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Homeostasis Synapses

AQA GCSE Biology (Combined Science) Unit 5: Homeosta»s_ié-"'a_h"’d{Rés_b_ofnjse Knowledge Organiser

The Human Nervous System

Homeostasis is the regulation of a constant | A synapse is the gap where the ends of two neurons meet.
internal environment. The conditions are
maintained to ensure optimum conditions
for metabolism and changes in response

to both internal and external fluctuations.

In humans, homeostasis regulates the

blood glucose (sugar) levels, the body The information needs to be passed from one neuron to the

temperature, CO, levels and water levels. . .
next, but cannot be passed as an electrical impulse over the

The levels are monitored and regulated by | Synapse (gap). Instead, the message is transmitted by chemical

automatic control systems which can be | neurotransmitters.

either nervous responses (coordinated b ) )
P ( Y"1 When the electrical impulse arrives at the terminal of the first

the nervous system) or chemical responses ) ) ) .
neuron, it causes a release of neurotransmitter chemicals into

dinated by th i :
{eeardinated by Hw endoerine system) the synapse. They travel across the gap and bind to receptor

Information about the environment is | . :
sites on the terminal of the next neuron.
called a stimulus and is detected by a
receptor. The information is processed | The receptor sites are specific for each type of neurotransmitter.
by a central coordination system and a | A nerve impulse will only be created in the second neuron when

response is initiated by an effector. a complimentary chemical binds.

The Nervous Pathway

A stimulus is a change in the environment (internally or externally). In a typical response to stimuli, this
information is received by the receptor and sent as an electrical impulse along a sensory neuron towards
the central nervous system (CNS). The CNS is comprised of the brain and spinal cord. Here, the impulse is
passed through relay neurons and a response to the stimulus is coordinated. This could be consciously or
subconsciously. The CNS sends information about the response along a motor neuron as an electrical impulse.

The effector receives the impulse and carries out the response.
[stimulus] = receptor - sensory neuron = CNS —> motor neuron - effector - [response]

Examples of receptors include rod and cone cells within the eye which respond to light and allow us to see.

Or it could be the cells in the skin which respond to pressure or temperature changes allowing us to feel.

An effector could be a muscle or a gland. In response, a muscle might contract to make a movement or a

gland releases a chemical into the body.

The nervous system allows a fast, short-lived response to a stimulus in the surroundings. The information is

received by a receptor, passed along the neurons (nerve cells) as an electrical impulse and results in a response.

You might have to label the parts of a typical neuron:

myelin sheath
dendrites

cell body
axon terminal
nucleus

- The axon is the main part of the nerve cell. It is a long, stretched-out fibre of cytoplasm which the electrical

impulse will travel along.

. Some axons are surrounded in a layer of fatty cells called the myelin sheath and it helps to insulate the

electrical impulse.

- The branched endings, dendrites, connect the neurons together to create a network.

sensory neuron relay neuron motor neuron
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AQA GCSE Biology (Combined Science) U

The Endocrine 'System

it 5: Homeostasi:

A reflex arc begins with the stimulus e.g. a bee sting or a hot object on

You should be able to identify the major glands of the endocrine system,
as shown below.

Pituitary gland

Parathyroid gland

Thyroid gland

Thymus gland

Adrenal gland

Pancreas

Ovary (female)

Testis (male)

the skin. The stimulus is detected by the receptor cells and an electrical
impulse is transmitted along the sensory neuron. The impulse is passed
through relay neurons in the spinal cord or the unconscious areas of
the brain. The response is coordinated automatically and sent along the

motor neuron to the effector cells.

se Knowledge Organiser

Diabetes

Hormones

Hormones are chemical messengers transported in the bloodstream to an
effector where they can activate a response. They are produced and released
from glands around the body which atl make up the endocrine system.
Hormones do a similar job to the neurons of the nervous system but there

are some differences.

neurons hormones
speed fast slow
duration short long
target area specific general

The hormones released travel in the blood plasma to their target cells
and affect only those certain cells. Hormones act on organs or cells where

constant adjustments are made to maintain a stable state.

Reflexes

Some examples you should know:

A reflex is a fast and automatic

response to a  particular
stimulus ~ which  may  be
harmful to the organism.

They are quick because there is

no conscious thought or process
to deliver the response (they are
an involuntary action). The pathway which carries the information

about a reflex action is called a reflex arc.

The pituitary gland produces a range of hormones including FSH and
LH which help to regulate the menstrual cycle. The pituitary gland acts
as a master gland because many of the hormones it releases control and

coordinate the release of other hormones from other glands in the body.

There are two types of diabetes: type 1 and type 2.

Type 1 diabetes is a disorder affecting the pancreas. In type 1 diabetes,
the pancreas does not produce enough insulin to control the blood
sugar level and so the levels become higher than normal. Type 1

diabetes is usually treated by injections of insulin.

Type 2 diabetes is a disorder of effector cells which no longer respond
to the hormones released from the pancreas. Type 2 diabetes can
usually be managed through lifestyle choices such as maintaining a

carbohydrate-controlled diet and regular exercise.

e
The risk of developing type 2 diabetes is higher in people who are obese
(have a BMI >30).

Adrenal gland

Pancreas

/, Ovary (female)

Hormones in Human Reproduction

Oestrogen is the main reproductive hormone in females. It is produced
in the ovaries. During puberty, this hormone increases and it'stimulates
an egg to be released from an ovary each month. This process is called

ovulation and happens, on average, every 28 days.

