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AQA GCSE Combined Science Biology Paper 1 Content

For your End of Year exam, you will be sitting a full AQA GCSE Biology Paper 1. You will be examined on the
following topics.

What’s assessed Time Marks available

e Cell biology
e Organisation
e Infection and response

1 hr 15 mins 70

e Bioenergetics

Cell Biology

1. Cell structure and transport 2. Cell division

- Microscopes - Cell division

- Animal and plant cells - Growth and differentiation
- Eukaryotic and prokaryotic cells - Stem cells

- Specialisation in animal cells - Stem cell dilemmas

- Specialisation in plant cells

- Diffusion

- Osmosis

- Osmosis in plants

- Active transport

- Exchanging materials

Required Practical: Microscopy — Use a light microscope
to observe, draw, and label a selection of plant and
animal cells and include a scale magnification

Required Practical: Osmosis — Investigate osmosis by
measuring how the mass of plant tissue changes n a
range of concentrations of salt or sugar solutions

Organisation
3. The human digestive system 4. Organisation in animals and plants
- Principles of organisation - The blood
- The human digestive system - The blood vessels
- The chemistry of food - The heart
- Catalysts and enzymes - Helping the heart
- Factors affecting enzyme action - Breathing and gas exchange
- How the digestive system works - Tissues and organs in pants
- Making digestion efficient - Transport systems in plants

- Evaporation and transpiration

Required Practical: Food tests — Detect sugars, starch, ) o
- Factors affecting transpiration

and proteins in food by using Benedict’s test, the iodine
tests, and Biuret reagent

Required Practical: Enzymes — Use a continuous
sampling techniques to determine the time taken to
completely digest a starch solution at a range of pH
values




AQA GCSE Combined Science Biology Paper 1 Content

Infection and Response

- Photosynthesis

- The rate of photosynthesis

- How plants use glucose

- Making the most of photosynthesis

5. Communicable diseases 6. Preventing and treating disease
- Health and disease - Vaccination
- Pathogens and disease - Antibiotics and painkillers
- Preventing infection - Discovering drugs
- Viral diseases - Developing drugs
- Bacterial diseases -
- Diseases caused by fungi and protists
- Human defence responses
7. Non-communicable diseases
- Non-communicable diseases
- Cancer
- Smoking and risk of diseases
- Diet, exercise and disease
- Alcohol and other carcinogens
Bioenergetics
8. Photosynthesis 9. Respiration

Aerobic respiration

The response to exercise
Anaerobic respiration
Metabolism and the liver




B1 Cell Structure and Transport — Paper 1

Lesson Aiming for 4 Aiming for 6 Aiming for 8
; ; | can compare and contrast the
| can use a light Lgamn ei?msfr:;b;nms a(‘:il:)fr?i;aer:‘ge magnification and resolution
microscope. : obtained by using light and
resolution. -
electron microscopes.
The world of L can sialo Wity | can describe the advantages

the microscope

microscopes are useful
in the study of cell
biology.

and disadvantages of using a
light and electron microscope.

| can justify the use of an
electron microscope.

| can calculate total
magnification.

| can use the formula:
magnification =

size of image/size of real object.

| can re-arrange the
magnification equation and
measure the size of cells.

Animal and
plant cells

| can identify a plant
and animal cell from a
diagram.

| can describe the functions of
the parts of cells.

| can explain how the main
structures of cells are related to
their functions.

| can name the main
parts of cells.

| can compare plant and animal
cells.

| can suggest reasons why
some cells do not contain all
cell structures.

| can prepare a
microscope slide.

| can use a microscope to study
plant and algal cells.

| can compare sizes of cells
using units of length and
standard form.

Eukaryotic
cells and
prokaryotic
cells

| can identify structures
in prokaryotic cells.

| can compare prokaryotic and
eukaryotic cells.

| can explain how the main
structures of prokaryotic cells
are related to their functions.

| can state that
bacterial (prokaryotic)
cells do not contain a
nucleus and eukaryotic
cells do.

| can describe the functions of
the parts of a prokaryotic cell.

| can perform calculations to
work out orders of magnitude.

| can use orders of
magnitude to correctly
order objects according
to size.

| can use orders of magnitude to
compare sizes of organisms.

Specialisation
in animal cells

| can identify
specialised animals
cells from diagrams.

| can explain why animals have
specialised cells.

| can discuss how the structure
of specialised animal cells are
related to their function within
the organ and whole organism.

| can describe the
function of specialised
animal cells.

| can compare the structure of a
specialised and generalised
animal cell.

| can suggest the function of an
unknown specialised cell based
on its structure.

| can write a basic
explanation of how
animal cells are
adapted.

| can write a coherent
explanation of how animal cells
are adapted.

| can write an effectively
structured explanation of how
animal cells are adapted.

Specialisation
in plant cells

| can identify
specialised plant cells
from diagrams.

| can compare the structure of a
specialised and generalised
plant cell.

| can discuss how the structure
of specialised plant cells is
related to their function within
the organ and whole organism.

| can describe the
function of specialised
plant cells.

| can describe the adaptations of
specialised plant cells.

| can design a cell, tissue or
organ to perform a certain
function.

| can use a light
microscope to view a
root hair cell.

| can draw a scientific drawing of
a root hair cell observed using a
light microscope.

| can measure a root
hair cell observed using
a light microscope.




B1 Cell Structure and Transport — Paper 1

Lesson Aiming for 4 Aiming for 6 Aiming for 8
| can state that
diffusion is the ; . ;
spreading of the | can predict which way | can explain how temperature
particles of any substances will move across a and concentration gradient
subsiance ia-solisfion cell membrane. affects rate of diffusion.
or particles of a gas.
Diffusion : : :
| can list the factors that I can write a h){pothesm Hubing
affoctihe rate of | can explain why surface area detailed scientific knowledge
ditfusion affects the rate of diffusion. and explain how it could be
' tested.
| can writg a simple | can write a hypothesis using
hypothesis. scientific knowledge.
| can describe what | can state the differences | can explain how a model
osmosis is. between osmosis and diffusion. shows osmosis in a cell.
| can state that if - : . ;
anknal calls:lsse:or | can use ideas about osmosis to | can use the terms isotonic,
5 gain too much water explain why maintaining constant hypotonic or hypertonic to
by osmosis they can internal conditions in living explain the movement of water
stop working properly. organisms is important. across a cell membrane.
| can write a prediction using
scientific knowledge of osmosis.
| can state that if a plant - | : :
losaE o0tk watise | can use use osmosis to explain | can explain the mechanisms
from its cells they the effect of placing plant tissue that lead to turgid or flaccid
—— ] in salt or sugar solutions. plant cells and plasmolysis.
Osmosis in | can write a simple ' can write a suitable plan to | can write a detailed plan
plants method with support. investigate lnt_o the effect of _salt independently.
or sugar solutions on plant tissue.
I can use given datato | | '33" calc;‘.l‘late ptlercengage change| || can use a line graph to
plot a suitable graph ar}th ues tt,'s top oLa line grgph estimate the concentration of
with some support. me c:}et?:srt% numpoers anc araw.a solution inside a plant cell.
| can define active
transport as the
movement of a | can explain why active transport | can describe how active
substance against a is important for living organisms. transport takes place.
concentration gradient
) using energy.
trgr?g;?) it | can identify where | can explain the differences | can suggest how a cell that
active transport takes between diffusion, osmosis, and carries out active transport is
place. active transport. adapted to this function.
| can use a | can suggest some | can design and evaluate a
representational model improvements/ limitations to a representational model to
to show active transport| | éPresentational model that show active transport.
shows active transport.
; . | can link ideas about diffusion
L?:’;cs;:;eg;hg;gggg?n ' ?fantgescrlbe ?OW t:en . to explain how the adaptations
\anit:and:animals € ffc WENESS.O) excda g of exchange surfaces
P > SUIMRACAS I8 HICreases. increases their effectiveness.
: | can state that a single-| [l can use ideas about surface area ;
Exchanging : ; : | can use ideas about surface
materials | C2Ned organism has a to volume ratio to describe why area to explain the shape of a

relatively large surface
area to volume ratio.

multicellular organisms need
exchange surfaces.

leaf,

| can calculate the
surface area to volume
ratio of a cube.

| can calculate the surface area to
volume ratio of a cylinder.

| can calculate the surface
area to volume ratio of a
sphere.




B2 Cell Division — Paper 1

Lesson

Aiming for 4

Aiming for 6

Aiming for 8

| can state that human
body cells have 46
chromosomes and
gametes have 23.

I can explain why
chromosomes in body cells are
normally found in pairs.

| can explain why genetic
material must be doubled
during mitosis.

B2.1 Cell

| can state that mitosis is a
stage in cell division.

| can describe situations where
mitosis is occurring.

| can explain in detail what
happens at each stage of the
cell cycle.

division

| can state the meaning of
most of the keywords —
mitosis, chromosomes,
gene, gametes.

| can use the keywords to
describe the process of
mitosis.

| can use the keywords to
write detailed explanations on
why mitosis is an important
process in living things and
how characteristics are
inherited.

| can define the terms
growth and differentiation.

| can describe the importance
of cell differentiation in
multicellular organisms.

| can compare and contrast
differentiation in plants and
animals.

B2.2 Growth
and

| can state why plant
clones are genetically
identical to each other.

| can explain how using tissue
culture creates a clone of a
plant.

| can explain why it is easier to
clone a plant compared to an
animal.

differentiation

| can attempt to clone a
plant by using apparatus
correctly.

| can attempt to clone a plant
by using the apparatus
correctly and following safety
rules.

| can explain and carry out a
practical accurately and safely
in order to successfully clone
a plant.

| can state that a stem cell
is a cell that is not
differentiated.

| can describe differences
between embryonic and adult
stem cells.

| can explain why embryonic
stem cells are more useful for
helping medical conditions.

| can state that plant stem
cells can be used to create
clones.

| can explain why plant clones
are produced in the agriculture
industry.

| can write a well-structured
article about stem cells which
has impact by the use of

52-03 ﬁtem precise vocabulary and real-life
eis examples.
| can write a simple article | can write a well-structured
which states ways that article which communicates
stem cells can be used to effectively how stem cells can
help medical conditions. be used to help medical
conditions.
I can list some arguments | can describe what | can explain the process of
for and against the use of therapeutic cloning can be therapeutic cloning organism.
stem cells. used for.
| can verbally | can explain the reasons for | can evaluate the use of stem
B2.4 Stem cell | communicate simple ideas ethical and religious objections cells.
dilemmas during a group discussion. against stem cells.

| can verbally communicate
well-constructed arguments.

| can clearly communicate
strong, well-researched
arguments in a persuasive
manner.







B3 Organisation and the Digestive System — Paper 1

Lesson

Aiming for 4

Aiming for 6

Aiming for 8

B3.1

Tissues and
organs

| can state examples of cells,
tissues, organs, and organ
systems.

| can define the terms tissue,
organ, and organ system.

| can relate levels of
organisation to familiar organ
systems in order to give
examples of cells, tissues, and
organs.

| can name organs found in a
given organ systems.

| can describe the function of
certain organs and organ
systems.

I can explain why the cells of
multicellular organisms are
organised into tissues, organs,
and organ systems.

| can order cells, tissues,
organs, and organ systems
according to their relative
sizes.

| can identify tissues that make
up organs.

| can suggest the function of
glandular, epithelial, and
muscular tissue in organs.

B3.2
The human
digestive
system

| can identify some of the
organs of the digestive
system.

| can name all of the organs of
the digestive system.

| can link the process of
digestion to other processes in
the body in order to explain its
function.

| can state the function of
some of the organs of the
digestive system.

| can describe the functions of
the organs of the digestive
system.

| can explain in detail how the
small intestine is adapted to its
function.

| can state simply what
happens to food during
digestion.

| can summarise the process
of digestion.

| can explain in detail what
happens to food during
digestion.

B3.3
The
chemistry

| can recall that food contains
the molecules carbohydrates,
lipids (fats), and proteins.

| can describe the structure of
simple sugars, starch, lipids,
and proteins.

| can explain which food
molecules are polymers.

| can state the function of
each food molecule in the
diet.

| can carry out multiple food
tests in an organised manner.

| can apply knowledge of the
function of food molecules in
the body to give diet advice.

of food

| can carry out a food test
and record results in a table.

| can design a results table to
clearly record results from food
tests.

| can suggest what a food
contains using results from
food tests, evaluating the
observed data collected.

B34
Catalysts
and

| can recall that enzymes are
proteins which are biological
catalysts.

| can describe how enzymes
are used in digestion.

I can explain how enzymes
speed up reactions.

| can state one function of
enzymes inside the body.

| can use the ‘lock and key
theory' to explain why the
shape of the enzyme is vital for
it to function.

| can explain how enzymes
control metabolism.

enzymes

| can state the independent
variable in an investigation.

| can identify the key variables
in a given investigation.

| can plan an experiment to
investigate how different
catalysts affect the rate of a
reaction.

B3.5
Factors
affecting
enzyme

| can state that temperature
and pH affects how well an
enzyme works.

| can explain why high
temperatures and changes in
pH prevent enzymes from
catalysing reactions.

| can explain in detail how a
change in temperature or pH
affects the rate of an enzyme-
catalysed reaction.

| can plot a line graph.

| can draw a tangent to a line
and calculate the rate of a
reaction with guidance.

| can apply knowledge of
enzymes to explain how some
organisms can survive in
extreme conditions.

action

| can state simply what a line
graph shows about how
temperature or pH affects the
rate of an enzyme catalysed
reaction.

| can plot a line graph and use
it to draw conclusions about
how temperature and pH
affects the rate of an enzyme
catalysed reaction.

| can draw tangents in order to
calculate the rate of a reaction.




