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AQA GCSE 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.

- Specialisation in animal cells
- 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

What’s assessed Time Marks available
e C(Cell biology
e QOrganisation
) 1 hr 45 mins 100
e Infection and response
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 - Stemcells

Stem cell dilemmas

Organisation

3. The human digestive system

- Catalysts and enzymes

- Factors affecting enzyme action
- How the digestive system works
- Making digestion efficient

Required Practical: Food tests — Detect sugars, starch,
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

4. Organisation in animals and plants

- Principles of organisation - The blood
- The human digestive system - The blood vessels
- The chemistry of food - The heart

Helping the heart

Breathing and gas exchange
Tissues and organs in pants
Transport systems in plants
Evaporation and transpiration
Factors affecting transpiration




AQA GCSE Biology Paper 1 Content

Infection and Response

5. Communicable diseases

- Health and disease

- Pathogens and disease

- Growing bacteria in the lab (Biology only)
- Preventing bacterial growth (Biology only)
- Preventing infection

- Viral diseases

- Bacterial diseases

- Diseases caused by fungi and protists

- Human defence responses

- more about plants (Biology only)

- Plant defence responses (Biology only)

Required Practical: Microbiology — Use agar plates and
measure the zones of inhibition produced around

colonies (Biology only)

6. Preventing and treating disease

Vaccination

Antibiotics and painkillers

Discovering drugs

Developing drugs

Making monoclonal antibodies (Biology only)

Please note, Uses of Monoclonal antibodies (Biology
onl

7. Non-communicable diseases
- Non-communicable diseases

- Cancer

- Smoking and risk of diseases

- Diet, exercise and disease

- Alcohol and other carcinogens

Bioenergetics

8. Photosynthesis

- Photosynthesis

- The rate of photosynthesis

- How plants use glucose

- Making the most of photosynthesis

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

The world of
the
microscope

| can use a light
microscope.

| can describe the difference
between magnification and
resolution.

| can compare and contrast
the magnification and
resolution obtained by using
light and electron
microscopes.

| can state why
microscopes are useful in
the study of cell biology.

| can describe the
advantages 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.

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

Specialisation
in animal cells

| can identify specialised
animals cells from
diagrams.

I 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.

I 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.

I 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 — Pa

er 1

I can state that diffusion is
the spreading of the particles
of any substance in solution,
or particles of a gas.

| can predict which way
substances will move across
a cell membrane.

| can explain how
temperature and
concentration gradient
affects rate of diffusion.

| can write a hypothesis

Diffusion | can list the factors that | can explain why surface using detailed scientific
affect the rate of diffusion. area affects the rate of knowledge and explain how
diffusion. it could be tested.
| can write a simple | can write a hypothesis using
hypothesis. scientific knowledge.
| can describe what osmosis | can state the differences | can explain how a model
is. g%?;:g osmosis and shows osmosis in a cell.
| can state that if animal | can use ideas about osmosis /car Boe The 10Hik ISttt
cells lose or gain too much to explain why maintainin fypcianiGakiijpedaic
Qs water by osmosis they can constpant interynal conditiorgs in axplain themaverment.of
stop working properly fivin ; i water across a cell
. g organisms is important. membrane.
| can write a prediction using
scientific knowledge of
0SMmosis.
- | can use use osmosis to I can explain the
e e e | ing | | meshanas Mt o
they become soft. plant tissue in salt or sugar turgid or flaccid plant cells
solutions. and plasmolysis.
. | can write a suitable plan to _ _
OSHOSIE R | can write a simple method investigate into the effect of I can write a detailed plan
plants with support. salt or sugar solutions on independently.
plant tissue.
) | can calculate perg:entage I can use a line graph to
ISEﬁ;bl::e Ee:vinug?t:z:)?nﬂm a| [change ahnd use this to plot a estimate the concentration
grap line graph with negative of solution inside a plant
support. numbers and draw a line of call.
best fit.
| can define active transport
:3;2&2?;";?:;1026 | can exr;:[_am why active | can describe how active
ag : . transport is important for transport takes place.
concentration gradient using living organisms.
energy.
: . , I can suggest how a cell
ﬁ;tr::eo rt | can identify where active | can expla_;? the differences that carries out active
P transport takes place. between diffusion, osmosis, transport is adapted to this
and active transport. function.
| can use a representational | can suggest some | can design and evaluate a
model to show active improvements/ limitations to representational model to
transport. a representational model that| | g4\ active transport.
shows active transport.
| can link ideas about
| can state the function of | can describe how the diffusion to explain how the
exchange surfaces in plants effectiveness of exchange adaptations of exchange
and animals. surfaces is increased. surfaces increases their
effectiveness.
; : | can use ideas about surface
Cicnangng | can ettt o siecatled L2155 508 S | s o

large surface area to volume
ratio.