Testosterone is the main reproductive hormone in males. It is produced

in the testes. This hormone stimulates the production of sperm.
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AQA GCSE Biology (Combmed Saence) Unit 5; Homeostasis : dRespOnse Knowledge Organiser

Control of Blood Glucose ;

The pancreas is the organ and gland which monitors and

regulates the blood glucose concentration.

(HT only)

If the blood glucose concentration becomes too low,

a negative feedback loop is triggered and the pancreas ses
. blood glucose pancreas relec liver and muscles
releases another hormone, glucagon, which acts on the

| concentration | insulin which * convert the glucose
liver and muscles to cause the stored glycogen to be . a‘ becomes too high - causes the cells to into glycogen to ) -
converted back into glucose and released into the f - absorb glucose : be stored
bloodstream. l normal blood o B e e Boreraimr— — normal blood
: gll.lCOSG g[ucose
! concentration . R — e concentration 5
l i : l i " liver and muscles ‘
. blood glucose | | palncreus e ﬁos;s i convert the ]
‘: concentration ‘*? g ucagmn W ll[ct | * glycogen into
| becomes too low i caulses elce =30 g glucose to be |
| i | [sedsegmeose released i
. — i L = L ol i
The Menstrual Cycle
The menstrual cycle occurs in females, approximately every 28 days. It is a cyclical process of the building - 3 2
- ; - Hormone Where It Is Response Caused Interaction with Other Hormones
of the lining of the uterus and ovulation. If the egg become fertilised by a sperm, then pregnancy follows. R (HT only)
roduce on|
If the egg is not fertilised, then the lining of the uterus is shed away and leaves the body as the menstruation - -/
(or period). FSH pituitary gland | An egg to develop in | Stimulates the production of oestrogen.
one of the ovaries.
The whole cycle is controlled by four main
reproductive hormones: oestrogen ovaries The lining of the Stimulates the production of LH.
» follicle stimulating hormone (FSH) uterus builds up and | Inhibits the production of FSH.
thickens.
+ oestrogen
LH pituitary gland | Ovulation (at around | Indirectly stimulates the production of
* buteinising hermanei(LE) day 14 of the cycle). | progesterone.
* progesterone progesterone | ovaries The uterus lining to Inhibits the production of LH.
maintain.
Day Day Day
1 4 4
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There are many different types of contraceptive (or birth control) methods. They are categorised as hormonal methods and non-hormonal methods.

skin patch

Method Hormonal or Non-Hormonal | How It Works Pros and Cons
oral contraceptives hormonal Pill taken which contains hormones to inhibit FSH so that an egg | ' Easily self-administered. Short-term effects. Can easily be reversed. Very reliable.
(‘the pill’) does not mature.
2 May have mild side-effects associated. Could lead to pregnancy if missed. Does
not protect from STIs.
injection, implant or hormonal Contains progesterone which is slowly released to inhibit the release | #' Administered through routine appointment at GP surgery. Requires little to no

of eggs for months or even years.

aftercare or maintenance. Very reliable.

&

2 May take some time for effects to be reversed once removed. Does not protect
from STIs.

condoms or diaphragm

(female condom)

non-hormonal

Creates a physical barrier to prevent the sperm from reaching the

egg.

i Easy to use. Short-term effects. Very reliable. Provides protection from most STIs.

&+ Can fail.

intrauterine devices
(coil)

hormonal

The device is attached to the lining of the uterus and releases

hormones or prevents the implantation of an embryo.

X Requires little to no aftercare or maintenance. Very reliable.

“* May take some time for effects to be reversed once removed. Does not protect
from STIs.

spermicidal agents

non-hormonal

Contains chemicals to kill or immobilise sperm cells.

& Easy to use. Short-term effects.

3 Does not protect from STIs. Less effective when used as the only method.

abstaining from
intercourse (around

the time of ovulation)

non-hormonal

Avoiding sexual intercourse when there is a likelihood of an egg being

present in the oviduct.

2 inexpensive

“: Not always reliable.

surgery

non-hormonal

A surgical procedure carried out in men or women. In males, the vas
deferens tubes are sealed or blocked to prevent the passage of sperm
from the testes. In females, the fallopian tubes (oviducts) are sealed

or blocked to prevent the passage of the egg from the ovaries.

“5 Risks associated with surgery (such as infection).

“ Difficult to reverse (if at all possible). Can take several months to be reliable.
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Infertility (HT Only)

AQA GCSE Biology (Combined Science) Unit 5: Homedstas[ , '

ind Response Knowledge Organiser
Adfenaline and Thyroxine (HT Only) i 0 '

Depending on the reason for the infertility, there are
different methods of treatment and technologies to

help women become pregnant.

The hormones FSH and LH can be given in a ‘fertility
drug’ to help stimulate the normal cyclic processes

and enable the woman to become pregnant naturally.

In Vitro Fertilisation (IVF) is a treatment which

involves several stages:

+ The woman is given FSH and LH to stimulate the

Adrenaline is a hormone produced by the adrenal glands. It is released in response to stress or fear. The hormone acts on major organs including the heart and lungs.
The effect is to increase the heart rate and breathing rate and cause vasodilation (widening of the blood vessels), in order to supply the brain and muscles with more

oxygen and glucose.
This prepares the body for a 'flight or fight' response to the fear or stress.

Thyroxine is a hormone produced by the thyroid gland. It stimulates the rate of metabolism in the body by controlling how quickly food products and oxygen are

reacted, therefore controlling how quickly energy is released.

Negative Feedback of Thyroxine

A negative feedback system regulates the level of thyroxine in the body.