B3 Organisation and the Digestive System — Paper 1

Lesson Aiming for 4 Aiming for 6 Aiming for 8
| can state that enzymes are | can explain why enzymes are | can suggest how to test for
used in digestion to break needed for digestion. substrates and products in the
down food molecules. model gut.
| can identify that I can for each food molecule, | can make a prediction with a
B3.6 carbohydrases break down name the enzyme that acts on scientific explanation.
How the carbohydrates, proteases it, where it is produced, and
digestive break down proteins, and which products are formed.
system lipases break down lipids.
works | can plan a simple method to | can plan and carry out an | analyse results in order to
carry out an investigation. investigation in order to gather evaluate a method and the
accurate results. validity of conclusions,
explaining suggestions for
possible improvements.
| can state that the stomach | can describe the functions of | can explain how acid in the
contains acid. bile. stomach increases the
efficiency of pepsin.
3.7 | can state that the liver | can calculate the mean rate | can explain how bile increases
Making produces bile. of an enzyme-catalysed the efficiency of fat digestion.
digestion reaction.
efficient [ | can write a simple | can analyse data in order to | can explain how the rate of an

hypothesis and prediction.

determine if a hypothesis is
correct.

enzyme catalysed reaction
shows how efficient the
reaction is.
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B4 Organising Animals and Plants — Paper 1

Lesson

Aiming for 4

Aiming for 6

Aiming for 8

B4.1 The
blood

| can state the main
components in blood.

I can summarise the process of
blood clotting.

| can suggest how white blood
cells are adapted to their
function.

| can recognise the
components of blood from
photomicrographs.

| can view blood under a light
microscope and recognise
components.

| can estimate the diameter of a
red blood cell and comment on
its uncertainty.

| can describe the function
of each component in
blood.

I can explain how red blood cells
are adapted to their function.

| can evaluate in detail a model
of the blood.

B4.2 The
blood
vessels

| can state the three main
types of blood vessel and
recognise them from
diagrams.

| can explain how the structure
relates to the functions of blood
vessels.

| can explain in detail the
importance of a double
circulatory system.

| can estimate heart rate.

| can comment on how accurate
estimations are.

I can explain how to make
estimates more accurate in
terms of precision of data.

B4.3 The
heart

| can describe the function
of the heart.

| can describe the function of the
main structures of the human
heart.

| can explain in detail how the
structure of the different parts of
the human heart is related to
their function.

| can state the main
structures of the human
heart.

| can describe the problems that
can develop with blood vessels
in the heart and their treatments.

| can recognise the main
structures of the heart when
carrying out a heart dissection.

| can list examples of
problems that can develop
in blood vessels in the
human heart.

| can suggest advantages and
disadvantages of using stents
and statins.

| can evaluate the use of stents
and statins in treating problems
with blood vessels.

B4.4
Helping the
heart

| can state that heartbeat is
maintained by a group of
cells thatactas a
pacemaker.

| can explain why an irregular
heartbeat is detrimental to
health.

| can explain how a natural
pacemaker maintains the
heartbeat.

| can give some ways in
which the heart can stop
functioning efficiently.

| can describe why people may
have objections to heart
transplants.

| can suggest how an artificial
pacemaker regulates an
irregular heartbeat.

| can describe why a
person may need an
artificial pacemaker or an
artificial heart.

| can summarise the advantages
and disadvantages different
treatments of heart problems.

| can evaluate in detail the
different methods used in the
treatment of heart problems.

B4.5
Breathing
and gas
exchange

| can list the main structures
of the gas exchange
system.

| can describe the function of the
main structures of the gas
exchange system.

| can evaluate in detail a model
of the lungs.

| can state that gas
exchange happens in the
alveoli.

| can describe how alveoli are
adapted.

| can explain in detail how
adaptations of alveoli result in
efficient gas exchange.

| can use data in the form of
percentages to describe the
differences in the
composition of inhaled and
exhaled air.

| can describe the processes of
ventilation and gas exchange.

| can explain the differences
between the composition of
inhaled and exhaled air.

B4.6
Tissues and
organs in
plants

| can recognise examples
of plant organs and state
their functions.

| can describe how plant organs
are involved in the transport
system.

| can suggest what type of plant
organs unfamiliar structures
are.

| can use a light microscope
to view a cross-section of a
leaf.

| can use a microscope to
identify the different tissues in a
cross-section of a leaf.

| can use a light microscope to
draw a leaf cross-section and
calculate scale.

| can state the functions of
different plant tissues.

| can explain how the structures
of tissues in the leaf are related
to their functions.

| can suggest functions for
unknown plant tissues.




B4 Organising Animals and Plants — Paper 1



B4 Organising Animals and Plants — Paper 1

Lesson

Aiming for 4

Aiming for 6

Aiming for 8

B4.7
Transport
systems in

plants

| can describe the function

of xylem and phloem tissue.

| can describe why transport in
plants is important.

| can explain in detail how the
rate of transport through a plant
can be measured.

| can describe evidence for
movement of water through
xylem.

| can explain how the structure
of xylem and phloem are
adapted to their functions.

B4.8
Evaporation
and
transpiration

| can state that transpiration
is the evaporation of water
vapour from the leaves.

| can describe how transpiration
maintains the movement of water
from roots to leaves.

| can evaluate drinking from a
straw as a model for
transpiration.

| can state the function of
stomata.

| can describe how the opening
and closing of stomata is
controlled by guard cells.

| can explain in detail how
stomata control transpiration.

| can calculate the mean
number of stomata on a
given area of leaf.

| can use sampling to estimate
the number of stomata on a leaf.

| can suggest reasons for
differences in the number and
distribution of stomata, as well
as their adaptations.

B4.9
Factors
affecting
transpiration

| can recognise the factors
that affect transpiration.

| can explain why temperature,
humidity, light intensity and the
amount of air flow affect the rate
of transpiration.

| can apply particle model to
explain in detail why
temperature, humidity, light
intensity and the amount of air
flow affect the rate of
transpiration.

| can describe how a
potometer can be used to
estimate the volume of
water lost by a plant.

| can describe the differences
between a moving bubble
potometer and a mass
potometer.

| can summarise adaptations to
control water loss and explain
how they work.

| can identify variables
when investigating rate of
transpiration.

| can make a prediction using
scientific knowledge when
investigating rate of transpiration.

| can evaluate in detail the use
of a potometer to measure the
rate of transpiration.
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Animal and plant cells are eukaryotic. They have ‘genetic material (DNA) that moz‘_‘_m

Eukaryotic cells

chromosomes and is contained in a nucleus.

Animal cell

cell membrane:
controls the movement
of substances in and
out of a cell

Plant cell

permanent vacuole:
contains cell sap

chloroplasts:

contain chiorophyll

to absorb light energy
for photosynthesis

nucleus: contains DNA

mitochondria: where
energy is released
through respiration

cell wall:

made of cellulose,
which strengthens
the cell

ribosomes: site of
protein synthesis

cytoplasm: jelly-like
substance, where
chemical reactions
happen

e L Y T I I T T M T

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 a_mﬁm_.&m"m throughout

its lifetime.

fertilise an ® tail to swim to the ovum and fertilise it

ovum (egg) * lots of mitochondria to release energy from
respiration, enabling the sperm to swim to the ovum

transport * no nucleus so more room to carry oxygen

oxygenaround |, contains ared pigment called haermoglobin that binds

the body

to oxygen molecules

* flat bi-concave disc shape to increase surface area-
to- volume ratio

contract and .
relax to allow
moverment

contains protein fibres, which can contract to make
the cells shorter

* contains lots of mitochondria to release energy from
respiration, allowing the muscles to contract

carry electrical | » branched endings, called dendrites, to make

impulses connections with other neurones or effectors
around the = myelin sheath insulates the axon to increase the
body

transmission speed of the electrical impulses

absorb mineral | e
ions and water

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

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

enable * lots of chloroplasts centaining chlorophyll to absorb

photosynthesis light energy

in the leaf

* located at the top surface of the leaf where it can
absorb the most light energy

L R TN

Prokaryotic cells

Bacteria have the mo_”os_am characteristics:
single-celled

no nucleus - have a single loop of DNA

uses light to formimages

uses a beam om n,wnnazm to form images

have small rings of DNA called plasmids
smaller than eukaryotic cells.

living samples can be viewed

samples cannot be living

relatively cheap expensive
|
Zl il Yiaplas low magnification high magnification
cell - —
membrane low resolution high resolution

@ mﬂ

R S R SR R

flagellum auﬁn:e_ DINA u_»ma_n DNA
loop (no nucleus)  rings — bacteria : image size
may have more magnification = ————
than ane of these actual size

Electron microscopes allow you to see sub-cellular structures, such as
ribosomes, that are too small to be seen with a light microscope.

@ To calculate the magnification of an image:

L N N R R I R R TR R S g

Comparing diffusion, osmosis, and active transport

The spreading out of particles, resulting in a net
movement from an area of higher concentration to an
area of lower concentration.

The diffusion of water from a
dilute solution to a concentrated
solution through a partially

The movement of particles from a more
dilute solution to a more concentrated
solution using energy from respiration.

gradient - from an area of low concentration

* Active transport allows sugar molecules
to be absorbed from the small intestine
when the sugar concentration is higher in
the blood than in the small intestine.

* Active transport is used to absorb mineral
ions into the root hair cells from more

Retisition Factors which affect the rate of diffusion: differencein ~ Permeable membrane.
concentration, temperature, and surface area of the
membrane. ===
Particles move down the concentration gradient - Water moves from an area of lower particles move against the concentration
Movement . - areaof high concentration to an area of low solute concentration to an area of
of particles .\ entration. higher solute concentration. to an area of high concentration.
Energy T : ol
required?. - "/ERaIRVE Rrocess ] no - passive process - Yes-energy released by respiration
Humans Plants Humans
= Nutrients in the small intestine diffuse into the * Water moves by osmasis from
capillaries through the villi. a dilute solution in the soil to
= Oxygen diffuses from the air in the alveoli into the a concentrated solution in the
blood in the capillaries, Carbon dioxide diffuses from root hair cell.
the blood in the capillaries into the airin the alveoli. Plants
* Urea diffuses from cells into the blood for excretion
in the kidney.
Fish dilute solutions in the soil.
Examples

= Oxygen from water passing over the gills diffuses
into the blood in the gill filaments.

* Carbon dioxide diffuses from the blood in the gill
filaments into the water.
Plants

= Carbon dioxide used for photosynthesis diffuses into
leaves through the stomata.

* Oxygen produced during photosynthesis diffuses out
of the leaves through the stomata.

@ Key terms

cellmembrane cellwall  chloroplast  chromosome
concentration  cytoplasm  dilute DNA  eukaryotic
gill filaments  gradient  magnification  mitochondria
nucleus  partially permeable membrane  passive process
permanentvacuole  plasmid  prokaryotic  resolution
ribosome stomata

root hair cell




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.

66 OOOODOOOHO 6 D0OOOOOOOO

B1 questions
What are two Qumm._\oﬁ.m:wméoﬁ.mn 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?

What is t
a uSrmJ.o:n cell?

How are electron microscopes different to light
microscopes?

What is the function of a red blood cell?

Give three adaptations of a red blood cell.

Give two adaptations of a sperm cell.

‘What s the function of a palisade cell?

Give two adaptations of a palisade cell.

Give two adaptations of a root hair cell.

structure of the main mm:mﬁ_n material in.

.
.
.
.
.
.

O e R R,

T T T

a1y Jaded ang

=1y saded ng

- ajaly taded and

aiai seded 1ng

 site of respiration to transfer ene

sz taded Ing

aiay saded ng

animal and plant

prokaryotic

in the nucleus

controls movement of substances in and out of
the cell

rgy for the cell

contain chlorophyll to absorb light energy for
photosynthesis

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

single loop of DNA

electron microscopes use beams of electrons instead
of light, cannot be used to view living samples, are
much more expensive, and have a much higher
magnification and resolution

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

fer

ses 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

bsorbs minerals and w

long projection, lots of mitochondria

&) Whatis diffusion?
@ Name three factors that affect the rate of diffusion.

(23] How are villi adapted for exchanging substances?

@ How are the lungs adapted for efficient
gas exchange?

alaly taded Ing

How are fish gills adapted for efficient
gas exchange?

9 What is osmosis?

alalyaded Ing

€D Give one example of osmosis in a plant.

8 What is active transport?

-a:_aq)aded nd

8 Ermn-mnsmuziomm&mnﬂ?mz.m:muo;_:mzm_._._m:
intestine?

3594 saded 104

R A
asaysaded 104

net movement of particles from an area of high
concentration to an area of low concentration along a
concentration wq_wa_msﬂ this is a passive process (does

. not require energy from Bm_u_qwﬁ_c:”.

concentration gradient, temperature, membrane
surface area

e _o.sm.m:a.n:msr_snammmm surface area
= one-cell-thick membr.
= good blood supply - maintains a steep concentration

e - short diffusion pathway

gradient
= alveoli - large surface area
* moist membranes - increases rate of diffusion
» one-cell-thick membranes - short diffusion pathway

= good blood supply - maintains a steep concentration
gradient

roSs

_3__2 of nm=m mrc; diffusion Um_“:im‘..__

+ good blood supply - maintains a steep concentration
gradient

diffusion of water from a dilute solution to a
concentrated solution through a partially permeable
membrane

water moves from the soil into the root hair cell
movement of particles against a concentration

gradient - from a dilute solution to a more :
concentrated solution - using energy from respiration

ﬂos_mq than

n_u:nmn:.m:o_._ 0 _...__sz_ _gm in ﬂ:m 50

sugars can be absorbed when the concentration of sugar
in the small intestine is lower than the concentration of
sugarin the blood



The nucleus of a cell contains cell
chromosomes. e

Each chromosome carries a

large number of genes made
of DNA molecules.

chromosomes are made
of DNA molecules

1 |.\\
chromosome
gene each chromosome
carries a large
number of genes

=

in normal body cells
the chromosomes are
normally found in
pairs

the nucleus of a cell

s chromosomes

nucleus

R R R R R R R Sy T T T

The cell cycle

Body cells divide to form two identical daughter cells by going through a series of

stages ragﬂ as the cell cycle.