describe why multicellular
lorganisms need exchange
urfaces.

surface area to explain the
shape of a 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

Cell division

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

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

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

| 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.

| 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.

Growth and
differentiation

| 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.

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

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

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

| 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.

Stem cells

| 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
precise vocabulary and real-
life examples.

| can write a simple article
which states ways that stem
cells can be used to help
medical conditions.

| can write a well-structured
article which communicates
effectively how stem cells
can be used to help medical
conditions.

Stem cell
dilemmas

| can list some arguments for
and against the use of stem
cells.

| can describe what
therapeutic cloning can be
used for.

| can explain the process of
therapeutic cloning
organism.

| can verbally communicate
simple ideas during a group
discussion.

| can explain the reasons for
ethical and religious
objections against stem
cells.

| can evaluate the use of
stem cells.

| can verbally communicate
well-constructed arguments.

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







B3 Organisation and Digestion — Paper 1

Lesson

Aiming for 4

Aiming for 6

Aiming for 8

Tissues and
organs in
animals

| 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.

| 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.

The human
digestive
system

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

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

I 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 state the functions of
the organs.

| 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.

The chemistry
of food

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

| 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.

| 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 use scientific
knowledge to make
predictions of what nutrients
a food contains

Catalysts and
enzymes

| can recall that enzymes are
proteins which are biological
catalysts — they speed up
reactions.

| can describe how enzymes
are used in digestion.

| 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.

| can state the independent
variable in an investigation.

| can state the variables in
an investigation.

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

Factors
affecting
enzyme
action

| 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 plan a simple method
to carry out an investigation.

| can plan and carry out an
investigation in order to
gather accurate results.

| can plot a line graph with
error bars.

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

I 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 analyse results in order
to evaluate a method and
the validity of conclusions,
explaining suggestions for
possible improvements.




B3 Organisation and Digestion — Paper 1

How the
digestive
system works

| can recall that enzymes are
used in digestion to break
down food molecules.

| can explain why enzymes
are needed for digestion.

| can suggest how to test for
substrates and products in
the model gut.

| can identify that
carbohydrases break down
carbohydrates, proteases
break down proteins, and
lipases break down lipids.

I can for each food
molecule, name the enzyme
that acts on it, where it is
produced, and which
products are formed.

| can make a prediction with
a scientific explanation.

| can follow a method to set
up and test for substances in
a model gut.

I can make a prediction on
the results from the model
gut.

| can evaluate a model by
discussing its limitations.

Making
digestion
efficient

| can state that the stomach
contains acid.

| can describe the functions
of bile.

| can explain how acid in the
stomach increases the
efficiency of pepsin.

| can state that the liver
produces bile.

| can calculate the mean
rate of an enzyme-catalysed
reaction.

| can explain how bile
increases the efficiency of fat
digestion.

| can write a simple
hypothesis and prediction.

| can analyse data in order
to determine if a hypothesis
is correct.

| can explain how the rate of
an enzyme catalysed
reaction shows how efficient
the reaction is.




B4 Organising Animals and Plants — Paper 1

Lesson

Aiming for 4

Aiming for 6

Aiming for 8

The blood

| can state the main
components in blood.

| 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.

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

| can evaluate in detail a
model of the blood.

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.

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

The heart

| can state the function of the
heart.

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

I 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 state 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.

Helping the
heart

| can state that heartbeat is
maintained by a group of
cellsthat actas a
pacemaker.

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

| can explain how a natural
pacemaker maintains the
heartbeat.

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

I 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.