St

ovaries to mature and release several eggs. s
> hypothalamus @ ———
- The eggs are then collected from the woman and i
fertilised using sperm collected from the man. ‘\P =
This is done in the lab (in vitro means "outside the 2 TRH e
L —_— (thyrotropin releasing
living organism”). N : horimione) N
+ The fertilised eggs develop into embryos. \i/
- At the early stage of development (blastocyst), pituitary gland Y
one or two embryos are inserted into the woman's a """h"""\’y‘”_‘"w" g
uterus for implantation. E e —— E
< ' TSH E
. ) (thyroid stimulating [
If successful, the pregnancy progresses as normal. Fimorns) i
Fertility treatments offer couples the chance to \i/
have their own baby. However, the processes i h_dl':i~:
are often very stressful and emotional. The A Hryroic.g.an i M A
success rates are low. The underlying causes 4/
of the infertility are not usually being treated. e e
Fertility treatments can carry a higher chance of thyroxine i
multiple births (twins, triplets or more), which J
carries a risk to both the mother and the unborn K
bl too low too high
abies.
LED -
KBy .
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AQA GCSE Biology (Combined Science) Unit 5: Homeostasis and Response Knowledge Organiser

Required practical activity 7: plan and carry out an investigation into the effect of a factor on human reaction time.

The aim of the investigation is to investigate out whether reaction times can be reduced with practice.
Method:
In this experiment you are working with a partner and you are always using the opposite hand to your writing hand.

1. One of the pair sits upright on a chair and places their forearm on the table so that their hand is hanging over the edge of the table.

2. The other partner places a ruler vertically between the person sitting down's thumb and first finger. The thumb and first finger should be as far apart as possible.

3. Ensure the Ocm end of the ruler is pointing downwards.

4. Place the Ocm mark level with the top of the thumb and drop without telling your partner you are going to do it. Do tell them that the aim is for them to catch the ruler as quickly as possible.
5. Reading from the top of the thumb, record how many centimetres it took to catch.

6. Repeat nine more times.

7. Swap roles with your partner.

8. Using the reaction time conversion tables, convert your results from centimetres to reaction times (s).
The independent variable is the method for improvement e.g. amount of practice, use of caffeine

The dependent variable is the reaction time in seconds (converted from the cm taken to catch the ruler).

NF . |
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Knowledge Test for Homeostasis

If you can answer these questions correctly, learn the answers and be able to
recall them quickly in your mind, you will be successful in your end of unit test
and your final exams.

1) What is homeostasis?

2) Name three conditions that have to be controlled in your body?

3) What is the central nervous system?

4) What are the five steps in bring about a nervous system response?

5) What name is given to a change in the environment?

6) What name to we give to the cells that detect changes in the
environment?

7) What name do we give to a muscle or gland that responds?

8) What do sensory neurones do?

9) What do motor neurones do?

10) Where is a relay neurone found? What does it do?

11) What is a reflex action?

12) Why are reflex actions important?

13) Write a method of an investigation of how a factor affects human
reaction time?

14) What are hormones?

15) What is the endocrine system?

16) How does the endocrine system compare to the nervous system?

17) Why is the pituitary gland known as the master gland?

18) Name the hormones released by these glands — pituitary,
pancreas, thyroid, adrenal gland, ovary and testes?

19) Which gland is responsible for monitoring and controlling of blood
sugar levels?

20) Describe what happens when blood sugar level is too high?

21) What are the causes and treatment for type 1 diabetes?

22) What are the causes and treatment for type 2 diabetes?

23) Do diabetics have a high or low blood sugar level? Why?

24) What does testosterone do? Where is it released from?

25) What does FSH do? Where is it released from?

MEADOW PARK
SCHOOL

26) What does oestrogen do? Where is it released from?

27) What does LH do? Where is it released from?

28) What does progesterone do? Where is it released from?
29) What is contraception?

30) Describe three hormonal methods of contraception?

31) Describe three non-hormonal methods of contraception?
32)

Higher tier only

1) Describe what happens when blood sugar level is too low?
2) Whatis IVF treatment?

3) When may a couple decided to have IVF treatment?

4) Describe the steps in IVF treatment?

5) What are the risks of IVF treatment?

6) What is meant by negative feedback?

7) What does adrenalin do? Where is it released from?

8) What does thyroxine do? Where is it released from?

Triple Science Higher Only

1) What is the brain made up of?

2) What does the cerebellum do?

3) What does the cerebral cortex do?

4) What does the medulla do?

5) Explain the difficulties of investigating brain function and treating brain
damage / disease?

6) How does the eye change in bright light?

7) How does the eye change in dim light?

8) What does the retina, optic nerve, sclera, cornea, iris, suspensory
ligaments, and ciliary muscles do?

9) What is meant by accommodation in relation to the eye?

10) How does the eye change to focus on near objects?

11) How does the eye change to focus on far objects?

12) What is meant by myopia and hyperopia?

13) Draw a ray diagram to explain how lenses can be used to correct

myopia?



14) Draw a ray diagram to explain how lenses can be used to correct

hyperopia?
15) Describe the new technologies that can be used to correct myopia
and hyperopia? Explain how they work?
16) Describe how water enters the body?
17) Describe how water leaves the body?
18) Which part of the body removes excess water, ions and urea?
19) How are excess amino acids excreted in the body?
20) What is the function of the kidneys?
21) What is filtration?
22) What is selective reabsorption?
)

Describe the homeostatic mechanism when there is too much
water in the bloodstream?
24) Describe the homeostatic mechanism for when there is too little
water in the bloodstream?