Cell division by mitosis isim portant for the- growth and repair of cel

5, for example, the

replacement of skin cells. Mitosis is also used for asexual reproduction.

There are three main stages in the cell cycle:

stage 1

=cell grows bigger
=DNA replicates
(chromosomes are
duplicated)

=increase in number of
sub-cellular structures,
such as ribosomes
and mitochondria

stage 2 (mitosis)

Binary fission

Cell division in bacteria is called binary fission. In optimum
temperature and nutrients, bacteria can multi iply as often

IS e e T e
. Astem cellis an undifferentiated cell that can develop into one or more types of specialised cell.
. There are two types of stem cell in mammals: adult stem cells and embryonic stem cells.
: Stem cells can be cloned to produce la rge numbers of identical cells.
1 Whereare |  Whatcan they .
. Advantages sadvantages
. they found? _ differentiate into? hantages reachatdas
m canonly » fewer ethical issues — adults can
. specific differentiate consent to have theirstemcells |« requires a donor, potenitially
: parts of to form certain removed and used meaning a long wait time to find
Y | adultstem | Fhebodyin | typesofcells - fer | analready established technique |  scmeene suitabls
M célls adultsand | example, stem cells for treating diseases such as * canonly differentiate into
’ children - for | in bone marrow can leukaemia certain types of specialised
. example, only differentiate o relatively safe to use as a cells, 50 can be used to treat
) bone marrow | into types of blood treatment and donors recover fewer diseases
> cell quickly
. T . ¥ _ . -
: « cantreat awide range of ethical issues as the embryo is
. early human " . ismasns s A o At destroyed and each embryo is a
. can differentiate ise3 2 Y otential human life
: embryos into any type of specialised cell P
s (often taken yhype ; « risk of transferring viral
+ | embryonic from spare | 2Pecialised cell = may be possible to grow whole iifections to the batient
+  |stemecells b _uM in the body - for replacement organs P .
: poe e example.anerve cell | o |syally no donor needed as $ Hewerreeatmant saeately
s from fertility under-researched - not yet
. | elii or a tnuscle cell they are obtained from spare ye
4 | clinics) _«wz s from Fertilit: __n. " clear if they can cure as many
: _| S PR g ) nﬁmmmmmmwﬂ:oc@:ﬁ .
4 | * rare species of plants can be
) . cloned to prevent extinction
_ H«:ﬂ“@.ﬂ ﬂﬂﬂﬂﬁmﬂaﬁ” * plants with desirable traits, = cloned plants are genetically
plant | n:w_w,uonm S wﬂv il such as disease resistance, identical, 50 a whole crop s at
meristem | | Y : can be cloned to produce large risk of being destroyed by a
| and shoots | to create clones of i i ;
numbers of identical plants single disease or genetic defect
| of plants whole plants
= fast and low-cost production of
large numbers of plants

Therapeutic cloning

In therapeutic cloning

3

*a complete set of chromosomes
is pulled to each end of the cell
*the nucleus divides to form
two nuclei

stage 3
cytoplasm and cell membrane
divide to form two identical
daughter cells

bacteria that do not need oxygen aren’ 't able to grow.

R e

a5 every 20 minutes. In a lab, bacteria can be grown r » cells from a patient's own body are used to create a cloned early embryo of themselves
sterile conditions on an agar gel plate or in a nutrient broth. + stem cells from this embryo can be used for medical treatments and growing

: o A new organs
ﬁ”m _MM M““M_M vonM._n_M” H_r___mn M”.._ ”m“.__”mm W:mnoﬁﬁﬂwﬂ‘"_wwm ful » these stem cells have the same genes as the patient, so are less likely to be rejected

Y *yg & : AL when transplanted.

adult stem cell binary fission cell eycle
chromosome  clone  daughtercells  embryonic stem cell
gene meristem mitosis nucleus therapeutic cloning




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.

m@mﬂﬁwm

9 Give one disadvantage of using plant meristems to
clone plants.

8 What is the purpose of mitosis?

asay saded 14

aiay daded 3nd

, more spec mrmmn. m__nﬁma

 bone marrow-

i mvan_m__wmn_ nm:

: nau,no_.__n be destroyed by a disease

>:m2mqm

¢zn_a2m .

stem cells from adults that can only differentiate into

& certain specialised cells

stem cells from embryos that can differentiate into any

_ummm:»..m cells are used to create an early embryo clone

of themselves - stem cells from the embryo can then be

 used to treat the patient’s medical conditions

fewer ethical issues as obtained from adults who can

. consent to their use

can differentiate into any specialised cell, so can be
used to treat many diseases

easier to obtain as they are found in spare embryos
from fertility clinics

area where rapid
and shoots

no genetic variation, so, for example, an entire cloned

growth and repair of cells, asexual q.m_u—cm__._n:o:

hat happens during the first stage of th

@ What happens during mitosis?

® whathap

€D What is the term for cell division in bacteria?

oone set of chromosomes is pulled to each end of the cell
-and the nucleus divides



There are five levels of organisation in living
organisms:

basic building blocks
groups of cells that

have similar structures
and functions

tissues

groups of tissues working
together to perform a
specific function

organs

groups of organs
working together

organ systems

organ systems work
together, forming an
organism

organisms

R R O T T T R Y e N

Digestive system

pancreas mouth
makes enzymes: where food is chewed
amylase, lipase,
and protease salivary glands
liver . make saliva containing
makes bile the enzyme amylasa
gall bladder

stores bile — bile is
alkaline to neutralise
hydrachloric acid
from the stomach,
and emulsifies fat to
form small droplets
with a large surface
area

small intestine

carries food to
the stomach

stomach

* churns food

* releases protease —
digests proteins

where u_.m.ﬁw.“n * releases hydrochloric
Foa is absor acid - kills pathogens
into the blood

large intestine Rachn

stores faeces

where water and
minerals are absorbed anus
into the blood expels fasces

Digestive enzymes

Digestive enzymes convert food into small, soluble molecules that can then be absorbed into the
bloodstream. For example, carbohydrases break down carbohydrates into simple sugars.

amylase

salivary glands

pancreas
smallintestine

starch = glucose

11050&“

stomach
pancreas
small intestine

proteins — aming acids

lipases

Vh:nwﬁmm
small intestine

lipicls — fatty acids and glycerol

bt A e A R R A e R R R R R T W K B o S P S P P e g o e PR S SR g S

Enzymes are large
proteins that catalyse

Different enzymes have different optimum

(speed up) reactions.
Enzymes are not changed
in the reactions they
catalyse. ﬁ

e e

Lock and key
theory

This is a simple model of ﬁ
how enzymes work:

enzyme

1 The enzyme’s active chzymy il

site (where the
reaction occurs) is a

llﬁ substrate

substrate fits
into enzyme

P products
‘ released

specific shape.

2 The enzyme (the lock) will only catalyse a m_uma.zn reaction
because the substrate (the key) fits into its active site.

3 At the active site, enzymes can break molecules down into
smaller ones or bind small molecules together to form
larger ones.

4 When the products have been released, the enzyme’s active
site can accept another substrate molecule.

D R R T

pHvalues.

This allows enzymes to be adapted to work
well in environments with different pH
values. For example, parts of the digestive
system greatly differin pH.

proteasa
in stomach acid

amylase
i neutral salfva

rate of reaction

optimum pH

pH

012345678910

2s the temperature increases,

the rate of reaction increases .
because enzyme and aptimum temperature ~
substrate molecules move this is when the :wnnq_a:
around faster and collide works as fast as possible
mare frequently
2
“ "
2 the enzyme is
] denatured and
m stops working
T T T T T —r—
0 10 20 30 40 50 60

temperature (°C)

At extremes of pH or at very high temperatures,
the shape of an enzyme's active site can change.

enzyme

the shape of the enzyme's
- active site is changed by

heat or extreme pH

substrate no longer
fits into active site

The substrate can no longer bind to the active
site, so the enzyme cannot catalyse the reaction
- the enzyme has been denatured.

active site

amylase

catalyse  denatured  enzyme

substrate

lipase

pH protease temperature

optimum
tissue

organ  organ system




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.
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B3 questions

Name the five levels of organisation.

What is a tissue?

What s an organ?

What is the function of the liver in digestion?

What is the function of saliva in digestion?

Name three enzymes produced in the pancreas.

What are enzymes?

Why are enzymes described as specific?

Descr'i_b;e the function of amylase.
Where is amylase produced?
Describe the function of proteases.

Where are proteases produced?

Describe the function of lipases.

Where are lipases produced?

What are two factors that affect the rate of activity

of an enzyme?

What does denatured mean?

Describe the effect of temperature on enzyme
activity.

Describe the effect of pH on enzyme activity.

Why do different digestive enzymes have different

optimum pHs?

What is an organ system?

sesancan
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Answers

cells — tissues — organs — organ systems — organisms

group of cells with similar structures and functions
group of tissues working together to perform a specific
function

produces bile, which neutralises hydrochloric acid from

the stomach and emulsifies fat to form small droplets
with a large surface area

lubrication to help swallowing - contains amylase to
break down starch

amylase, protease, lipase

protein molecules that catalyse specific reactions in

organisms
each enzyme only catalyses a specific reaction, because

the active site only fits together with certain substrates
(like a lock and key)

to break down starch into glucose

salivary glands, pancreas, and small intestine

to break down proteins into amino acids
stomach, pancreas, and small intestine

to break down lipids into fatty acids and glycerol
pancreas and small intestine

temperature and pH

shape of an enzyme’s active site is changed by high
temperatures or an extreme pH, so it can no longer bind
with the substrate

as temperature increases, rate of reaction increases
until it reaches the optimum for enzyme activity -
above this temperature enzyme activity decreases and
‘eventually stops

different enzymes have a different optimum pH at which
their activity is greatest - a pH much lower or higher
than this enzyme activity decreases and stops

different parts of the digestive system have very
different pHs - the stomach is strongly acidic, and the
pH in the small intestine is close to neutral

a group of organs working together to perform a
specific function



Leaves are organs because they contain many tissues that work together to perform photosynthesis.

waxy cuticle
\ makes the leaf waterproof
m— i

--upper epidermis

= single layer of cells

* protects against water |oss

* transparent to allow light to
pass through

- palisade mesophyll

* tightly packed cells

* lots of chloropiasts to absorb
light for photosynthesis

mesophyll -

- spongy mesophyll

* spherical cells

* lots of air spaces to allow
gases to diffuse quickly

* large surface area-to-volume

= ratio to increase gas exchange

/ air space
guard cells stomata

control the opening and  tiny openings on the lower surface of the leaf
closing of the stomata that allow gases to move into and out of the leaf

.

I lower epidermis

They control gas exchange and water loss from leaves by:
* allowing diffusion of carbon dioxide into the plant for uronom.___:&.mm_m
« allowing diffusion of oxygen out of the plant.

Guard cells are used to open and close the stomata,

When a plant has plenty of water, the guard cells become turgid. The cell wall on
the inner surface is very thick, so it cannot stretch as much as the outer surface. So
as the guard cells swell up, they curve away from each other, opening the stoma,

closed open

flaccid turgid )

guard cell guard cell thick
cell wall

stoma stoma

closed open thin
cell wall

Stomata are tiny openings in the undersides of leaves - this placement reduces water loss through evaporation.

----...co»o.-.-o---'pqco-.o...-..--oc-.-o-o-.--o'--00.ot--a-ac--o-o--4.-...-oc.--aonpc.o..u-ooc-----.'coss-qcon

e

ugars from the
through the

Translocation

through the xylem and is called tran: ;
The constant movement of water up the plant is
called the transpiration stream.
= provides water to cell Srmmu§m3 turgid
?ﬂﬁﬂ@ * provides water to cells for photosynthes

ﬂﬁaﬂgp

s fo ..nmmnm.mwﬂmn.:...ng? and

glucose storage
one-way
transport only T vistar atid
water and Y dissolved sugars
minerals
cells have end
made of dead i) walls with small
cells, joined W holes to allow
together with = ” substances to
no end walls ! 7 flow through
between them S
thick walls substances
stiffened . transported in
with lignin both directions

xylem vessel

L N .

| e

temperature

higher temperatures increase the rate

of water evaporates faster in higher temperatures

transpiration
humidity lower humidity increases the rate of the drier the air, the steeper the concentration
transpiration gradient of water molecules between the air and leaf
wind speed more wind increases the rate of transpiration | wind removes the water vapour quickly, maintaining

a steeper concentration gradient

lightintensity | higher light intensity increases the rate of stomata open wider to let more carbon dioxide into
transpiration the leaf for photosynthesis

Key terms

photosynthesis  stomata  guard cells transpiration  translocation

lightintensity — temperature  humidity  wind speed  phloem  xylem




The :mm;

right

right atrium

pumps blood to
the lungs

takes deoxygenated
blood to the lungs

ventricle

carries oxygenated
lood around the body
pulmaonary vein
brings oxygenated
blood from
lungs

left atrium
left ventricle

pumps blocd
around the body

the

Double circulatory
‘The human circulatory wvﬁm.a %mnnuma. s

system

pulmaonary

pulmonary
vein

red blood cells - bind to oxygen and transport it around the body
plasma - transports substances and blood cells around the body
platelets - form blood clots to create barriers to infections

white blood cells - part of the immune system to defend the body against pathogens _

thick, muscular, and elastic walls thick small lumen
it carries blood away fromthe heart | o the walls can stretch and wall ek ek o el
& (high pressure} withstand high pressure and stastic fibres
* small lumen
* have valves to stop blood flowin, 1 "
i 4 9 relatively large
vein carries blood to the heart the wrong way thin wall oftenhas
(low pressure) * thinwalls Vatias
* large lumen
* one cell thick - short diffusion
. . ) distance for substances to move wal ore tintyvassal
iin “”HMM“M_B& e between the blood and tissues cell hick Mﬁnuu.as
wapary ) (e.g.. oxygen into cells and carbon
® connects arteries and veins dioxide out)
* very narrow lumen
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Oxygen then diffuses into the Vi
blood in the :mn.__..oqr of
capillaries over the surface.
of n:m.m_ﬁn__..