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 Organising Animals and Plants — Paper 1

I 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

| can use a microscope to

| can use a light microscope

Tissues and to view a cross-section of a identify the different tissues to draw a leaf cross-section
EE:;S 2 leaf. in a cross-section of a leaf. and calculate scale.
| can explain how the
| can state the functions of structures of tissues in the | can suggest functions for
different plant tissues. leaf are related to their unknown plant tissues.
functions.
| can apply knowledge of the
| can state the function of | can describe why transport zi?pr;taitr:aﬁosgosr;ssé s;e;{r}n o
—— xylem and phloem tissue. in plants is important. pesticides work and evaluate
Systems in the" use.
RS I can collect evidence for | can explain how the | can explain in detail how
structure of xylem and
movement of water through : the rate of transport through
xylem phiosm ard-adaptedio their a plant can be measured
ylem. functions. P '
| can state that transpiration Lean d.es’r‘”be hpw ; I can evaluate drinking from
; : transpiration maintains the
is the evaporation of water t of water f a straw as a model for
vapour from the leaves IOVRMOtT D WAl 1tem transpiration
: roots to leaves. '
| can describe how the - y
Evaporation : : : | can explain in detail how
SEd | can state the function of opening and closing of sloniata contiol

transpiration

stomata.

stomata is controlled by
guard cells.

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.

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 photometer.

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

I 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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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 6666066 6B 6 000O0O0000O0O0CO

B1 questions
What are .m_co types of eukaryotic cell?
What type of cell are bacteria?
Where is DNA found in animal and plant cells?
What is the function of the cell membrane?
What is the function of mitochondria?
What is the function of chloroplasts?
What is the function ownvomogmm.‘...._

What is the function of the cell wall?

What s the structure of the mai
a prokaryotic 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.
What is the function of a nerve cell?

Give two adaptations of a nerve cell.
What is the function of a sperm cell?

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

Give two adaptations of a root hair cell.
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Answers
animal and plant
prokaryotic

in the nucleus.

‘controls movement of substances in and out of

the cell

site of _.,.m.m.mm”aﬂ.i:..s.a..”ma.«..”mm— m:mﬁu.&«.nsn cell

contain chlorophyll to absorb light energy for
photosynthesis

enable production o*..maﬁm:m.?q\oﬁ.z 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

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

tail, contains lots of mitochondria

‘carries out photosynthesis in a leaf

 lots of chloroplasts, located at the top surface of

the leaf

absorbs ::.:mq.mpm and water from the soil

long projection, lots of mitochondria

®

30

Mame three factors that affect the rate of diffusion.

How are villi adapted for exchanging substances?

How are the lungs adapted for efficient
gas exchange?

How are fish gills adapted for efficient
gasiexchange?

What is osmosis?

Give one example of asmosisin a plant.

What is active transport?

Why is active transport needed in plant roots?

What is the purpose of active transport in the small
intestine?

asay saded Ind alay saded Jnd

213y Jaded Ind

e S L]

asay saded Jng

asay saded ind

net movement of particles from an area of high
concentration to an area of low concentration along a

* concentration gradient - this is a passive process (does

not require energy from respiration)
concentration gradient, temperature, membrane
surface area

« long and thin - increases surface area

« one-cell-thick membrane - short diffusion pathway

» good blood supply - maintains a steep concentration
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

i

=+ large surface area for gases to diffuse across

= thin layer of cells - short diffusion pathway
« 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

concentration of mineral ions in the soi is lower than-
inside the root hair cells - the mineral jons must move
‘against the concentration gradient to enter the root

hair cells

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

B2 questions

>:m2m_.m

(1] Whatis a stem cell?

stem cells from mn ults that can only differentiate into

7
c What are adult stem cells? i m_umsm__mm delle

© Where can adult stem cells be found?  bone marrow

stem cells from embryos that can differentiate into any

i 1 £ : ] !
° What are embryonic stem cells? specialised cell

! early! :_..amz msgau nw:m:w. *3

© Where are embryonic stem cells found? | ma...mau__..,__a_:oa
patient’s nm__m are used to create an mm:w embryo n_o_..m
of themselves - stem cells from the embryo can then be
used to treat the patient’s an_n.m_ conditions

@ What is therapeutic cloning?