25) How is kidney failure treated?
26) What are the basic principles of kidney dialysis?
27) What are plant growth responses called?
28) Describe the growth regions of plants?
29) What is auxin? Describe what it does?
30) How are auxins used?
31) Which tropisms do the shoot show? Explain how?
32) Which tropisms do the roots show? Explain how?
33) What do gibberellins do?
34) How are gibberellins used?
35) What does ethene do in plants?
)

w
)

How is ethene used?



Inheritance, Variation and Evolution Knowledge Organiser

Keywords
allele - An alternative form of a gene.

asexual reproduction - The production of offspring from a
single parent by mitosis. The offspring are clones of the parent.

chromosome — Structures that contain the DNA of an organism
and are found in the nucleus.

cystic fibrosis — A disorder of cell membranes that is caused
by a recessive allele.

DNA - A polymer that is made up of two strands that form a
double helix.

dominant - An allele that is always expressed, even if only
one copy is present.

fertilisation — The fusion of male and female gametes.

gamete — Sperm cell and egg cell in animals; pollen and egg
cell in plants.

gene - A small section of DNA that codes for a specific protein.
‘genome - The entire genetic material of an organism.
genotype - The combination of alleles.

heterozygous — A genotype that has two different alleles, one
dominant and one recessive.
homozygous - A genotype that has two of the same alleles.

Either two dominant alleles or two recessive alleles.

meiosis — The two-stage process of cell division that reduces
the chromosome number of the daughter cells. It makes
gametes for sexual reproduction.

mutation — A change in DNA.

phenotype - The characteristic expressed because of the
combination of alleles.

polydactyly - Having extra fingers or toes. It is caused by a
dominant allele.

recessive — An allele that is only expressed if two copies of it
are present.

sexual reproduction - The production of offspring by

combining genetic information from the gametes of two
parents. Leads to variation in the offspring.

chromosome

nucleus

Mitosis

Meiosis

Produces two daughter cells.

Produces four daughter cells.

Daughter cells are genetically identical.

Daughter cells are not genetically identical.

The cell divides once.

The cell divides twice.

The chromosome number of the daughter
cells is the same as the parent cells. In
humans, this is 46 chromosomes.

The chromosome number is reduced by half.
In humans, this is 23 chromosomes.

Used for growth and repair, and asexual
reproduction.

Produces gametes for sexual reproduction.

Sex Determination
mum

X X

X [ XX XX H— female

dad

Y || XY | XY [— male

Females carry two X chromosomes.
Males carry one X and one ¥ chromosome.

How to Complete a Punnet Square

L -

Step 1: Step 2:

Put the two alleles
from the second
parent into the

Put the two alleles
from one parent
into the boxes at the
top. This parent is

a heterozygote. This
means they have
one dominant and

boxes on the left.
This parent is also a
heterozygote.

one recessive allele.

Step 3: Step 4:

Put the alleles from
the second parent
into the two boxes

Put the alleles from
the first parent
into the two boxes
underneath them.

to the right of them.

Probability

There are four possible

male genotype

combinations of gametes v B .
that offspring can inherit. E‘
& | A |AA|Aa
50
o
a | Aa
£ cd aa
@

/
One of these four has the genotype aa - that's &, 25%
or 0.25.

The recessive phenotype has a ratio of 1:3 because only one
combination will show the phenotype while the other three
will not.
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Keywords
embryo screening - tests
carried out on an embryo to see
whether it carries a faulty allele.

Genetic

evolution — A change in the inherited
characteristics of a population over time
through a process of natural selection.

evolutionary tree - A method used to
show how scientists believe organisms
are related.

extinction — The permanent loss of all
members of a species.

fossils — The remains of organisms from
millions of years ago which are found
in rocks.

genetic engineering - The process
by which scientists manipulate and
change the genotype of an organism.

natural selection - The process by
which organisms that are better suited
to an environment are more likely to
survive and reproduce.

selective breeding - Humans selecting
animals or plants, that have a required
characteristic, for breeding.

speciation — The process by which two
species evolve from a single original
species by natural selection. The two
populations have become so different
that they can no longer interbreed to
produce fertile offspring.

variation - Differences in characteristics
of individuals in a population.

Fossils
Fossils could be:

Variation
Variation maybe be due to
differences in:

the genes that have been decayed;

inherited (genetic causes);

+ the conditions in which
they have developed

(environmental causes); BT OWE

- a combination of genes and
the environment.

Evolution
All species of living things have

few traces behind.

organism, such as bones;

the actual remains of an organism that has not
mineralised forms of the harder parts of an
traces of organisms such as footprints or

Many early life forms were soft-bodied so have left

Fossils help us understand how much or little
organisms have changed as life developed on earth.

evolved from simple life forms by
natural selection.

If a vari ristic VU
: Lant/char:.:tcte isti @ e
is advantageous in an O B0g0
. e e,
environment, then the \Og @0 /

individual will be better able

Th i iatil
to compete. here is variation

in the bacterial

population. One
bacterium develops

a mutation by
chance that means

+ This means they are more
likely to survive and
reproduce.

+ Their offspring will inherit
the advantageous allele.

it is resistant to an
antibiotic.

strains appear:

Resistant Bacteria

/0 ¢ o\
[ @ \
;00 e
.‘.\ [¢] ° /

@ o 7

The antibiotic
kills some of
the bacteria,
the resistant

bacterium
survives and
reproduces.

e//' ® o
', ] ®
| /

,/'

\

The antibiotic kills
the rest of the non-
resistant bacteria
so the person
may start to feel
a little better. The
resistant bacterium
has survived the
antibiotic and

continues to multiply.