Coronary heart disease is caused by a build up of fatty material in the coronary
arteries, making them narrow, and reducing blood flow. Stents can be used to
help keep the coronary arteries open.

Patients with heart failure often have to use artificial hearts before a donor
heart becomes available for a heart transplant.

People with faulty heart valves may feel symptoms of breathlessness as valves
do not fully open, making the heart less efficient. These can be replaced with
biological valves (from animals), or mechanical valves (made from titanium and

¢ Balloon inflated
polymers). to open stent

and artery

Stent holds
artery open

When breathing in, air moves
1 into the body through the
mouth and nose
down the trachea.

oxygenated Y

blood out branchiole

branch of
pulmonary
artery

trachea r

bronchi

N
3 intothe bronchi

4 through the bronchioles
5 into the alveoli (air sacs). -

branch of
pulmonary

capillaries aver
the surface of
the alveoli

alveoli aorta artery atrium  bronchi  bronchiole  capillary  cardiac
coronary  double circulatory system  plasma  platelet  pulmonary  valve
vein venacava  ventricle




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.
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B4 questions

Name the four main components of blood.

What is the function of platelets?

Why is the human circulatory system a double
circulatory system?

How does the structure of an artery relate to its
function?

How does the structure of a vein relate to
its function?

How does the structure of a capillary relate to its
function?

List the structures air passes through when
breathin g in.

What is the function of the red blood cells?
What is the function of the white blood cells?
What is the function of the plasma?

Why is a leaf an organ?

How is the upper epidermis adapted for its
function?

How is the palisade mesophyll adapted for its
function?

How is the spongy mesophyll adapted for
its function?

What is the function of the guard cells?

What is the function of the xylem?

Give three adaptations of the xylem.
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carries blood b

a3y saded g

red blood cells, white blood cells, plasma, platelets
form blood clots - prevent the loss of blood and stop
wounds becoming infected

blood pass gacwz the heart twice for every circuit
around the bo pumped
from the ght side of the heart 8 ﬁrm _Eﬁm an_ the
oxyge mﬂmn_ Eoon_ that return:

carries blood away from the heart under high pressure -
has a small lumen and thick, elasticated walls that can
stretch

to the heart at low pressure ~doesn’t
:mmnwzn_. elasticated sﬁ__u. but has <m_<mw to prevent
blood flowing thewrong way

carries blood to cells and tissues - has a one-cell-thick
wall to provide a short diffusion distance

mouth/nose — trachea — bronchi — bronchioles —

alveoli

Bind to oxygen and transport it around the body
Defend the body against pathogens

Transports blood cells and substances around the body

there are many tissues inside the leaf that work together

to perform photosynthesis

» single layer of transparent cells allow light to pass
through

* cells secrete a waxy substance that makes leaves
waterproof

tightly packed cells with lots of chloroplasts to absorb as

much light as possible for photosynthesis

air spaces increase the surface area and allow gases to
diffuse quickly

control the opening and closing of the stomata

transport water and mineral ions from the roots to the
rest of the plant

“» made of amma__nm:m

= noend wall between cells

-+ walls strengthened by a chemical called lignin to

withstand the pressure of the water

6 © 6 © 8 ® 6 6 6 6 6

What is the function of the phloem?

cation?

Define the term transpiration.

What is the purpose of transpiration?

Name four factors that affect the rate
of transpiration,

What effect does temperature have on the rate of
transpiration?

What effect does humidity have on the rate of
transpiration?

Why does increased light intensity increase the
rate of transpiration?

What is the function of the stomata?
Where are most stomata found?

What is the advantage to the plant of having a
high number of stomata at this location?
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transport dissolved sugars from the leaves to the rest of
z._m plant

movement o_" water from the roots to the ~mm<mm through
the xylem

* provide water to xmmv nm__m E«mﬁ_
. u:usn_m water to ¢

temperature, light intensity, humidity, and wind speed
higher temperatures increase the rate of transpiration

higher levels of humidity decrease the rate of
transpiration

‘stomata open wider to let more carbon dioxide into the

leaf for photosynthesis

allow diffusion of gases into and out of the plant
_._.:mnm.mm%.i leaves

reduces the amount of water loss through evaporation
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B5 Communicable Diseases — Paper 1

Lesson

Aiming for 4

Aiming for 6

Aiming for 8

B5.1

Health and
disease

| can describe health as a state
of physical and mental
wellbeing.

| can describe the difference
between communicable and non-
communicable diseases.

| can suggest how communicable
diseases are spread.

| can state some causes of ill
health.

| can use a scatter diagram to identify
a correlation between two variables.

| can suggest links between lifestyle
and health.

| can draw a simple conclusion
from data on health.

| can construct and interpret bar
charts, frequency tables, frequency
diagrams and histograms.

| can discuss the validity of a
statement based on evidence in the
form of data.

B5.2
Pathogens
and disease

| can state that pathogens are
microorganisms that cause
disease.

| can describe how bacteria and
viruses cause disease.

| can explain why viruses are always
pathogens but not all bacteria are.

| can describe ways that
pathogens can be spread.

| can explain why communicable
diseases spread rapidly following a
natural disaster.

| can explain how pathogens are
passed from one organism to another|
and use this to suggest ways of
preventing the spread.

B5.3
Preventing
infections

| can list some ways in which
communicable diseases
spread.

| can describe how the spread of
diseases can be reduced or
prevented.

| can use scientific knowledge to
explain in detail how methods
reduce or prevent the spread of
disease.

| can take a role in designing a
form of communication to
inform the public about how to
prevent the spread of a
disease.

| can communicate to the public
about how to stop the spread of a
disease.

| can use an example to explain how
the scientific method has been
applied to help prevent the spread of
disease.

B5.4
Viral
diseases

| can name some diseases that
are caused by viruses.

| can describe how measles, HIV
and tobacco mosaic virus affect the
infected organism.

I can explain how measles, HIV and
tobacco mosaic virus affect the
infected organism.

| can describe how measles
and HIV are spread.

| can interpret data to describe how
the number of people infected with
measles in the UK has changed
over time.

| can explain why viral infections are
often more difficult to prevent and
treat than bacterial infections.

| can summarise information in
a table.

| can design a table and use it to
summarise information.

| can write a persuasive letter to
parents urging them to vaccinate
their children against measles.

B5.5
Bacterial
diseases

| can name some diseases that
are caused by bacteria.

| can describe similarities and
differences between salmonella and
gonorrhoea.

I can suggest why more people die
from viral diseases compared to
bacterial diseases.

| can describe how salmonella
and gonorrhoea are spread.

| can describe how the spread of
salmonella and gonorrhoea is
controlled.

I can explain in detail how methods
to control the spread of salmonella
and gonorrhoea work.

B5.6
Diseases
caused by
fungi and

protists

| can state that rose black spot
is caused by fungi and malaria
is caused by protists.

| can describe how rose black spot
affects the plant and how it is
treated.

| can explain how rose black spot
affects the growth of a plant.

| can use a diagram to describe
the life cycle of the malaria
protist.

I can link ways of controlling the
spread of malaria to specific parts of
the protist's life cycle.

| can explain why it is so expensive
to stop the spread of malaria.

| can state some ways that
malaria is controlled.

B5.7
Human
defence
responses

| can describe some ways in
which the human body defends
itself against the entry of
pathogens.

| can describe how human body
defence mechanisms stop the entry
of pathogens.

I can explain how a reduced or over
active immune system can cause
iliness.

| can state that white blood
cells help defend the body
against pathogens.

| can describe the role of white blood
cells in the defence against disease.

I can explain in detail how antibody
production fights pathogens.

| can show how one part of a
model is similar to real life.

| can use a model to explain how the
body defends itself against disease.

I can evaluate an analogy of the
human defence systems against
disease.
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B6 Preventing and Treating Disease — Paper 1

Lesson

Aiming for 4

Aiming for 6

Aiming for 8

B6.1
Vaccination

| can describe why people
are vaccinated.

| can explain how
vaccination works.

| can explain why, if a large
proportion of the population
is vaccinated, the spread of
the pathogen is reduced.

| can state that vaccines
contain dead or inactive
forms of a pathogen.

| can describe what an

antibody and antigen are.

| can apply ideas about
specificity of antibodies.

B6.2
Antibiotics
and
painkillers

| can describe what an
antibiotic is.

| can describe how
antibiotics work.

| can suggest a reasoned
explanation for a pattern in
data.

| can state that viral
infections cannot be
treated with antibiotics.

| can describe what is
meant by antibiotic
resistant bacteria.

| can explain in detail how
antibiotic resistant bacteria
arise.

| can decide when a
painkiller or antibiotic
should be used to treat an
iliness.

I can explain why it is
difficult to develop drugs
to treat viral infections.

| can explain why scientists
are constantly developing
new antibiotics.

B6.3
Discovering
drugs

| can name some drugs
based on extracts from
plants or microorganisms.

| can describe how new
antibiotics are tested for
effectiveness.

| can suggest why mould
naturally produces
antibiotics.

| can order the events that
led to the production of
penicillin.

| can discuss the
advantages and
disadvantages of looking
for new drugs from living
organisms.

| can discuss how effective
herbal remedies are.

| can state a simple
conclusion using data.

| can analyse data to
draw conclusions on the
effectiveness of new
antibiotics.

| can analyse data to
evaluate the effectiveness of
new antibiotics and make a
reasoned decision which one
to develop further.

B6.4
Developing
drugs

| can state that new
medical drugs have to be
tested to check that they
are safe and effective.

| can explain why each
procedure in drugs
testing and trialling is
used.

| can describe in some
detail how new medical
drugs are tested and trialled
for safety, effectiveness,
toxicity, efficacy, and dose.

| can state the procedures
used to trial a new drug in
the correct order.

| can describe how a
double blind trial is
carried out.

| can critically analyse the
results from a double blind
trial.

| can describe what is
meant by a placebo.

| can explain why a
placebo is used during
drug trialling.

| can explain why the results
of drug trials are published in
journals.







B7 Non-Communicable Diseases — Paper 1

Lesson

Aiming for 4

Aiming for 6

Aiming for 8

B7.1 Non-
communicable
diseases

| can name some non-
communicable diseases.

| can classify diseases
as communicable and
non-communicable.

| can describe some
impacts of non-
communicable diseases.

| can list some risk
factors that are linked to
an increased rate of
disease.

| can draw conclusions
from data on risk factors.

| can identify risk factors
from data.

| can identify correlations
in data.

| can decide whether a
link is causal.

| can explain why a
correlation does not prove
a causal mechanism.

B7.2 Cancer

| can define a tumour as
a mass of abnormally
growing cells.

| can describe the
difference between
benign and malignant
tumours.

| can explain how benign
and malignant tumours can
be life-threatening.

| can state some causes
of cancer.

| can describe why
carcinogens and ionising
radiation increase the
risk of tumours.

| can link a lack of control in
the cell cycle to tumour
formation.

| can list some of the
benefits and risks of
chemotherapy.

| can analyse data to
assess the risks and
benefits of
chemotherapy.

| can evaluate the risks of
chemotherapy in relation to
data, drug testing, and
consequences in order to
come to an informed
decision.

B7.3
Smoking and
the risk of
disease

| can name the harmful
substances found in
tobacco smoke.

| can describe the effects
of the harmful
substances found in
tobacco smoke.

| can explain in detail the
effects of the harmful
substances found in
tobacco smoke.

| can state that smoking
increases your risk of
developing lung
diseases.

| can analyse data to
describe evidence for the
link between smoking
and lung disease.

| can suggest possible
causal mechanisms to
explain trends shown in
data, and explain how the
causal link between
smoking and lung cancer
was identified.

B7.4 Diet,
exercise, and
disease

| can describe some
health problems caused
by a poor diet and lack of
exercise.

| can describe causal
mechanisms for the link
between exercise and
health.

| can suggest reasons for
the correlation between

exercise and health, and
decide which are causal.

| can list some ways in
which people can avoid
becoming overweight.

| can suggest measures
to prevent a further rise
in the number of people
with type 2 diabetes.

| can explain in detail why
eating a poor diet can lead
to health problems.

B7.5 Alcohol
and other
carcinogens

| can state that drinking
too much alcohol can
affect liver and brain
function.

| can describe the short-
and long-term effects of
drinking alcohol.

| can explain in detail how
drinking alcohol affects the
nervous system.

| can state that alcohol
can affect unborn babies.

| can describe the effects
of alcohol on unborn
babies.

| can evaluate the evidence
on the effects of alcohol on
a developing baby.

| can define the term
carcinogen.

| can describe the link
between ionising
radiation and cancer.

| can explain the link
between radiation and
cancer.