@ Giveoneadvantage of using ther

a__emﬂ mﬁr_nm. issues as ocﬁ_zma from adults who can

e Give one advantage of using adult stem cells. no:mmzn e

© Givetwo disad

___.Emn_m...%_. cm..mnm....mm:_wmﬁ-.: B_F .
i G at fewer diseases

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

8 Give two advantages of using embryonic stem cells.

@ Givetwo disadvantages of using emb

area where rapid cell division occurs in the tips of roots

i 2
@ What are plant meristems? el

@ Give two mn<w:Bmmm of cm_:n _uﬁ_._n me
Em:ﬁ

no genetic variation, so, for mxm:..v_m an entire cloned

(14] Give one disadvantage of using plant meristems to
: _.n_qou...noc_n be destroyed 3 a disease

clone plants.

body cells divide to form two identical daughter cells

6 What is the purpose of mitosis? growth and repair of cells, asexual reproduction

cell ma_s._w bigger, n_._gomo_jmm duplicate, number
.8, ribosomes and

(17] ‘What happens during the first stage of t

one set of chromosomes is pulled to each end of the cell

: e
@ What happens during mitosis? A Nldes

® What happens during the third stz wm_&aznnn: cle?

emeean

@ What is the term for cell division in bacteria?
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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.

O @ @ 6 6 POOOEOO © ©00 © 000

B3 questions

'Name the five levels of organisation.

What is a tissue?

What is 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?

Describe 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?

ssssarsassssansan

snen

canse

assassssasnEERRES

aJBl{‘J.D;(_!‘E.(_j'lnd

EXET ;e'de'd nd

e

rrsesses

EfsaEssEAssEASsassEssRES RN RS R EY

'a.:au, saded and

shemsrenenw

sesassessnn

shesnsan

"B'J;BI;_; ;a:ded nd

a1y saded Ind

alay Jaded Ind

a1y taded Ind

aiay Jaded Ind

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

mesophyll -

guard cells
control the opening and
closing of the stomata

air space
stomata
tiny openings on the lower surface of the leaf
that allow gases to move into and out of the leaf

wapy cuticle
makes the leaf waterproof

—upper epidermis

* single layer of cells

= protects against water loss

= transparent to allow light to
pass through

- palisade mesophyll

= tightly packed cells

ts of chioroplasts to absorb
light for photosynthesis

|- spongy mesophyll

= spherical cells

* |ots of air spaces to allow
gases to diffuse quickly

* |arge surface area-to-volume

I ratio to increase gas exchange

_- lower epidermis

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

4

They control gas exchange and water loss from leaves by:

= allowing diffusion of carbon dioxide into the plant for photosynthesis

« allowing diffusion of oxygen out of the plant.

Guard cells are used to open and close the stomata.

closed

flaccid

stoma
closed

When a plant has plenty of water, the guard cells become turgid. The cell wall an
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.

turgid
guard cell

stoma
open

.
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-
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-
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-
-
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-
.
.
-
-
.
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Transpiration

Translocation

= moves dissolved sugars madein the leaves
during photosynthesis to other parts of the
plant

» this allows for respiration, growth, and.
glucose storage

ane-way
transport only

water and
minerals

made of dead
cells, joined
together with
no end walls
between them

thick walls
stiffened
with lignin

xylem vessel

water and
dissolved sugars

cells have end
walls with small
holes to allow
substances to
flow through

substances

phloem vessel

temperature

higher temperatures increase the rate of

B EEEEEAEERAETELESARPEREDRRRERRERREEREESR

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

light intensity

transpiration

higher light intensity increases the rate of

stomata open wider to let more carbon dioxide into
the leaf for photosynthesis

@ Key terms

stomata
temperature

photosynthesis
light intensity

guard cells

transpiration translocation

humidity — windspeed  phloem  xylem
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(¢) How could the student find out what concentration of salt solution would result in half of the (e) The diagram below shows two guard cells surrounding a closed stoma and two guard cells
stomata being open? surrounding an open stoma.

Thick part
of cell wall

(1)
(d) The student measured the real diameter of the field of view to be 0.375 mm. Stoma
Calculate the number of open stomata per mm?Z of leaf for the epidermis placed in 0.4 mol /
dm? salt solution.
i . Thin part
Use information from the table above. of cell wall
Take  to be 3.14
When light intensity is high potassium ions are moved into the guard cells.
Describe how the movement of potassium ions into the guard cells causes the stoma to
open.
Number of open stomata = per mm?
(3)

(4)
(Total 10 marks)
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(e) The resultsin the table above show the percentage change in mass of the potato cylinders.

