energy and move.faster)........
(ii) Which graph shows the effect of temperature on active transport? (1)

The.graph showing rate rising to.an optimum.temperature.then. falling.as.carrier. proteins/enzymes.denatute

(Total for Question 5= 2 marks)
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6. The diagram shows two different-sized potato cubes, X and Y, that were placed in distilled
water for one hour.

X Y

(a) Explain why both cubes gained in mass after one hour. (3)
The salution autside.was.more. dilute.than the cell.sap,.sa water.moved. into the.potata cells.by. osmosis.....

through the partially permeable.memhbrane,.incteasing.the.mass. ....ooei i e i ie s

(b) (i) Put atick v in the row of the table that correctly describes the change in mass for cube X compared

to cube Y. _ ,
Tick the correct row for each cube using the
M?ss of \Q/at,er aQsorbe in % increase in mass | tick
results: the cube with the larger surface area
tomvgtrj-r%e ratio absorbs more water and has lower
alﬁgshser % increase in mass. lower
less higher
more higher

(i) Calculate the percentage increase in length of the potato cylinders after one hour in water. Show your
working. (2)

Rercentage.increase. in.length. = (increase in length =.original length) x.100,.using. the .data.from.the results.

Answer: (inerease in leng%} original length) x 100 (%)

(iii) Explain why the potato cylinders increased in length when they were in water. (3)

c) Suggest why the graph levelled out for solutions of sucrose greater than 5 arbitrary units. (1)

The solutions were more dilute than the cell sap, so water moved into
the potato cells by osmosis through the partially permeable membrane,
from high to low water concentration, so mass increased.

46
Percentage increase = (increase in length divided by original length) x 100, e.g. (6 divided by 30) x 100 = 20%.

Water entered the potato cells by osmosis (the solution was more dilute than the cell sap), so
the cells swelled and became turgid, increasing the length of the cylinders.
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7. A group of students investigated osmosis.
They cut potato cylinders, 40 mm in length.
Some of these cylinders were put into water and some into sucrose solations of differemt
concentration.
After one hour the length of each potato cylinder was measured.
The graph shows the length of the cylinders after one hour plotted against the concentration of
SUCTOSE.
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Length of potato
eylinder in mm

41—t

0 i 2 3 “ 5 6 7

Concentration of sucrose
in arbitrary units

Use the graph and your knowledge to answer the guestions.

(a) (i) which concentration of sucrose resulted in exactly 2 mm increase in length of potato cylinders? (1)

Read the sucrose.cancentration.from the graph.where the.inctease in length is. 2.mm (where.the.curve. crasses 2.mm on the y:zaxis). .....

(if) Which solution of sucrose had the same concentration as the cell sap in the potato cells? Give a reason for
your answer. (2)

The. sucrose solution.in which. the potato.cylinders. showed no.change in.length ar. mass.(Q%.change) had...
the same. carneenirationas.heweelt saptal.outside equals.that inside. the cells . so water.enters.and leaves at the.same.rate.~the graph crosses zero there.

The sucrose concentration where the graph shows zero change in length - no net water movement means the solution has the
same concentration as the cell sap (isotonic), SO no 0smosis occurs.
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Appendix - answers with no space on the original page

These belong to the printed question on the page shown.

pl1: Animal cell labels: cell membrane, cytoplasm, nucleus, mitochondria, ribosomes. Plant cell labels: cell wall, cell
membrane, cytoplasm, nucleus, chloroplast, large vacuole, mitochondria, ribosomes.

pl2: Microscope labels: eyepiece (top of the tube), objective lens (on the nosepiece above the stage), stage, slide (on
the stage), light/lamp (in the base), coarse focus (large wheel) and fine focus (small wheel).

pl7: The leaf cell is a plant cell - it has a cell wall, chloroplasts and a large vacuole, and its parts (nucleus, cytoplasm,
membrane, mitochondria, ribosomes) each have a function.

pl7: Draw lines: Nucleus -> Controls the activities of the cell; Cytoplasm -> Where most of the chemical reactions
take place; Chloroplast -> Absorbs light energy to make food. (Strengthens the cell is the distractor - that is the cell
wall.)

p30: Graph: concentration of sugar solution on the x-axis, % change in mass on the y-axis; plot the points and draw a
smooth line of best fit. The concentration where the line crosses zero is the concentration inside the potato cells.

p39: Treatment: Flu - rest/vaccine; Pneumonia - antibiotics; Ringworm - antifungal cream; Cholera - oral rehydration
salts; TMV - no cure (remove plants); Malaria - antimalarials; HIV - antiretrovirals.

p43: Cell, tissue, organ, organ system - cells of the same type form a tissue, tissues form an organ and organs form
an organ system.

p52: Above 5 units the cells had lost as much water as they could (fully plasmolysed), so further increases in sucrose
concentration caused no further decrease in length.
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