B7 Non-Communicable Diseases — Paper 1



B8 Photosynthesis — Paper 1

Lesson Aiming for 4 Aiming for 6 Aiming for 8
! Icar: desf::_?e how | can describe how the | can explain how adaptations
pants g'e th e d leaf is adapted for of the leaf make
gf;ﬁﬁh_ ©y-nes photosynthesis. photosynthesis efficient.
| can state the word | can write the balanced | can explain how adaptations
B8.1 equation for symbol equations for of the leaf make

Photosynthesis

photosynthesis.

photosynthesis.

photosynthesis efficient.

| can describe why
plants need light to
carry out
photosynthesis.

| can describe an
experiment to prove that
plants carry out
photosynthesis when
exposed to light.

I can explain why chlorophyll
is needed for photosynthesis.

| can list the factors
that affect the rate of
photosynthesis
(temperature, carbon
dioxide concentration,
light intensity, amount
of chlorophyll).

| can describe why low
temperature, shortage of
carbon dioxide, shortage
of light and shortage of
chlorophyll limit the rate
of photosynthesis.

| can apply knowledge of
enzymes to explain why a
high temperature affects the
rate of photosynthesis.

B8.2 :;ZEOS;Z‘L? sgg?geg‘: | can suggest which | can predict how the rate of
The rate Of. - cttfrs and the factor limits the rate of photosynthesis will be
photosynthesis s of photosynthesis in a affected with more than one
photosynthesis. given situation. limiting factor.
| can interpret and
| can plot a line graph explain graphs of ;nL;r;?:;s;aﬂgraenlg;a;ngs;? ::e
and write a simple photosynthesis rate interisit g e fg
conclusion. involving one limiting hotos ynth & Coniext g
factor. P YITness;
| can list some ways in | can (_iescr!be all the | can explain how carnivorous
which plants use ways in which ;_)Iants usa plants are adapted to their
B8.3 lucose glucose; Insluding haw environment
How plants g ' they make proteins. ’
use glucose | | can test a leaf for | can evaluate risks I can explain how and why

starch and state some
safety rules.

involved in the starch
test.

plants convert glucose to
starch for storage.

B8.4 Making the
most of
photosynthesis
(HT only)

| can describe why
greenhouse increase
plant growth.

| can explain in detail how
using greenhouses can
help control limiting factors
and increase the rate of
photosynthesis,

| can comment on the
cost-effectiveness of
adding heat, light, or
carbon dioxide to
greenhouses.

I can use data to comment
on the cost-effectiveness of
greenhouses,

| can discuss the
benefits of using
greenhouses and
hydroponics.

| can evaluate the use of
greenhouses and
hydroponics in terms of
economics.
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B9 Respiration — Paper 1

Lesson Aiming for 4 Aiming for 6 Aiming for 8
| can state the word | can write the balanced | can apply understanding
equation for aerobic symbol equation for of respiration in new
respiration. respiration. contexts.

B9.1 | can list ways in which ; = = | can explain why

Aerobic | living organisms use Lﬁagnghs::rlr?ii :zzzltgg}_:on - respiration is an
respiration | energy. ) exothermic reaction.
. N | can explain why a control
| can identify a control. :;?nlﬁgg aar;g:‘\;fosltlgation is necessary in some
’ scientific investigations.
| can describe how heart | can explain why heart rate, ;
B9.2 rate, breathing rate, and breathing rate, and breath I lcir; e;glg;}na:hg ;ti?t:es of

The breath volume change with volume change with g)ferc?se g
response exercise. exercise. :

to | can draw a suitable | can choose the best way to | can justify the choice of
exercise | chart/graph to display data display data and calculate chart/graph used to

with some support. percentage changes. display data.

| can state the word | can write the balanced Lgﬁtr;::‘trgﬂz:;;g

equation for anaerobic symbol equation for CERBIEEABE T Anirals

respiration in animals, anaerobic respiration in Iar?ts o 2 :

plants, and microorganisms. plants and microorganisms. S, ;
microorganisms.

B9.3 I can explain in detail why
Anaerobic| | can describe the reason | can compare and contrast heart and breathing rate
respiration| why cells respire aerobic and anaerobic continue to be high for a

anaerobically. respiration. period of time after
exercise.

| can give some uses of | can explain why muscles Lcan dwnte alpr?;l_lchon

fermentation. get tired during exercise. aaed on Seisntitic
knowledge.
| can explain the link

| can define metabolism as | can describe the role of between protein

B9.4 the sum of all reactions on a the liver in repaying the consumption and
Metabolism| cell or the body. oxygen debt. concentration of urea

and the in urine.

liver | can discuss whether it is

| can list some metabolic
reactions.

possible to increase
metabolism.

| can evaluate information
to assess credibility.







Communicable diseases can be spread from one organism to another.

Viruses live and reproduce rapidly inside an organism'’s cells. This n damage or destroy the cells.

Spread by Symptoms

* fever

* red skinrash

* complications can be fatal - young children are vaccinated
toimmunise them against measles

inhalation of droplets produced by
infected people when sneezing and
coughing

*  flu-like symptoms at first

* virus attacks the body's immune cells, which can lead to
AIDS - where the immune system is so damaged that it
canrot fight off infections or cancers

sexual contact
excharge of body fluids (e.g.. blood
when drug users share needles)

direct contact of plants with

infected plant material * osaic pattern of discolouration on the leaves - where
animal and plant vectors chlorophyll is destroyed

soil: the pathogen can remain in scil reduces plant’s ability to photosynthesise, affecting growth

for decades

Bacteria reproduce rapidly inside organisms and may produce toxins that damage tissues and cause illness.

TMV (tab
G Virus =

plants)

Spread by Prevention and treatment

mmnﬂmm__m

Salmonella bacteria and the
toxins they produce cause
Salmonella bacteriainoron food that | o fever poultry are vaccinated against
. is being ingested ¢ abdominal cramps Salmonelia bacteria to control spread
*  vomiting
* diarrhoea
direct sexual contact - o thickyellow or green . n.&w%ﬁ:n s.___wr m:ﬂ!nﬂn.m (many
s gonorrhoes is 2 sexually discharge from the vagina M:ﬂ_ MH_MV.-.mm_mﬂm:n strains have
: transmitted disease or penis Ppe ;
" et * barrier methods of contraception,
(5TD) *  painwhen urinating
such as condoms

)\ 4

Symptoms

me:;ﬁ— . Spread by Frevention and treatment
* purple or black spots on leaves,
which turn yellow and drop early
* reduces plant’s ability to
photosynthesise, affecting growth

fungicides

* affected leaves removed and
destroyed

rose black spot water and wind

Spread by
mosquitos feed on the blood of infected people

Prevention and treatment

recurrent prevent mosquite vectors
episodes of breeding

fever mosquito nets to prevent bites
can be fatal

and spread the protist pathogen when they feed
on another person - organisms that spread
disease by carrying pathogens between people
are called vectors

malar

anti-malarial medicine

R L e T S N S R R e

Detection and identification of plant diseases

Plant diseases and insects

Plant diseases can also be
directly caused by insects.

Aphids are insects that
suck sap from the stems of plant
plants. This results in

*+ reduced rate of growth
* discolouration of leaves.

Ladybirds can be used to control aphid infestations as
ladybird larvae eat aphids.

Signs that a plant is diseased

Ways of identifying plant diseases

stunted growth * gardening manuals and websites

spots on leaves = laboratory testing of infected plants

areas of rot or decay * testing kits containing monoclonal anti mo&mm..
growths (Chapter 9 Monoclonal antibodies)

malformed stems or leaves
discolouration
pest infestation

Plant defences

Physical barriers

= cellulose cell walls - provide a barrier to infection
= tough waxy cuticle on leaves

» bark on trees - a layer of dead cells that can fall off

sharp
mouthpiece

Chemical barriers
= many plants produce antibacterial chemicals
* poison production stops animals eating plants

stem i

aphid __..4_ 2 i Mechanical adaptations
e ¢+ thorns and hairs stop animals eating plants

* leaves that droop or curl when touched to scare
herbivores or dislodge insects

= some plants mimic the appearance of unhealthy
or poisonous plants to deter insects or herbivores

wilting

e R R e A

There are a number of ways to help prevent the spread of communicable diseases from one organism to another.

Hygiene : Isolation . Controlling vectors : Vaccination _
Hand washing, disinfecting Isolation of infected " If a vector spreads a u Vaccination can protect
surfaces and machinery, +  individuals - people, : disease destroyingor  * large numbers of
keeping raw meat separate, * animals, and plants can be 1 controlling the population = individuals against I
covering mouth when 7 isolated tostop the spread : of the vector can limit the 2 diseases.
coughing/sneezing, etc. * of disease. Y spread of disease. 2

@ Key terms

aphid bacterium communicable disease fungicide fungus
isolation mimic pathogen protist
sexually transmitted disease (STD) toxin vaccination vector virus




Retrieval questions
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municable diseases ¢
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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.

BS questions Answers

6 660 6 ® 6 6 000 OGOOOO O

What is a communicable disease?

What is a pathogen?
Name four types of pathogen.
How can pathogens spread?

How do bacteria make youill?
How do viruses make you ill?

Name three examples of viral diseases.

Name two examples of bacterial diseases.

Name four methods of controlling the spread of
communicable disease.

Describe an example of a protist disease.

Describe an example of a fungal disease in plants.

How can the cause of a plant disease be identified?

What are three mechanical defences that protect
plants?

Give three physical defences of plants.

How can aphids be controlled by gardeners?

How can plant diseases be detected?

a1y jaded ng

8J8L|. .I.E;(;éa.}.l'l.d. =

alay Jaded 1ng

alay Jaded 1nd

alay Jaded 3ng
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alay Jaded jnd

a disease that can be transmitted from one organism to
another

a microorganism that causes disease
bacteria, fungi, protists, viruses
air, water, direct contact

produce toxins that damage tissues

reproduce rapidly inside cells, damaging or
destroying them

measles, HIV, tobacco mosaic virus

Salmonella, gonorrhoea

good hygiene, isolating infected individuals, controlling
vectors, vaccination

malaria - caused by a protist pathogen that is spread
from person to person by mosquito bites, and causes
recurrent fevers

rose black spot - spread by water and wind, and
affects plant growth by reducing a plant’s ability to
photosynthesise

gardening manuals and websites, laboratory testing,
monoclonal antibody kits

thorns and hairs, leaves that droop or curl, mimicry to
trick animals

cellulose cell walls, tough waxy cuticles, bark on trees

introduce ladybirds to eat the aphids

areas of decay, discolouration, growths, malformed
stems or leaves, presence of pests, spots on leaves, and
stunted growth



Non-specific defences of the human body against all pathogens include:

Skin . Nose : Stomach

* physical barrier to infection - Ciliaand mucus trap particles in the air, . Produces strong acid

* produces antimicrobial secretions = Preventing them from entering the lungs. ~ ©  (pH2) that destroys

« microorganisms that normallylive ¢ Trachea and bronchi produce mucus, which :  pathogens in mucus, food,
on the skin prevent pathogens : ismoved away from the lungs to the backof 2 and drinks.
growing . thethroat by cilia, where it is expelled. e
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White blood cells
If a pathogen enters the body, the immune system tries to destroy the pathogen.
The function of white blood cells is to fight pathogens.

There are two main types of white blood cell - lymphocytes and phagocytes.

Phagocytes
Lymphocytes fight pathogens in two ways: 1 Phagocytes are attracted to areas of infection.
Antitoxins 2 The phagocyte surrounds the pathogen and
Lymphocytes produce antitoxins that bind to the toxins produced engulfs t. ;
by some pathogens (usually bacteria). This neutralises the toxins. 3 Enzymes that digest and destroy the pathogen
< b : - - are released.
Antibodies

Lymphocytes produce antibodies that target and help to
destroy specific pathogens by binding to antigens (proteins) on
the pathogens’ surfaces.

antibody antigen

Monoclonal antibodies (HT only)

Monoclonal antibodies are produced by mouse
lymphocytes which are combined with a tumour cell
tomake a hybridoma cell. These can divide to make an
antibody which can later be cloned and used to treat
diseases such as cancer or used in pregnancy tests.

antibody attached
to antigen

antibiotic

antibody
monoclonal antibodies

double-blind trial
toxicity

antitoxin dose
placebo

antigen
mucus

efficacy
vaccination

Herd immunity

peer review white blood cell

Antibiotics

* Antibiotics are medicines that can kill bacteria in
the body.

* Specific bacteria need to be treated by specific

antibiotics.

Antibiotics have greatly reduced deaths from

infectious bacterial diseases, but antibiotic-resistant

strains of bacteria are emerging.

Treating viral diseases
* Antibiotics do not affect viruses.

* Drugs that kill viruses often damage the body’s
tissues.

* Painkillers treat the symptoms of viral diseases but
do not kill pathogens.

R N R R R L L T T T —

Discovering and developing new drugs

Drugs were traditionally extracted from plants and microorganisms, for
example

* the heart drug digitalis comes from foxglove plants
* the painkiller aspirin originates from willow trees

= penicillin was discovered by Alexander Fleming from
Penicillium mould.

Most modern drugs are now synthesised by chemists in laboratories.

New drugs are extensively tested
and trialled for

- * toxicity - is it harmful?
= efficacy - does it work?
» dose - what amount is safe
and effective to give?

Stages of clinical trials

Pre-clinical trials
Drug is tested in cells, tissues, and live animals.

¥

Clinical trials

1 Healthy volunteers receive very low doses to test whether the drug is safe and effective.
2 Ifsafe, larger numbers of healthy volunteers and patients receive the drug to find the optimum dose.

¥

Peer review

Before being published, the results of clinical trials will be tested and checked by independent
researchers. This is called peer review,

Double-blind trials

Some clinical trials give some of their patients a placebo drug - one that is known to have no effect.

Double-blind trials are when neither the patients nor the doctors know who has been given the real drug
and who has been given the placebo. This reduces biases in the trial.