Explain why the percentage change results are positive and negative.

(3)

(f) Suggesttwo possible sources of error in the method given above.

(2)
(Total 13 marks)
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4 The diagram below shows the production of human sperm cells.

Cell growth, DNA replication

/0m= division

- r Cell division

\@ e Sperm cells

(a) Name the organ where the processes shown in the diagram above take place.

M

(b) (i) Not every cell in the diagram above contains the same amount of DNA.

(ii)

(iii)

Cell A contains 6.6 picograms of DNA (1 picogram = 10-'2grams).
How much DNA is there in each of the following cells?

Cell B picograms

CellC______ picograms

Cell E picograms

(2)
How much DNA would there be in a fertilised egg cell?

picograms

(1)
A fertilised egg cell divides many times to form an embryo.

Name this type of cell division.

(1)

Page 8 of 21
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(d)

Animal cells will also change when placed in different solutions.

Some red blood cells are put in a hypotonic solution.

Describe what would happen to these red blood cells and explain why this is different from

what happened to the plant cell in diagram A.

@
(Total 12 marks)
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{a) Which photograph in Figure 1 shows a cell that is not going through mitosis?

Tick one box.

Figure 1 shows photographs of some animal cells at different stages during the cell cycle.

Figure 1

Sy et

A © Ed Reschke/Photolibrary/Gelty Images
B © Ed Reschke/Oxford Scientific/Getty Images
C © Ed Reschke/Ph yiGetty Imag

A

(1)
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(f)  Suggest why the number of cells levels out at Q.

Mark schemes

a) B
1 (
no mark for “B" alone, the mark is for B and the explanation.

large(r) surface / area or large(r) membrane

accept reference to microvilli
ignore villi / hairs / cilia

accept reasonable descriptions of the surface eg folded membrane

/ surface
do not accept wall / cell wall

(@) 1

(Total 11 marks) (b) (i) anyonefrom:

. (salivary) amylase

. carbohydrase

(i) many ribosomes
do not mix routes. If both routes given award marks for the greater.

ribosomes produce protein
accept amylase / enzyme / carbohydrase is made of protein

or
(allow)
many mitochondria (1)

mitochondria provide energy to build / make protein (1)
accept ATP instead of energy

[4]
2 (a) 86

allow this answer only
do not accept 85.7

if no answer given, check for answer in the table
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(a)

(b)

(c)

any two from:

. concentration of solutions
. drying of chips

. accuracy of balance

. evaporation from tubes

131

testis / testes
allow testicle(s)

iy B=13.2
C= 66
E= 33
all 3 correct = 2 marks
2 or 1 correct = 1 mark
If no marks awarded allow ecf for C and E based on answerto B
je C =% B and E = ¥ C for one mark

(i) 6.6
allow twice answer for cell E in part bi

(i} mitosis
correct spelling only

(i) anytwo from:
. cells that are able to divide
. undifferentiated cells / not specialised
. can become other types of cells / tissues or become specialised/differentiated

allow pluripotent

(i) 4-day embryo is a (potential) human life
or

destroying/damaging (potential) human life
allow cord would have been discarded anyway
ignore reference to miscarriage

allow cannot give consent

(i) perfect tissue match or hard to find suitable donors
allow same/matching antigens
allow no danger of rejection
allow no need to take immunosuppressant drugs (for life)
ignore genetically identical or same DNA
1
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(a)

(b)

(c)

(d)

(iv) stem cells have same faulty gene / allele | DNA / chromosomes
allow genetically identical
ignore cells have the same genetic disorder

more concentrated
must be a comparison

than the cell / cytoplasm
accept more salty / solutes / ions
accept cell is less concentrated than solution for 2 marks

(i) turgid

(i) plasmolysed
accept flaccid

any four from:

. water left the cell (in A)

. by osmosis

& from dilute to more concentrated solution
accept high to low water potential or from high to low water
concentration

. via partially permeable membrane

» so cell membrane shrank away from cell wall

water enters the cells (by osmosis)
allow 1 mark for:

they burst / lyse / lysis occurs
water leaves and cell shrinks (if they think it is hypertonic solution)

animal cells have no cell wall or plant cells have a cell wall

cell wall prevents lysis / bursting / allows turgidity
allow correct description

[10]

[12]
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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.

| 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 itto
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.

| 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.

| 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 itis
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.

| 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.

| 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.

| 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.

| can evaluate an analogy of the
human defence systems against
disease.