To reduce the rate at which antibiotic-resistant

+ Antibiotics should only be used when they are
really needed, not for treating non-serious or

Selective Breeding

1. Choose parents who have the
desired characteristic.

2. Select the best offspring and breed
these to make the next generation.

3. These offspring are then bred again

and again, over many generations,
until a desired result is achieved.

Inheritance, Variation and Evolution Knowledge Organiser

1st Generation

Genetic Engineering

human The The gene that
cell DNA is is needed is
isolated cut from the
@ from the DNA by
nucleus. enzymes.

The plasmid
(vector) is used
to insert the
gene into the
required cell.

&

0—(®

(3\‘] O N "
9/ The
5 plasmid The gene
bacteria is The plasmid is Bacteria
cell isolated is cut by inserted multiplies
from the enzymes. into the many
cell. plasmid. times.
Classification

Linnaeus classified living things into kingdom, phylum, class, order, family,

genus and species.

Organisms are named by the binomial system of genus and species.

Due to evidence from chemical analysis, there is now a ‘three-domain

viral infections.

Patients should complete their courses of
antibiotics, even if they start to feel better.

The agricultural use of antibiotics should be
restricted.

system' developed by Carl Woese.

Domain

bacteria

archaea

eukaryota

Kingdom

eubacteria

archaebacteria

protista

fungi

plantae

animalia

Science
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Knowledge Test for Inhertance

If you can answer these questions correctly, learn the answers and be able to
recall them quickly in your mind, you will be successful in your end of unit test

O 0 N o uu B~ W N

11.
12.
13.
14.
15.
16.

17

18.
19.
20.
21.
22,

. How many cells are produced at the end of mitosis?
. How many cells are produced at the end of meiosis?
. What are the male gametes in plants?

. What the female gametes in plants?

. What are the male gametes in animals?

. What are the female gametes in animals?

. What is the basic structure of DNA?

. Define gene.

. Define genome.

10.

Define gamete.
Define chromosome.
Define allele.

Define dominant.
Define recessive.
What is polydactyly?

Is polydactyly dominant or recessive?
. What is cystic fibrosis?

Is cystic fibrosis dominant or recessive?

How many pairs of chromosomes in human body cell?
What sex is XX?

What sex is XY?

Define evolution.

MEADOW PARK

23.
24,
25;
26.
27,
28.
29,
30.

Define natural selection.

What evidence is there for evolution?
How do fossils arise?

Define extinction.

What things lead to extinction?

Why can bacteria evolve quickly?
What is MRSA?

Why is the development of antibiotics so slow?

Higher tier only —

31

32.
33.

34,
35.

Define homozygous.

Define heterozygous.
Defined genotype.

Define phenotype.

Define speciation



Principles of Organisation

AQA GCSE Biology (Combined Science) Unit 2: Organisation

oy

=N

tissue

» organ » organ system » organism

Cells are the basic
building blocks of all
living things.

A group of cells with
a similar structure
and function is called
a tissue.

An organ is a Organs work together Organ systems work

combination of tissues within an organ together to form whole

carrying out a specific system. living organisms.

function.

Food Tests (Required Practical)

Effect of pH on the Rate of Reaction of Amylase (Required Practical)

6. Add 2cm? of starch solution into the test tube, using a different measuring

cylinder to measure, and begin a timer (leave the timer to run continuously).

7. After 10 seconds, use a pipette to extract some of the amylase/starch solution,
and place one drop into the first well of the spotting tile. Squirt the remaining
solution back into the test tube.

8. Continue to place one drop into the next well of the spotting tile, every 10
seconds, until the iodine remains orange.

9. Record the time taken for the starch to be completely digested by the amylase
by counting the wells that were tested positive for starch (indicated by the
blue/black colour change of the iodine). Each well represents 10 seconds of

time.

10. Repeat steps 1 to 8 for pH values 7 and 10.

The Digestive System

Iodine is used to test for the presence of starch.
What What does a If starch is present, the colour will change to The purpose of the digestive system is to break down large molecules into smaller,
are you positive result blue-black: soluble molecules, which are then absorbed into the bloodstream. The rate of these
testing look like? reactions is increased by enzymes.
for % The independent variable in the investigation # SRR
is the pH of the buffer solution.
sugar Benedict's | Once heated, the The dependent variable in the investigation is the time tongue ‘
reagent solution will change taken for the reaction to complete (how long it takes for all mouth salivary glands

from blue-green to the starch to be digested by the amylase).

yellow-red. Method:
starch iodine Blue-black colour 1. Use the marker pen to label a test tube with the first value of pH buffer

bl wtarel T solution (pH &) and stand it in the test tube rack.

present. 2. Into each well of the spotting tiles, place a drop of iodine.

: : : 5 ; .

APotete | biaret The solution will 3. Using a measuring cylinder, measure 2cm’ of amylase and pour into the liver —

change from blue to kest e gall bladder

pink-purple. 4. Using a syringe, measure 1cm? of the buffer solution and pour into the pancreas

test tube. . .
lipid sudan IIT | The lipids will ) o small intestine large intestine
5. Leave this to stand for five minutes and then use the thermometer to
separate and the
) measure the temperature. Make a note of the temperature.
top layer will turn
bright red. anus rectum
Science Page 1 of 6
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AQA GCSE Biology (Combined Science) Unit 2: Organisation

Enzymes

An enzyme is a biological ‘

catalyst; enzymes speed up

chemical reactions without

being changed or used up.
This happens because the enzyme lowers the activation
energy required for the reaction to occur. Enzymes are made

up of chains of amino acids folded into a globular shape.