Vaccinations

Vaccinations involve injecting small quantities of dead or inactive forms of a pathogen inte the body. This
stimulates lymphocytes to produce the correct antibodies for that pathogen. If the same pathogen re-enters
the body, the correct antibodies can be produced quickly to prevent infection. If a large proportion of the
population is vaccinated against a disease, it is less likely to spread. This is called herd immun ity.



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.

B6 questions Answers

® 6 6 66 O 6BO0 6 00606060060 O

What non-specif ic systems does the body use to
prevent pathogens getting into it?

What three functions do white blood cells have?

What happens during phagocytosis?

What are antigens?
Why are antibodies a specific defence?

What is the function of an antitoxin?

‘What does a vaccine contain?

How does vaccination protect against a specific
pathogen?

What is herd immunity?

What s an antibiotic?

What do painkillers do?

What properties of new drugs are clinical trials

designed to test?

What happens in the pre-clinical stage of a drug trial?

What is a placebo?
What is a double-blind trial?

What is a monoclonal antibody?

Give two examples in which monoclonal antibodies
can be used for.
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. skin

« cilia and mucus in the nose, trachea, and bronchi

+ stomach acid

phagocytosis, producing antibodies, producing
antitoxins

phagocyteis attracted to the area of infection, engulfs a
pathogen, and releases enzymes to digest the pathogen
proteins on the surface of a pathogen

antibodies have to be the right shape for a pathogen’s
unique antigens, so they target a specific pathogen
neutralise toxins produced by pathogens by binding

to them

small quantities of a dead or inactive form of a pathogen

vaccination stimulates the body to produce antibodies
against a specific pathogen - if the same pathogen
reenters the body, white blood cells rapidly produce the
correct antibodies

when most of a population is vaccinated against a

disease, meaning it s less likely to spread

adrug that kills bacteria but not viruses

treat some sym_ptoms_ of diseases and relieve pain

toxicity, efficacy, and optimum dose

drug is tested on cells, tissues, and live animals

medicine with no effect that is given to patients instead
of the real drug in a trial

‘atrial where neither patients nor doctors know who

receives the real drug and who receives the placebo

A monoclonal antibody is an antibody produced by a
single clone of cells.

Treating cancer, in pregnancy tests



Coronary heart disease (CHD)
occurs when the coronary arteries
become narrowed by the build-up

of layers of fatty material within = communicable and
them. non-communicable diseases
» diet

This reduces the flow of blood,
resulting in less oxygen for the
heart muscle, which can lead to
heart attacks,

BE AR ESEPB LIRSS AEEERSERRREREEES

» defects in the immune system
make an individual more:
likely to suffer from infectious
diseases

= viral infection can trigger
cancers .

= stress
= exercise
« life situations.

Different types of disease may interact, for example:

= immune reaction ally

by a pathogen can trigger allergies,
for example skin rashes and asthma
severe physical ill health can lead
to depression and other mental
illnesses.

.

L » caninvolve major surgery - risk of
inserted into blocked Widens the artery - allows infection, blood loss, blood clots,
stent i k merstiond oflow s | and damage to blood vessels
2 CorOnary ATterles tokeep oxygenissupplied tothe heart  ° &
them open . + risks from anaesthetic used
« less serious surgery i
i | o i o during surgery i
» possible side effects such as
drugs that reduce blood ~ » effective muscle pain, headaches, and
cholesterol levels, slowing « no need for surgery sickness
statins ; . .
down the deposit of fatty . can prevent CHD from » cannot cure CHD, so patient will
material in the arteries developing have to take tablets for many
Jlin | N L. L YedEs .
heart valves that leak or do ik - iskof
not open fully, preventing  + allows control of blood flow *CaninvaBis major Surgery: sk
Kol control of blood flow through the heart infection, blood lass, biood clots,
faulty heart role and damage to blood vessels
Sl through the heart,canbe  « long-term cure for faulty o Aol frormansasthabiasad
replaced with biological or heart valves ; plils
X during surgery
~ mechanical valves il - I -
if the heart fails a donor « transplant may be rejected if
heart, or heart and lungs, there is not a match between
can be transplanted donor and patient
. = long-term cure for the most
artificial hearts can be satiolic Heart canditine » lengthy process
transplants i i 5 . s . 7
P :mw,n to r..mm._u patients alive + treats problems that cannot major surgery - risk of infection,
whilst waiting for a heart : blood loss, blood clots, and
be treated in other ways
transplant, or to allow damage to blood vessels
the heart to rest during o risks from anaesthetic used
recovery during surgery

diet (obesity) and amount of | Type 2 diabetes
exercise
| cardiovascular diseases
impaired liver furiction
e Impaired brain function
affected development of unborn
| babies
| lung disease and cancers
smoking
affected development of unborn
babies
carcinogens, such as ionising
radiation, and genetic risk cancers
factors

Arisk factor s a ny aspect of your lifestyle or substance in your body that can increase the risk of a disease developin g

body does not respond properly to the production of
insulin, so blood glucose levels cannot be controlled

increased blood cholesterol can lead to CHD

from the body or produce sufficient bile i

Some risk factors cause specific diseases. Other diseases are caused by factors interacting.

long-term alcohol use causes liver cirrhosis
(scarring), meaning the liver cannot remove toxins

damages the brain and can cause anxiety and

depression

alcohol can pass through the placenta, risking

miscarriages, premature births, and birth defects

cigarettes contain carcinogens, which can

| cause cancers

to develop certain cancers

chemicals can pass through the placenta, risking
premature births and birth defects

for example, tar in cigarettes and ultraviolet rays
from the Sun can cause cancers

some genetic factors make an individual more likely

Cancer s the result of changes in cells that lead to uncontrolled
growth and division by mitosis.

Rapid division of abnormal cells can form a tumour.

Malignant tumours are cancerous tumours that invade
neighbouring tissues and spread to other parts of the body in the
blood, forming secondary tumours.

Benign tumours are non-cancerous tumours that do not spread
in the body.

Key terms

artificial heart
health

benign carcinogen
malighant risk factor

.
.
.
.
.
.
.
.
.
.
.
»
.
.
.
.
"
-
.
.
»
.
.
.

cholesterol
statin

Treatment of non-communicable diseases
linked to lifestyle risk factors - such as poor
diet, drinking alcohol, and smoking - can
be very costly, both to individuals and to
the Government.

Ahigh incidence of these lifestyle risk
factors can cause high rates of non-
communicable diseases in a population.

coronary heart disease
transplant tumour

stent




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.

B Answers

666 6 @ 6 BODOCOOOOO © O

7 questions

What is coronary heart disease?

What is a stent?

What are statins?

What is a faulty heart valve?
How can a faulty heart valve be treated?

When do heart transplants take place?

What are artificial hearts used for?

Define health.
What factors can affect health?

What is a risk factor?

Give five risk factors.

What is cancer?

What are malignant tumours?

What are benign tumours?

What two types of risk factor affect the development
of cancers?

What is a carcinogen?
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layers of fatty material that build up inside the coronary

arteries, narrowing them - resulting in a lack of oxygen for

the heart

a device inserted into a blocked artery to keep it open,
allowing more blood and oxygen to the heart

drugs that reduce blood cholesterol levels, slowing the
rate of fatty material deposit L

heart valve that doesn’t open properly or leaks

replace with a biological or mechanical valve

in cases of heart failure

keep patients alive whilst waiting for a transplant, or

allow the heart to rest for recovery

state of physical and mental well-being

disease, diet, stress, exercise, life situations

aspect of lifestyle or substance in the body that can
increase the risk of a disease developing

poor diet, smoking, lack of exercise, alcohol,

carcinogens

a result of changes in cells that lead to uncontrolled
growth and cell division by mitosis

‘cancerous tumours that can spread to neighbouring

tissues and other parts of the body in the blood, forming
secondary tumours

non-cancerous tumours that do not spread in the body

lifestyle and genetic risk factors

a substance that can cause cancers to develop



Photosynthesis is a chemical reaction in which

energy is transferred from the environment as light

from the Sun to the leaves of a plant. Thisis an
endothermic reaction.

Chlorophyll, the green pigment in chloroplasts
in the leaves, absorbs the light energy. Leaves
are well-adapted to increase the rate of

Rate of photosynthesis

Alimiting factor is anything that limits the rate of a reaction

whenitisin m:o;.wc_uu._w.

The limiting factors for photosynthesis are

« temperature . _ﬁ..w_:._:nm:m_.q
= carbon dioxide concentration

Less chlorophyll in the leaves reduces the rate of

+ amount of chlorophyll.

photosynthesis when needed. . ,
plants in well-

photosynthesis. More chlorophyll may be produced by

lit areas to increase the photosynthesis rate.

@ carbondioxide  +  water 8N glucose  +  oxygen
6CO, i epiom e UGS e = o, :

I I I T S e
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Limiting factors and photosynthesis rate (HT only)

* At low temperatures the rate of
photosynthesis is low because
the reactant molecules have less
kinetic energy.

= Photosynthesis is an
enzyme-controlled reaction, so at
high temperatures the enzymes
are denatured and the rate
quickly decreases.

* Carbon dioxide is used up in

carbon dioxide concentration
increases the rate of
photosynthesis.

stans s

becomes limiting.

* Carbon dioxide is often the
limiting factor for photosynth

sesenses

carbon dioxide chlorophyll chloroplast

concentrati

photosynthesis, so increasing

At a certain point, another factor

.
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* Lightenergy is needed for
photosynthesis, so increasing
light intensity increases the
rate of photosynthesis.

* At a certain point, another
factor becomes limiting.

= Photosynthesis will stop if
there is little or no light.
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greenhouse gases

Interaction of limiting factors (HT only)

Limiting factors often interact, and any one may be limiting
photosynthesis.

For example, on the graph the lowest curve has both carbon
dioxide and temperature li
is limiting for the middle curve, and the highest curve shows
photosynthesis rate increases when both temperature

and carbon dioxide are increased until another factor

Inverse square law (HT only)

As the distance of a light source from a plant

increases, the light intensity decreases - this is

called an inverse relationship. This relationship

is not linear, as light intensity varies in inverse
* proportion to the square of the distance:

@ light intensity s< l

distance”

ting photosynthesis. Temperature

becomes limiting.

For example, if you double the distance between

a light source and a plant, light intensity falls by

!

three-quarters.

4 high CO, 30°C

E

m high CO, 20°C

=8

5

® §

£ ud e S Commercial greenhouses control limiting
factors to get the highest possible rates of
photosynthesis so they can grow plants as

Tghtintensity ‘quickly as possible or produce the highest yields,

whilst still making a profit.

Uses of glucose

convert into insoluble starch for
storage (in leaves, tubers, and bulbs)

for respiration to
produce energy

Uses of glucose produced in
photosynthesis

produce fat or oil
(lipids) for storage

produce amino acids for
protein synthesis - plants
also need nitrate ions
from the soil for this

produce cellulose to

strengthen cell walls

light intensity inverse square law limiting factor photasynthesis

protein synthesis



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.

B8 questions Answers

® 0 06 © 06 6 6000

6

(5

Where does photosynthesis occur? E
L)
. ‘g
What is the name of the green pigment in the leaves? : 2
- @
i3

What type of reaction is photosynthesis? :
ivo
What type of energy is used in photosynthesis? : E’
2
Give the word equation for photosynthesis. iy
] .0

Give the balanced symbol equation for
photosynthesis. =l
Define the term limiting factor. i
g
: @

Give the limiting factors of photosynthesis. :
e
Describe how light intensity affects the rate of =
photosynthesis. =4

Describe how carbon dioxide concentration affects the
rate of photosynthesis. -

Describe how temperature affects the rate of
photosynthesis.

‘213 saded jng

Give the equation for the inverse square law for light
intensity.

Why are limiting factors important in the economics
of growing plants in greenhouses?

shEEEsEREARA RN Ean Y

How do plants use the glucose produced in
photosynthesis? :

alay Jaded 1nd

asay saded nd

chloroplasts in the leaves of a plant
chlorophyll

endothermic

light energy

carbon dioxide + water = glucose + oxygen

6CO, +6H,0— C.H O

batad Zoath

+60,

anything that limits the rate of a reaction when it is in
short supply
+ temperature
+ carbon dioxide concentration
+ lightintensity
» amount of chlorophyll
increasing light intensity increases the rate of
photosynthesis until another factor becomes limiting
increasing carbon dioxide concentration increases the
rate of photosynthesis until another factor becomes
limiting
increasing temperature increases the rate of _
photosynthesis as the reaction rate increases - at high
temperatures enzymes are denatured so the rate of
photosynthesis quickly decreases

1

light intensity o« ————
distance?

greenhouses need to produce the maximum rate of

photosynthesis whilst making profit

+ respiration

« convertitinto insoluble starch for storage

produce fat or oil for storage

produce cellulose to strengthen cell walls

produce amino acids for protein synthesis

-



Cellular respiration is an exothermic reaction that
occurs continuously in the mitochondria of living cells
to supply the cells with energy.

' aerobic
The energy released during respiration is needed for all _
living processes, including IV__
+ chemical reactions to build larger molecules, for
example, making proteins from amino acids =
R ; anaerobic

* muscle contraction for movement
*  keepingwarm.

Respiration in cells can take place aerobically (using
oxygen) or anaerobically (without oxygen).

Aerobic respiration

lucose + oxygen = carbondioxide + water
Xy g

CH,0, + 60, = 6CO, +  6H,0
Anaerobic respiration in muscles
glucose  — lactic acid

nm—n—;Ow o Nnumbom

i cytoplasm
Fermentation

Anaerobic respiration in plant and
'yeast cells is represented by

the equation

glucose — ethanol + carbon dioxide

h 4

nucleus

raspiration.

Where enzymes are made,
Lecation of reactions in
anaerabic respiration.