B6 Preventing and Treating Disease — Paper 1

Lesson

Aiming for 4

Aiming for 6

Aiming for 8

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.

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
illness.

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

| can explain why
scientists are constantly
developing new
antibiotics.

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.

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 state 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.




B6 Preventing and Treating Disease — Paper 1

| can describe what a
monoclonal antibody is.

| can explain why
hybridoma cells are used
to produce monoclonal
antibodies.

HT only_ | can outline the procedure | can explain in detail how
Proriucing KSRt prOsHEs pregnancy tests work
monoclonal monoclonal antibodies. :
antibodies | can describe how
monoclonal antibodies are
| can state some uses of
monoclonal antibodies. used to produ_ce ELISA
tests and outline how they
are used.
| can describe the ways | can explain in detail how
that monoclonal the methods of using
HT only antibodies can be used to monoclonal antibodies to
Using treat cancer. treat cancer work.
monoclonal | can outline the | can evaluate the use of
antibodies advantages and monoclonal antibodies in

disadvantages of using
monoclonal antibodies.

treating cancer compared
to other treatments.




B2 B7 Non-communicable diseases — Paper 1

Lesson

Aiming for 4

Aiming for 6

Aiming for 8

Non-
communicabl
e 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.

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.

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.

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.

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.
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B8 Photosynthesis — Paper 1

Lesson

Aiming for 4

Aiming for 6

Aiming for 8

Photosynthesi
s

| can describe how plants
get the materials they
need for growth.

| can describe how the
leaf is adapted for
photosynthesis.

| can explain how
adaptations of the leaf
make photosynthesis
efficient.

| can state the word
equation for
photosynthesis.

| can write the balanced
symbol equations for
photosynthesis.

| can explain how
adaptations of the leaf
make 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.

| can explain why
chlorophyll is needed for
photosynthesis.

The rate of
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.

| can state simply the
relationship between
these factors and the rate
of photosynthesis.

| can suggest which
factor limits the rate of
photosynthesis in a
given situation.

| can predict how the rate
of photosynthesis will be
affected with more than
one limiting factor.

| can plot a line graph
and write a simple
conclusion.

| can interpret and
explain graphs of
photosynthesis rate
involving one limiting
factor.

| understand and can use
the inverse square law
and light intensity in the
context of photosynthesis.

How plants
use glucose

| can list some ways in
which plants use glucose.

| can describe all the
ways in which plants use
glucose, including how
they make proteins.

| can explain how
carnivorous plants are
adapted to their
environment.

| can test a leaf for starch
and state some safety
rules.

| can evaluate risks
involved in the starch
test.

| can explain how and
why plants convert
glucose to starch for
storage.

Making the
most of
photosynthesis

| 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.

| 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.







B9 Respiration — Paper 1

Lesson

Aiming for 4

Aiming for 6

Aiming for 8

Aerobic
respiration

| can state the word
equation for aerobic
respiration.

| can write the balanced
symbol equation for
respiration.

| can apply understanding
of respiration in new
contexts.

| can list ways in which
living organisms use

| can describe respiration
as an exothermic

| can explain why
respiration is an

: exothermic
energy. reaction. RaEENGER
I can plan an | can explain why a control

| can identify a control.

investigation to include a
control.

is necessary in some
scientific investigations.

The
response to
exercise

| can describe how heart
rate, breathing rate, and
breath volume change
with exercise.

| can explain why heart
rate, breathing rate, and
breath volume change
with exercise.

| can explain why stores of
glycogen change with
exercise.

| can draw a suitable
chart/graph to display
data with some support.

| can choose the best way
to display data and
calculate percentage
changes.

| can justify he choice of
chart/graph used to
display data.

Anaerobic
respiration

| can state the word
equation for anaerobic
respiration in animals,
plants, and
microorganisms.

| can write the balanced
symbol equation for
anaerobic respiration in
plants and
microorganisms.

| can compare and
contrast anaerobic
respiration in animals,
plants, and
microorganisms.

| can describe the reason
why cells respire
anaerobically.

| can compare and
contrast aerobic and
anaerobic respiration.

| can explain in detail why
heart and breathing rate
continue to be high for a
period of time after
exercise.

| can give some uses of
fermentation.

| can explain why
muscles get tired during
exercise.

| can write a prediction
based on scientific
knowledge.