Enzymes have an active site which the substrate (reactants)
fits into. Enzymes are very specific and will only catalyse one
specific reaction. If the reactants are not the complimentary
shape, the enzyme will not work for that reaction.

Enzymes also work optimally at specific conditions of pH and
temperature. In extremes of pH or temperature, the enzyme
will denature. This means that the bonds holding together
the 3D shape of the active site will break and the active
shape will deform. The substrate will not be able to fit into

the active site anymore and the enzyme cannot function.

The Heart and Blood Vessels

The Heart as a Double Pump

Enzyme Product

amylase starch sugars (glucose)
protease protein amino acids

lipase lipid glycerol and fatty acids

The heart is a large muscular organ which pumps blood carrying oxygen
or waste products around the body. The lungs are the site of gas exchange
where oxygen from the air is exchanged for waste carbon dioxide in the
blood. Oxygen is used in the respiration reaction to release energy for the

cells and carbon dioxide is made as a waste product during the reaction.

glucose + oxygen —p carbon dioxide + water + [energy]

vein

artery

capillary

the rate at which substances are transferred.

The three types of blood vessels, shown above, are each adapted to carry
out their specific function.

Capillaries are narrow vessels which form networks to closely supply cells
and organs between the veins and arteries. The walls of the capillaries are

only one cell thick, which provides a short diffusion pathway to increase

The table below compares the structure and function of arteries and veins:

The heart works as a double pump for two circulatory

systems; the pulmonary circulation and the systemic
circulation.

The pulmonary circulation serves the
lungs and bring deoxygenated blood to
exchange waste carbon dioxide gas for
oxygen at the alveoli.

The systemic circulation serves the rest of the body
and transports oxygen and nutrients from digestion
to the cells of the body, whilst carrying carbon
dioxide and other waste away from the cells.

The systemic circulation flows through the whole
body. This means the blood is flowing at a much higher pressure than in the

pulmonary circuit.

The Heart as Pacemaker

Vein

The products of digestion are used to build new
carbohydrates and proteins and some of the glucose is used

for respiration.

Bile is produced in the liver and stored in the gall bladder.
It is an alkaline substance which neutralises the
hydrochloric acid in the stomach. It also works to emulsify
fats into small droplets. The fat droplets have a higher
surface area and so the rate of their digestion by lipase is

increased.

direction of blood flow

away from the heart

towards the heart

oxygenated or
deoxygenated blood?

oxygenated (except
the pulmonary
artery)

deoxygenated
(except the
pulmonary vein)

pressure

high

low (negative)

wall structure

thick, elastic,
muscular, connective
tissue for strength

thin, less
muscular, less
connective tissue

lumen (channel inside
the vessel)

narrow

wide (with valves)

of the
and automatically, controlled within
itself.

The rate heart beating is very carefully,

the heart

Located in the muscular walls of

the heart are small groups of
cells which act as pacemakers.
They produce electrical impulses
which stimulate the surrounding
muscle to contract, squeezing the
chambers of the heart and pumping

the blood.

The sino-atrial node (SAN) is located near the
right atrium and it stimulates the atria to contract.
The atrio-ventricular node (AVN) is located in between the ventricles and

stimulates them to contract.

Science
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AQA GCSE Biology (Combined Science) Unit 2: Organisation

Artificial pacemakers can be surgically implanted into a person if their

heart nodes are not functioning correctly.

Drugs - illegal drugs (e.g. ecstasy and cannabis) can lead to increased heart rate
and blood pressure, increasing the risk of heart disease.
Alcohol - regularly exceeding unit guidelines for alcohol can lead to increased

blood pressure and risk of heart disease.

Coronary Heart Disease

Coronary heart disease is a condition resulting from blockages in the
coronary arteries. These are the main arteries which supply blood to the

heart itself and they can become blocked by build-up of fatty deposits.
In the UK and around the world, coronary heart disease is a major cause
of many deaths.

The main symptoms can include chest pain, heart attack or heart failure.
Yet, not all people suffer the same symptoms, if any at all.
Lifestyle factors can increase the risk of a person developing coronary

heart disease.

Diet - a high-fat diet (containing lots of saturated fat) can lead to higher
cholesterol levels and this cholesterol forms the fatty deposits which

damage and block the arteries.

Smoking - chemicals in cigarette smoke, including nicotine and carbon
monoxide, increase the risk of heart disease. Carbon monoxide reduces
the amount of oxygen which can be transported by the red blood cells
and nicotine causes an increased heart rate. The lack of oxygen to the

heart and increased pressure can lead to heart attacks.

Stress — prolonged exposure to stress or stressful situations (such as high
pressure jobs) can lead to high blood pressure and an increased risk of

heart disease.

bronchus

alveoli
bronchiole

capillary
network

Blood

Blood is composed of red blood cells
(erythrocytes), white blood cells and platelets, all
suspended within a plasma (a tissue).

The plasma transports the different blood cells
around the body as well as carbon dioxide,

nutrients, urea and hormones. It also distributes

the heat throughout the body.
Red blood cells transport oxygen attached to the

haem group in their structure. It has a biconcave shape to increase surface area

and does not contain a nucleus so it can bind with more oxygen molecules.

White blood cells form part of the immune system and ingest pathogens

and produce antibodies. Platelets are important blood clotting factors.

at the lungs
haemoglobin + oxygen = oxyhaemoglobin
at the cells

Sinus node
Left atrium

Right atrium
AV node

Left ventricle

Right ventricle

The right atrium receives deoxygenated blood via the vena
cava. It is then pumped down through the valves
into the right ventricle. From here, it is forced up
through

where it

the pulmonary artery towards the lungs

exchanges carbon dioxide for oxygen.
The oxygenated blood then enters the left atrium via the
pulmonary vein and down into the left ventricle. The
muscular wall of the left ventricle is much thicker so it can
pump the blood more forcefully out of the heart and around

the entire body, via the aorta.