Holds genatic code for
enzymes involved in

Response to exercise

During exercise the human body reacts to the increased demand for

energy. 5

To supply the muscles with more oxygenated blood, heart rate, breathing

rate, and breath volume all increase.

Ifinsufficient oxygen is supplied, anaerobic respiration takes place
instead, leading to the build-up of lactic acid.

_ During long periods of vigorous exercise, muscles become fatigued and

7 stop contracting efficiently.

complete oxidation
of glucose - large

amount of energy is _
released |

incomplete oxidation

of glucose - much less
energy is released per
glucose molecule than
i aeroblerespimtion: |

rest exercise recovery
This is the ‘extra’
oxygen required to
Mo lactic acid builds pay off the oxygen
up since there is debt,

enough oxygen for
aercbic respiration,

This is the shortfall
in oxygen — making
lactic acid builds up
an oxygen debt.

blood levels of axygen and lactic acid

lactic acid

time in minutes

Oxygen debt (HT only)

After exercise, the lactic acid
accumulated during anaerobic
respiration needs to be removed.
Oxygen debt is the amount of oxygen
needed to react with the lactic acid to
remove it from cells.

Removal of lactic acid

lactic acid in the muscles

+

transported to the liver in the blood

&

lactic acid is converted back to glucose

R N N R R R I

Metabolism is the su m of all the reactions in a cell or the body.

produce new molecules,

Anaerobic respiration in yeast cells is
called fermentation.

The products of fermentation are
important in the manufacturing of bread
and alcoholic drinks.

R T T

Typical plant cell

cell membrane
Allows gases and water to
pass freely into and out of
the cell. Controls the
passage of other molecules,

Contains the enzymes
for aerobic respiration.

aerobic amino acids anaerobic carbohydrates cellulose exothermic
fatty acid glycerol alycogen lactic acid lipids metabolism
oxidation oxygen debt proteins respiration starch

Metabolic processes include the synthesis and breakdown of:

Carbohydrates

* synthesis of larger carbohydrates from sugars
(starch, glycogen, and cellulose)

= breakdown of glucose in respiration to release energy

Lipids

Typical animal cell
Proteins
* synthesis &. amino mn_a_ﬂ.a_.: glucose and nitrate ions
= amino acids used to form proteins

fermentation * excess proteins broken down to form urea for excretion
mitochondria

Metabolism

The energy released by respiration in cells is used for the .no._.z.._._.__._m_.n:..u«am,‘ncnwa_mn processes of metabolism that

o T T R e e R A P RS U SRt

-+ synthesis of lipids from one molecule of glycerol and
three molecules of fatty acid -



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.

B9 questions Answers

Define the term cellular respiration.

What do organisms need energy for?

respiration?

Write the word equation for aerobic respiration.
Write the word equation for anaerobic respiration in
‘muscles.

Write the balanced symbol equation for aerobic
respiration.

Why does aerobic respiration release more energy per
glucose molecule than anaerobic respiration?

What is anaerobic respiration in yeast cells called?
Write the word equation for anaerobic respiration in
plant and yeast cells.

How does the body supply the muscles with more
oxygenated blood during exercise?

What substance builds up in the muscles during
‘anaerobic respiration?

What happens to muscles during long periods
of activity?

What is oxygen debt?

How is lactic acid removed from the body?

® 6 & 6 6 6 60006 6 6 0 OO0

What is metabolism?

alay taded jng

e

alay Jaded 1nd

What is the difference between aerobic and anaerobic :

ssssssssaseansnnns

‘alay Jaded 1nd

atay seded 1ng

a1y taded nd

alay Jaded jnd

asay Jaded Jng

an exothermic reaction that occurs continuously in
the mitochondria of living cells to release energy
from glucose

« chemical reactions to build larger molecules
« muscle contraction for movement
» keeping warm

aerobic respiration uses oxygen, anaerobic respiration
does not
glucose + oxygen — carbon dioxide + water

glucose — lactic acid

CH.O

6" 12

+60,—6CO, + 6H.0

6

oxidation of glucose is complete in aerobic respiration
and incomplete in anaerobic respiration

fermentation

glucose — ethanol + carbon dioxide

heart rate, breathing rate, and breath volume increase
lactic acid

muscles become fatigued and stop contracting
efficiently

amount of oxygen the body needs after exercise to

react with the accumulated lactic acid and remove it

from cells

lactic acid in muscles = blood transports to the liver

— lactic acid converted back to glucose

sum of all the reactions in a cell or the body



A student used cubes of potato to investigate the effect of surface area and volume on the rate of
0SMosis.

The diagram shows two of the cubes of potato the student used.

N 2cm
Val
1¢cm
v / v 2cm
1cm
4 —Pp 4 »
1cm 2cm
Cube 1 Cube 2
The surface area to volume ratio of cube 1 is 6:1.
(a) Calculate the total surface area of cube 2.
Total surface area of cube 2 = cm?2
(1)
(b) Calculate the volume of cube 2.
Volume of cube 2 = cm3

(1)
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(c) Calculate the surface area to volume ratio of cube 2.

Use the equation:

surface area

surface area to volume ratio =
volume

Surface area to volume ratio of cube 2 = o |

(1)
This is the method used.

1 Cut two cubes of potato of size 2cm x 2cm x 2cm
. Cut one of these cubes into 8 cubes of potato of size 1cm x 1cm x 1 cm (sample A).

. Do not cut the other cube (sample B).

2. Measure the mass of each sample A and the mass of sample B.

3: Place all the cubes into a beaker of distilled water.
4.  Leave for 30 minutes.
53 Remove the cubes from the beaker and dry the surfaces with a paper towel.

6. Measure the mass of each sample of cubes.

(d) Why were 8 cubes of size 1cm x 1 cm x 1 cm but only one cube of size
2cm x 2cm x 2cm cube used?

(1)

(e) Why did the student dry the surface of each potato cube in step 5 of the method?

(1)
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The table below shows the student’s results.

Mass at start | Mass atend | Mass change

ing ing ing
Sample A
Eight cubes, each measuring 10.4 12.2 1.8
1cmx1ecmx1cm
Sample B
One cube, measuring 9.9 10.7 X
2cmx2cmXx2cm

(f)  Calculate mass change X in the table above.

Mass change X =

(g) Explain why the masses of both samples of cubes increased.

(h) It would be better to calculate percentage change in mass rather than change in mass.

Why is this a more valid method?

Tick one box.

Because it makes it a fair test.

Because it makes the investigation of the samples of cubes

mare accurate.

Because the samples of cubes were different masses at the

start of the investigation.

(1)

(2)

(1
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(iy  Explain why the mass of the cubes in sample A increased more than the mass of the cube
in sample B.

(2)
(Total 11 marks)

2 The image below shows part of a root from a cress plant.

(a) What type of microscope was used to create the image above?

(1)

(b) The magnification of the cress root in the image above is x 200.

There are 1000 micrometres (um) in a millimetre (mm).

Calculate the real length of the root hair, X.

Give your answer in micrometres (um).

Real length X = pHm

(2)
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()

The table shows the water uptake by a plant’s roots on two different days.

(d)

Root hair cells take up water from the soil.

Explain one way in which the root hair cell is adapted to this function.

Mean water uptake in cm?3 per hour

Cold day

1.8

Hot day

3.4

Explain why the mean rate of water uptake is higher on a hot day than on a cold day.

()

(3)
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(e) The concentration of mineral ions in the soil is lower than in root hair cells.

Root hair cells take up mineral ions from the soil.

Root hair cells contain mitochondria.

Explain why root hair cells contain mitochondria.

(4)
(Total 12 marks)

Stem cells can be used to treat some diseases.

3

(a) Whatis a stem cell?

(2)
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Figure 1 shows a malignant tumour in the trachea of a patient.

Figure 1

Trachea

Tumour

(b) Give one way a malignant tumour differs from a benign tumour.

(1)
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Scientists can treat the patient’s tumour by replacing the trachea with a plastic trachea.
The plastic trachea has a layer of the patient's own stem cells covering it.

Figure 2 shows the procedure.

Figure 2

&

@))) |°

Step 1 Step 2
A plastic trachea is made Stem cells from the patient’s
bone marrow are placed on the
surface of the plastic trachea

Liquid medium

New trachea

Step 3 Step 4
The plastic trachea is placed in The new trachea is
a liquid medium to allow the transplanted into
stem cells to grow and divide the patient
for 48 hours

(c) In Step 3 the cells are left for 48 hours to divide.

Name the type of cell division in Step 3.

(1)
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(d) In Step 3 the cells are given oxygen and water.

Name two other substances the cells need so they can grow and divide.

1
2.
(2)
(e) Give two advantages of using the stem cell trachea compared with a trachea from a dead
human donor.
1.
2.
(2)
(f)  Sometimes the stem cell trachea is not strong enough.
Doctors can put a stentinto the trachea.
Suggest how a stent in the trachea helps to keep the patient alive.
(2)
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(g) Stem cells can also be obtained from human embryos.

Evaluate the use of stem cells from a patient’'s own bone marrow instead of stem cells from
an embryo.

Give a conclusion to your answer.

(6)
(Total 16 marks)

Cells, tissues and organs are adapted to take in different substances and get rid of different
substances.

4

The table shows the concentration of four ions outside cells and inside cells.

Concentration outside Concentration inside cells
lon cells in mmol per dm3 in mmol per dm?3
Sodium 140 9
Potassium 7 138
Calcium 2 27
Chloride 118 3

(a) Use information from the table above to complete the following sentences.

Sodium ions will move into cells by the process

of

Potassium ions will move into cells by the process

of

(2)
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(b)

Some students investigated the effect of the different concentrations of sugar in four drinks,
A, B, C and D, on the movement of water across a partially permeable membrane.

The students:

. made four bags from artificial partially permeable membrane

. put equal volumes of 5% sugar solution in each bag

. weighed each bag containing the sugar solution

. placed one bag in each of the drinks, A, B, C andD

. after 20 minutes removed the bags containing the sugar solution and weighed them

again.

The diagram below shows how they set up the investigation.

Boiling tube

Artificial partially
permeable membrane
bag. tied at both

— (

ends

5% sugar solution

(i)  The bag in drink A got heavier after 20 minutes.

Explain why.

0.1% sugar

solution

3

-

B

solution

4.2% sugar

3 -

A4

\1/

c
6.9% sugar
solution

e

L*

o

D

10.6% sugar

solution

(3)
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(i)  Inwhich drink, A, B, C or D, would you expect the bag to show the smallest change in

mass?
Tick (V') one box.
A B c D

(1)

(iii)  Explain why you think the bag you chose in part (b)(ii) would show the smallest
change.

(2)
(Total 8 marks)

Plants transport water and mineral ions from the roots to the leaves.
(@) Plants move mineral ions:

. from a low concentration in the soil

. to a high concentration in the root cells.

What process do plants use to move these minerals ions into root cells?

Tick one box.

Active transport

Diffusion

Evaporation

Osmosis

(1)
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(b)

()

Describe how water moves from roots to the leaves.

Plants lose water through the stomata in the leaves.

The epidermis can be peeled from a leaf.

The stomata can be seen using a light microscope.

The table below shows the data a student collected from five areas on one leaf.

Leaf Number of stomata
g Upper surface | Lower surface
’ 3 44
2 0 41
2 1 40
4 5 42
3 1 39
Mean 2 X

Describe how the student might have collected the data.

(2)

(3)
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(d) Whatis the median number of stomata on the upper surface of the leaf?

(1)

(e) Calculate the value of X in the table.

Give your answer to 2 significant figures.

Mean number of stomata on lower surface of leaf =

()

(f) The plant used in this investigation has very few stomata on the upper surface of the leaf.

Explain why this is an advantage to the plant.

()
(Total 11 marks)
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Mark schemes

1 (a) (surface area =) 24 (cm?)
(b) (volume =) 8 (cm3)

(c) 3(:1)

allow ecf from (a) and (b)

(d) to keep the volume (of the cubes) the same in both sets
allow to compare with the 2 x 2 x 2 cube
or
so both sets of cubes are 8 cm3
ignore to keep it fair

(e) so that excess water does not contribute to the mass of the cubes

(f) 0.8(g)
if no answer given, check for answer in the table

(g) (because)water moved into the cubes (by osmosis)
allow water moves in by diffusion

because the solution outside the cubes was more dilute than inside the cells

allow converse

allow because the concentration of water was higher outside the
cubes/ in the beaker / solution than inside the cells

(h) because the samples of cubes were different masses at the start of the investigation

(i)  more water was taken in
allow ecf for answer to (d)

because they had a larger surface area to volume ratio
allow more / faster osmosis happened

[11]

(a) electron (microscope)
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(b)

(c)

(d)

(e)

30000

200
an answer of 150 (um) scores 2 marks
1
150 (um)
if answer is incorrect allow for 1 mark sight of 0.015/0.15/1.6/15
allow ecf for incorrect measurement of line X for max 1 mark
1
either

large surface area

allow (vacuole contains) cell sap that is more concentrated than soil
water (1)

for more / faster osmosis
create / maintain concentration / water potential gradient (1)
or
allow thin (cell) walls
for short(er) diffusion distance

(on hot day) more water lost
allow converse for a cold day if clearly indicated

more transpiration
or
more evaporation

so more water taken up (by roots) to replace (water) loss (from leaves)

(aerobic) respiration occurs in mitochondria
do not accept anaerobic respiration

(mitochondria / respiration) release energy
do not accept energy produced / made / created

(energy used for) active transport

to transport ions, against the concentration gradient

or
from a low concentration to a high concentration

[12]
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(b)

(c)

(f)

an undifferentiated / unspecialised cell

that can differentiate / become / change into (many) other cell types

(malignant tumours) invade / spread to other tissues via the blood (benign don't)

or
(malignant tumours) form secondary tumours in other organs

ignore cancer unqualified
allow converse

allow metastasises

mitosis
correct spelling only

glucose
answers in any order

ignore sugar

protein / amino acids

no need to wait for a donor
or
can be done immediately

(so) no risk of rejection

or

no need forimmunosuppressant drugs
if no other marks awarded, allow for 1 mark idea of ethics
surrounding the use of tissue from another / dead person

stent opens up the trachea

allowing air to flow through
or
allowing patient to breathe
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(9)

(a)

Level 3 (5-6 marks):
A judgement, strongly linked and logically supported by a sufficient range of correct

reasons, is given.