Metabolism
and the liver

| can define metabolism
as the sum of all reactions
on a cell or the body.

| can describe the role of
the liver in repaying the
oxygen debt.

| can explain the link
between protein
consumption and
concentration of urea
in urine,

| can list some metabolic
reactions.

| can discuss whether it is
possible to increase
metabolism.

| can evaluate information
to assess credibility.
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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.
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BS questions

What is a communicable disease?
What is a pathogen?

Name four types of pathogen.
How can pathogens spread?

How do bacteria make you ill?

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?
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Answers

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, [aboratory 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
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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.
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B6 questions

What non-specific 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 is 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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Answers

« skin
+ cilia and mucus in the nose, trachea, and bronchi
» stomach acid

phagocytosis, producing antibodies, producing
antitoxins

phagocyte is 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 is less likely to spread

a drug that kills bacteria but not viruses
treat some symptoms 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 drugin a trial

a trial 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
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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.
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B7 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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Answers
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

heart valve that doesn’t open properly or leaks
replace with a bi'o',['ogit;al' 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
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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.

® 06 06 © 606 6 6000

(5]

®

B8 questions
Where does photosynthesis occur?
What is the name of the green pigment in the leaves?

What type of reaction is photosynthesis?

What type of energy is used in photosynthesis?

Give the word equation for photosynthesis.

Give the balanced symbol equation for
photosynthesis.

Define the term limiting factor.

Give the limiting factors of photosynthesis. 0
-
fo

Describe how light intensity affects the rate of Fg

photosynthesis. iz
. @

Describe how carbon dioxide concentration affects the
rate of photosynthesis.

aJiay Jaded 1ng

Describe how temperature affects the rate of :
photosynthesis.

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

Why are limiting factors important in the economics ~ :

of growing plants in greenhouses? :

How do plants use the glucose produced in
photosynthesis?

saussanna

alay taded g

alay jaded g

a8y taded 3nd

alay Jaded Jng

alay Jaded nd

Answers

~chloroplasts in the leaves of a plant

chlorophyll

endothermic

light energy

carbon dioxide + water = glucose + oxygen

6CO, +6H,0—= CH O +60,

anything that limits the rate of a reaction when it is in

6 12 76

short supply

+ temperature
« carbon dioxide concentration

light intensity
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

light intensity

greenhouses need to produce the maximum rate of

il

distance?

photosynthesis whilst making profit

respiration

convert it into insoluble starch for storage
produce fat or oil for storage

produce cellulose to strengthen cell walls
produce amino acids for protein synthesis
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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.

® 6 6 ® 6 8660606 06 66 0

Define the term cellular respiration..

What do organisms need energy for?

What is the difference between aerobic and anaerobic
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 re‘Sp'i' ration 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 durmg
anaerobic respiration?

What happens to muscles during long periods
of activity?

What is oxygen debt?

How is lactic acid removed from the body?

What is metabolism?

alay taded 104

alay saded g

aiay saded jnd

alal laded 1nd

alay laded lﬂd

213y Jaded 1ng

a1ay saded 1nd

Answers

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

C.H,,0,+60,—6CO, +6H,0

TR g

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
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Changing the conditions in which plants grow affects how fast they grow.

The diagram shows a propagator in which scientists can control temperature, light intensity and
carbon dioxide concentration.

y Lighting unit

Propagator

- Nutrient
solution in

Nutrient
solution out

The graph shows the effects of changing the temperature, light intensity and carbon dioxide
concentration on the growth of lettuce plants.

Tt

Mean mass
of lettuce
plants after
21 days
in grams

Light intensity in arbitrary units

Page 3 of 16

(a) Describe and explain the effect of increasing light intensity on the mean mass of lettuce
plants at 4% carbon dioxide and 15 °C.

(3)
(b) Growers wish to make maximum profits from their lettuces.
What do they need to consider before making decisions about the growing conditions for
their lettuces?
(2)

Page 4 of 16
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(c) Plants need other mineral ions. 4 Monoclonal antibodies are used to measure the levels of hormones in the blood.