The blood only flows in one direction. This is because there
are valves in the heart which close under pressure and

prevent the backward flow of blood.

Page 3 of 6
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AQA GCSE Biology (Combined Science) Unit 2: Organisation

Rate Calculations for Blood Flow

Plant Tissues, Organs and Systems

Root Hair Cells

The number of beats the heart performs each minute is called the
pulse (or heart rate).

It is easily measured by counting the number of beats in a given time,
e.g. 15s, and finding the total beats per minute.

Typically, a lower resting pulse rate indicates a greater level of
physical fitness. During exercise, and for some time after, the pulse
rate increases while the heart is working to provide more oxygen to

the muscles.

Cardiac output is a measure of the volume of blood pumped by the
heart each minute. Stroke volume is a measure of the volume of

blood pumped from the heart each contraction (heart beat).

Cardiac output (cm?*/min) = heart rate (bpm) x stroke volume (cm?/beat)

Cancer

Cancer is the result of uncontrolled cell growth and division.

The uncontrolled growth of cells is called a tumour.

Benign Tumour

Usually grows slowly. .+ cancerous

+ Usually grows within + Usually grows rapidly.

a membrane and can . Can spread around

be easily removed. the body, via the

bloodstream.
Does not normally grow back.

- Cells can break away and

- Does not spread around the body. cause secondary tumours

to grow in other areas of
Can cause damage to organs g

and be life-threatening. the body (metastasis).

Leaves are plant organs and their main function is to absorb sunlight

energy for use in photosynthesis. Within the cells are smail organelles called

chloroplasts which contain a green pigment called chlorophyll. This is the

part of the plant which absorbs the sunlight and where photosynthesis occurs.
sunlight

carbon dioxide + water -—#- oxygen + glucose

Leaves are adapted to carry out their function. Leaves are typically flat and
thin with a large surface area. This neans they have a maximum area to
absorb the sunlight and carbon dioxide. The thin shape reduces the distance

for diffusion of water and gases.

Leaves contain vessels called xylem and phioem. The xylem transport water
and dissolved minerals toward the leaves. The phloem transport glucose and

other products from photosynthesis around the plant.

The large air spaces between the cells of the spongy mesophyll layer allow
for the diffusion of gases. Carbon dioxide enters the leaves and oxygen exits

the leaves.

Plants absorb water by osmosis through
the root hair cells of the roots. Dissolved
in the water are important minerals for
the plant’s growth and development,

which are absorbed by active transport.

The root hair cells are adapted to their

function with the following features:

Finger-like projection in the membrane increases the surface
area available for water and minerals to be absorbed across.

- The narrow shape of the projection can squeeze into small
spaces between soil particles, bringing it closer and reducing
the distance of the diffusion pathway.

. The cell has many mitochondria, which release energy required
for the active transport of some substances.

Xylem and Phloem

palisade layer

waxy cuticle N

-
upper epidermis —

spongy mesophyll lower epidermis

guard cells stomata

The guard cells are specially adapted cells located on the underside of the leaf.
They are positioned in pairs, surrounding the stomata (a small opening in the
epidermis layer). The guard cells change shape to open and close the stomata,

controlling the rate of gas exchange in the leaf.

Xylem vessels transport water through
the
They are made up of dead, lignified

plant, from roots to leaves.
cells, which are joined end to end
with no walls between them, forming
a long central tube down the middle.

The movement of the water, and

dissolved minerals, along the xylem is

in a transpiration stream.

Xylem vessels also provide support and strength to the plant
structure. They are found in the middle of roots so they
aren't crushed within the soil. They are found in the middle
of the stem to provide strength and prevent bending. In the
leaves, they are found in vascular bundles alongside the
phloem and can be seen as the veins which network across

the leaf.

Science

Page 4 of 6

[y
visit twinkl.com {@




AQA GCSE Biology (Combined Science) Unit 2: Organisation

Phloem vessels transport food such as Disease Interactions Health and Diseace

dissolved ~ sugars and  glucose  from

photosynthesis. The food is transported Having one type of illness can often make a person more susceptible to Health is the state of being free from illness or disease. It
around the plant to where growth is occurring another type of illness: refers to physical and mental wellbeing.

(root and shoot tips), as well as to the organs immune disorders increased risk of infectious disease Disease and lifestyle factors, such as diet, stress, smoking,

which store the food. The transport occurs alcohol consumption and the use of illegal drugs, can all

in all directions throughout the plant. viral infection of cells —#> increased risk of cancer impact the health of a person.

The cells making up the phloem tube are Some conditions are associated with certain lifestyle choices:

- immune reactions — can trigger allergies

living, with small holes in the walls where the Liver conditions are associated with poor diet and prolonged

cells are joined. - very poor physical health —> increased risk of depression or other mental excessive alcohol consumption.

illness ;
Transpiration and Translocation - Lung cancer is associated with smoking.

Memory loss, poor physical health and hygiene are

Transpiration is the loss of water, by evaporation and diffusion, associated with the use of illegal or recreational drugs.

from the leaves of the plant. Water is a cohesive molecule and as it evaporates, ) ) .
; ) Obesity and diabetes are associated with poor diet.

there is less water in the leaf, so water from further back moves up to take

its place. This, in turn, draws more water with it. This is the transpiration . Anxiety and depression are associated with stress and

stream prolonged excessive alcohol consumption.