Level 2 (3-4 marks):
Some logically linked reasons are given. There may also be a simple judgement.

Level 1 (1-2 marks):
Relevant points are made. They are not logically linked.

Level 0
No relevant content

Indicative content

embryos advantages

. can create many embryos in a lab

. painless technique

. can treat many diseases / stem cells are pluripotent / can become any type of cell
(whereas bone marrow can treat a limited number)

embryos disadvantages

. harm / death to embryo

. embryo rights / embryo cannot consent
. unreliable technique / may not work

bone marrow advantages

. no ethical issues / patient can give permission

. can treat some diseases

. procedure is (relatively) safe / doesn't kill donor
. tried and tested / reliable technique

. patients recover quickly from procedure

bone marrow disadvantages
risk of infection from procedure
. can only treat a few diseases
procedure can be painful

both procedures advantage

can treat the disease / problem

both procedures disadvantages
. risk of transfer of viral infection
. some stem cells can grow out of control / become cancerous

diffusion
active transport

this orderonly

[16]
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(b)

(a)

()

(i)  concentration (of sugar) in the bag was higher (than in the drink)
allow concentration (of sugar) in the drink was lower (than in the
bag)

or

higher concentration of water outside the bag or in the drink / boiling tube
allow higher water potential outside the bag or lower water potential
inside the bag

(so) water moved in (to the tubing)
allow water moves down its concentration gradient

do not allow sugar moving

by osmosis
allow diffusion (of water)
do not allow sugar moving by osmosis or water moving by active
transport

(i) B

(iii)  close(st) to the concentration in the bag or to 5%
allow small(est) diffusion gradient or close(st) to an equilibrium

(so rate of) diffusion / osmosis is slow
allow (so) less water moves in (to the bag)

ignore ref. to sugar

[8l

active transport
by transpiration stream / pull
in xylem

any three in the correct order from:

. mount epidermis on a slide

. count stomata in one area

. repeat in four more areas

. repeat method on other surface of leaf
. calculate mean

allow nail varnish film
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(d)y 1
allow numbers written out in a line with middle number circled

(€) (44+41+40+42+39)/5=41.2

41
allow 41 with no working shown for 2 marks

allow 41.2 for 1 mark

(f) less water lost

so it does not wilt

1]
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Some infections are caused by bacteria.

(a) The genetic material is arranged differently in the cells of bacteria compared with animal
and plant cells.

Describe two differences.

(2)
(b) Tuberculosis (TB) is an infection caused by bacteria.

The table below shows the number of cases of TB in different regions of southern England
from 2000-2011.

Number of cases of TB per 100 000 people

Year London South East | South West
2000 37 5 3
2001 36 6 4
2002 42 6 6
2003 42 7 4
2004 42 7 5
2005 49 8 5
2006 44 8 3
2007 43 8 5
2008 44 8 5
2009 44 9 6
2010 42 9 5
2011 45 10 5
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(ii)

(i)

()

How does the number of cases of TB for London compare with the rest of southern
England?

(1)

Describe the pattern in the data for cases of TB in the South East.

(1)

Describe the pattern in the data for cases of TB in the South West.

(2)
On the graph paper below:
. plot the number of cases of TB in London
. label both the axes on the graph

. draw a line of best fit.
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50

40

35

30
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

(4)

(i) Suggest why a student thought the value for 2005 in London was anomalous.

(1
(d) People can be vaccinated against TB.

Suggest how a vaccination programme would reduce the number of people with TB.

Details of how a vaccine works are not required.

(2)
(Total 13 marks)
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2 Microorganisms cause infections.
The human body has many ways of defending itself against microorganisms.
(a) Describe two ways the body prevents the entry of microorganisms.

T

(2)
(b) In 2014 the Ebola virus killed almost 8000 people in Africa.
Drug companies have developed a new drug to treat Ebola.

Explain what testing must be done before this new drug can be used to treat people.

(6)
(Total 8 marks)

Antibiotics can be used to protect our bodies from pathogens.

3
(@) Whatis a pathogen?

(1)
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(b) Bacteria may become resistant to antibiotics.

How can doctors reduce the number of bacteria that become resistant to antibiotics?

(2)

(c) Scientists grow microorganisms in industrial conditions at a higher temperature than is
used in school laboratories.

(i)  Which temperature would be most suitable for growing bacteria in industrial
conditions?

Draw a ring around the correct answer.
25°C 40°C 100°C
(1)

(ii) What is the advantage of using the temperature you gave in part (c)(i)?

(1)
(Total 5 marks)

4 The MMR vaccine is used to protect against measles.

(a) Apart from measles, which two other diseases does the MMR vaccine protect against?

and

(1)

(b) Read the information.

Measles is a dangerous disease caused by a virus.
Normally, MMR vaccinations are given at 1 year old and again at 4 years old.
Each vaccination is 90% effective in protecting against the measles virus.

In April 2013, there were 630 cases of measles in children aged 4 and over in a small area
of the UK. Of these cases, 504 children had not been vaccinated against MMR at all and
only a few had been given a second vaccination.
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(i) Calculate the percentage of the children who caught measles in April 2013 who had
not been vaccinated against MMR.

Percentage =
(2)
(i) Suggest one advantage to the population as a whole of children having the second
MMR vaccination.
(1)
(c) (i) Whatdoes a vaccine contain?
(1

(i)  Explain how a vaccination prevents infection.

()

(d) (i) Antibiotics can only be used to treat some infections.

Explain why antibiotics cannot be used to treat measles.

(2)
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(i) Why do antibiotics become less useful at treating an infection if the antibiotic is
overused?

(1
(Total 11 marks)

The parts of the blood can be separated from each other by spinning the blood in a centrifuge.

The image below shows the separated parts of a 10 cm?3blood sample.

3 ¢

10cm3 ——

Plasma

5cm3 —
zzzzzz=—— \White blood cells and platelets

" Red blood cells

(a) Calculate the percentage of the blood that is made up of plasma.

Answer = %

(2)
(b) Name three chemical substances transported by the plasma.

1.

2

(3)
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In this question you will be assessed on using good English, organising information
clearly and using specialist terms where appropriate.

White blood cells are part of the immune system. White blood cells help the body to defend
itself against pathogens.

Describe how pathogens cause infections and describe how the immune system defends
the body against these pathogens.

(6)
(Total 11 marks)
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Tobacco mosaic virus (TMV) is a disease affecting plants.

The diagram below shows a leaf infected with TMV.

Yellow patches where
— TMV has destroyed
chloroplasts

L. PEENGL | e
© Nigel Cattlin/Visuals Unlimited/Getty Images

(a) All tools should be washed in disinfectant after using them on plants infected with TMV.

Suggest why.

(1)
(b) Scientists produced a single plant that contained a TMV-resistant gene.

Suggest how scientists can use this plant to produce many plants with the TMV-resistant
gene.

(1)
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(c) Some plants produce fruits which contain glucose.

Describe how you would test for the presence of glucose in fruit.

(d) TMV can cause plants to produce less chlorophyll.
This causes leaf discoloration.

Explain why plants with TMV have stunted growth.

(2)

(4)
(Total 8 marks)
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Mark schemes

;@

(b)

(c)

any two from:

0]

(i)

only one ‘chromosome’

allow one strand of DNA
circular

allow loop
may have plasmids
not in a nucleus / no nucleus

any one from:

. London is much higher

or converse
. more variable / wider range

allow ‘on average it is 5/ 6 timesgreater’

increases
Included figures must be correct

overall slight increase
accept ‘doesn’t change much’

variable / goes up and down

both axes correctly labelled
X = Year

y = Number of cases

correct points
all correct = 2 marks

1-2 errors = 1 mark

> 2 errors = 0 marks

suitable line of best fit
accept straight line or smooth curve

doesn't fit the pattern / line of bestfit
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(d)

(a)

(b)

(a)

(b)

provides immunity / protection (to TB)
ignore ‘stops people catching it’
ignore ‘resistance’

prevents TB spreading
accept ref to herd immunity

[13]

any two from:
. acid in the stomach kills pathogens in food
. skin forms a barrier / produces antimicrobial secretions
. hairs in the nose trap (particles which may contain) pathogens
. trachea / bronchi has mucus which traps pathogens
or
bronchi have cilia which waft mucus to throat to be swallowed

Level 3 (5-6 marks):
A clear, logical and coherent answer, with no significant redundancy. The student
understands the process and links this to reasons for clinical trials.

Level 2 (3—4 marks):
A partial answer with errors and ineffective reasoning or linkage.

Level 1 (1-2 marks):
One or two relevant points but little linkage of points or logical reasoning.

0 marks:
No relevant content.

Indicative content

. pre-clinical trials of the new drug on cells / tissues / live animals

. to test toxicity, dosage and efficacy

. clinical trials / test on healthy volunteers and Ebola patients at very low doses
. so that you can monitor for safety / side effects

. and only then do trials to find the optimum dosage and test for efficacy
. double blind trial / use of placebo

. which does not contain the new drug

. random allocation of Ebola patients to groups

. so no one knows who has placebo / the new drug

. peer review of data

. to help prevent false claims

(8l

microorganism / bacteria / virus / fungus that causes (infectious) disease

reduce / stop use of (current) antibiotics
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(c)

(a)

(b)

(reduce / stop use) for non-serious / mild / viral infections

(i)

(ii)

allow ensure course is completed
allow use of variety of antibiotics

40°C

any one from:

. microorganisms grow / reproduce / work / actfaster
. results / product acquired sooner

mumps
in either order rubella / German measles
both needed for the mark
ignore measles unqualified

(i) 80(.0)

(i)

(ii)

allow 1 mark for % or0.8

less chance of epidemic / pandemic
or

less chance of spread of disease / measles / mumps / rubella
allow idea of herd immunity (increased protection for those who are
not vaccinated)

ignore less chance of getting the disease or to eradicate the
disease

dead / inactive pathogens / viruses / bacteria
allow antigens / proteins from pathogens / viruses / bacteria

ignore microorganisms

white blood cells produce antibodies

antibodies produced rapidly (on re-infection) or response rapid (on re-infection)
allow ecf if antibodies incorrectly identified in first marking point

these antibodies kill pathogens / viruses / bacteria
do not accept idea that original antibodies remain in blood and kill
pathogens

[5]

1
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(d)

(@)

(b)

(i)  antibiotics don'’t kill viruses
allow antibiotics only kill bacteria

(because measles) virus / pathogen lives inside cells
allow antibiotics do not work inside cells or killing virus / pathogen
would kill / damage cell

(ii)  (bacteria/ pathogens) develop resistance (to antibiotic)
ignore reference to immunity

ignore viruses develop resistance

55%
2 marks for correct answer alone
accept 54 - 56
5.5/ 10 x 100 alone gains 1 mark
any three from:

. amino acids

. antibodies

. antitoxins

. carbon dioxide
. cholesterol

. enzymes

. fatty acid

. glucose

. glycerol

. hormones / named hormones
. ions / named ions

C proteins

. urea

. vitamins

. water.

ignore blood cells and platelets

ignore oxygen
max 1 named example of each for ions and hormones
allow minerals

[11]
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(c)

(a)

Marks awarded for this answer will be determined by the Quality of Communication
(QC) as well as the standard of the scientific response. Examiners should also refer
to the information in the Marking Guidance and apply a ‘best-fit' approach to the
marking.

0 marks
No relevant content.

Level 1 (1 — 2 marks)
There is a description of pathogens with errors or roles confused.

or
the immune response with errors or roles confused.

Level 2 (3 — 4 marks)
There is a description of pathogens and the immune response with some errors or

confusion

or
a clear description of either pathogens or the immune response with few errors or

little confusion.

Level 3 (5 — 6 marks)
There is a good description of pathogens and the immune response with very few

errors or omissions.

Examples of biology points made in the response:

. bacteria and viruses are pathogens
credit any ref to bacteria and viruses

. they reproduce rapidly inside the body
. bacteria may produce poisons / toxins (that make us feel ill)

. viruses live (and reproduce) inside cells (causing damage).
white blood cells help to defend against pathogens by:

. ingesting pathogens / bacteria / (cells containing)viruses
credit engulf/ digest / phagocytosis

. to destroy (particular) pathogen / bacteria / viruses

. producing antibodies

. to destroy particular / specific pathogens

. producing antitoxins

. to counteract toxins (released by pathogens)

credit memory cells / correct description
. this leads to immunity from that pathogen.

[11]

to kill virus
or
to prevent virus spreading
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(b)

()

(d)

take (stem) cells from meristem

or

tissue culture

allow take cuttings

use Benedict's solution

glucoses turns solution blue to orange

Level 2 (3—4 marks):
A detailed and coherent explanation is provided. The student makes logical links between
clearly identified, relevant points that explain why plants with TMV have stunted growth.

Level 1 (1-2 marks):
Simple statements are made, but not precisely. The logic is unclear.

0 marks:
No relevant content.

Indicative content

L]

less photosynthesis because of lack of chlorophyll

therefore less glucose made

SO

less energy released for growth

because glucose is needed forrespiration

and/ or

therefore less amino acids / proteins / cellulose for growth

because glucose is needed for making amino acids / proteins / cellulose

[8]
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