. Potassium ions are needed for healthy root growth. Pregnant women produce the hormone HCG.

. Phosphate ions are needed for healthy flowers and fruits. HCG is excreted in urine.

Figure 1 shows four pregnancy test strips.

The gardener makes his own garden compost.
Figure 1

The percentage (%) of minerals in his compost was compared with two fertilisers he could
[ i B Positive test resuit

o it [}
: n | Alin in the control
The data are shown in the table below. Control window _m_ 0 E i:...nﬂ“uwﬂh%._m:ﬂwm:__ o
Result window |()| _D | m Negative test result
Percentage (%) mineral content || | ﬂﬂﬁ%ﬁﬂhﬂm:z inthe
_yl_ Invalid test result
’ : \ Na line appears in the control
Nitrate | Phosphate | Potassium Cost L Hi window
ions ions ions in£ kg i ! i
A B c
(a) Which test strip shows a negative testresult?
Garden compost 0.5 0.3 0.8 0.00
Tick one box.
Fertiliser S 5.0 1.3 6.6 4.99 A B c D
(1
e +0 120 6.0 L (b) Monoclonal antibodies are used for pregnancy testing.
Give one other use of monoclonal antibodies.

The gardener buys Fertiliser S.

Explain why he chose Fertiliser S. (1)

(4)
(Total 8 marks)
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The students wanted to find the best pH for the growth of this species of bacterium. Mark schemes

(i)  Use the graph to estimate the pH at which the bacteria would grow best. 1 (a) anytwo from:
. regular hand washing
PH or
1) use hand sanitiser { alcohol gel

(i) What could the students do to find a more accurate value for the best pH for growth of : coves fnak/ mouth whian coughing f sneszing

the bacteria? allow wear a face mask
. put used tissues (straight) in the bin
. don't kiss uninfected people

allow isolate patient from others

or
(1) don't share cutlery / cups / drinks with uninfected people
(Total 6 marks) . clean / disinfect / sterilise surfaces regularly

ignore responses referring to infected people

(b) any three from:
. stimulate (mouse) lymphocytes to produce antibody
for marking points 1 and 2 lymphocyte must be used at least once

. combine (mouse) lymphocyte with tumour cell

or

(create a) hybridoma
. clone (hybridomay} cell
. (hybridoma) divides rapidly and produces the antibody

(e} any two from:
. {menoclonal) antibody binds to virus or antibody binds to antigen on surface of virus
. {monoclonal) antibody is complementary (in shape) / specific to antigen (on surface
of virus)
. white blood cells / phagocytes kill / engulf the virus(es)

[

(d) asacontrol
or
to see / compare the effects of the treatment (vs. no treatment)

(e) (4.8+10.4)+2+100x=1500
or
(4.8 = 100 = 750) + (10.4 = 100 = 750)

114
an answer of 114 scores 2 marks

allow 228 for 1 mark
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(however) has less phosphate than fertiliser T (although more than compost) so flowers / (b) any two from:
fruit perhaps less important for the gardener

1 L temperature
[8] ignore references to time / type of bacterium
4 (a) A +  concentration / amount of nutrients / ions

. type of nutrient
(b) any one from: P

. identify / locate specific molecules / other hormones
. locate blood clots

. volume / amount of solution

. diagnose [ treat some cancers ’ amount of bacteria added
1
s agitation or amount of oxygen
(c) (as)urine passes through reaction zone 9 e 2
1
(c) (i) 7.5

HCG hormone binds to the mobile HCG antibody (in the reaction zone) S — W T

(passes up the stick) HCG hormone binds to the immobilised HCG antibodies in the results

i (i) use more pH values around / close to pH 7.5/ between 7 and 8

[6]
(the other) antibodies which do not attach to HCG

bind to antibodies in control zone

blue dye appears in both control and results zones (to show positive result)
[8]
5 (a) anytwofrom:

. sterilise / kill microorganisms
ignore ‘cleaning'/ ‘disinfect’
ignore 'germs’

. method of sterilisation eg apparatus / media sterilised in oven / autoclave

allow pressure cooker / boiling water
# pass flask mouth / pipette tip / loop / test tube mouth through flame
4 work near a flame

. minimise opening of flask / test tube or hold non-vertical
allow idea of sealing / covering or prevent entry of air
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