Transpiration occurs naturally as there is a tendency for water to diffuse ;
P Y y There can often be correlations between some factors

from the leaves (where the concentration is relatively high) to the air around | _ g types of illness or specific diseases. 5000 T 120
the plants (where the concentration is relatively low), via the stomata. 1
For example, in the graph shown to the right, there is a
Environmental factors can change the rate at which transpiration occurs: a ; gb P | . & ; 100
¢ o : — o . ositive correlation between the number of cigarettes + +
+ Increased light intensity will increase the rate of transpiration because light P & _E 4000 2
; ; ’ ; ; ] )
stimulates the stomata to open. The leaf will also be warmed by the sunlight. smaked and the:rumben of lung sancerdeaths, £ £ + S
i . 3 80 9
. Increased temperature will cause the water to evaporate more quickly and | However, there are other factors which can contribute g 3000 + L 5
50 increase the rate of transpiration. to the development of lung cancer e.g. working with e E‘
L . . . . ic predi ition. -4 i tt -+ -
Increased humidity (moisture in the air) will reduce the rate of ashiestas, genetts predispasitica E C;grggiess R S
o
transpiration. Whereas if the air becomes drier, the rate increases. | This means that although the evidence in the graph -2 2000 + 1 5
A greater concentration gradient will increase the rate of diffusion. gives a strong indication that smoking is a cause of £ 40 §
; ; o ; g 4 o
+ If the wind speed increases, then the rate of transpiration also increases. | lung cancer, it cannot be stated that ‘smoking will g T o
This is because as the water surrounding the leaves is moved away more | cause lung cancer’. Not every person who smokes ‘g 1000 + lung cancer L =
quickly, the concentration gradient is increased. will develop lung cancer and not every person who deaths 20
. If the water content in the soil is decreased, then the rate of absorption in develops lung cancer will be a smoker. T T
the roots decreases. This causes the stomata to become flaccid and close, Therefore, it can be stated that smoking increases the ; + t : 0
reducing transpiration. If the loss of turgor affects the whole plant, then it | risk of lung cancer. 1900 1925 1950 1975 2000

will wilt.
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Heart Disease (Treatments)

There are a range of medical treatments for heart disease.

blocked arteries, restoring blood flow.

Treatment cription Advantages
statins Drugs used to lower cholesterol levels in the blood, Can be used to prevent heart disease developing. Long-term treatment.
by reducing the amount produced in the liver. . Improved quality of life. Possible negative side-effects.
stents Mechanical device which is used to stretch narrow or Used for patients where drugs are less effective. Requires surgery under general anaesthetic, which

Offers long-term benefits.

Made from metal alloys so will not be rejected by the
patients body.

+ Improved quality of life.

carries risk of infection.

heart transplant

The entire organ is replaced with one from an organ
donor (a person who has died and previously expressed
a wish for their organs to be used in this way).

- Can treat complete heart failure in a person.
+ extended life
» Improved quality of life.

- Artificial plastic hearts can be used temporarily until
a donor is found.

Requires major surgery under general anaesthetic,
which carries risks.

Lack of donors available.
Risk of infection or transplant rejection.

Long recovery times.

Page 6 of 6
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Knowledge Test for Organisation

MEADOW PARK
SCHOOL

If you can answer these questions correctly, learn the answers and be able to
recall them quickly in your mind, you will be successful in your end of unit test
and your final exams.

1. Define whata cell is?

2. Define what a tissue is?

3. Whatisan organ?

4. What is an organ system?

5. Name the parts of the digestive system?

6. What does the small intestine do?

7. What does the large intestine do?

8. What does the pancreas do?

9. What does the stomach do?

10. What does bile do?

11. Where is bile made and released from?

12. What are enzymes?

13. What is an ‘active site’?

14. Describe the lock and key theory of how enzymes work?
15. Explain how enzymes are affected by temperature?

16. Explain how enzymes are affected by pH?

17. What does amylase and carbohydrase do? Where are they released from?
18. What does lipase do? Where is it released from?

19. What does protease do? Where is it released from?

20. What solution is used to test for sugar? What is the colour change for a positive
result?

21. What solution is used to test for starch? What is the colour change for a positive
result?

22. What solution is used to test for protein? What is the colour change for a positive
result?

23.
24,
25.
26.
27.
28.
29.
30.
31
32.
33.
34,
35,
36.
37.
38.
39.
40.
41.
42.
43,
44,
45,
46.
47.
48,
49,
50.
51,

52.

What solution is used to test for fat? What is the colour change for a positive result?
How is the method for the benedicts test different to the others?
Name the four chambers of the heart?

Name the four vessels entering and leaving the heart?
What does the aorta do?

What does the vena cava do?

What does the pulmonary artery do?

What does pulmonary vein do?

Which side of the heart is thicker? Why?

Why do cells need oxygen?

What do the valves in the heart do?

Where are pacemaker cells found?

Why might you need artificial pacemaker?

Describe the structure of arteries?

What do arteries do?

Describe the structure of capillaries?

What do capillaries do?

Describe the structure of veins?

What do veins do?

What do red blood cells do?

What do white blood cells do?

What do platelets do?

What does plasma do?

What is cardiovascular disease?

What lifestyle factors can bring on cardiovascular disease?
What are stains? How do they work?

What are stents? How do they work?

What is cancer?

What is a benign tumour?

What is a malignant tumour?



53.
54.
55.
56.
57.
58.
59.
60.

61

62.
63.
64.
65.
66.
67.

Name the tissues found in the leaf?

What is the function of the palisade mesophyll layer?
What is the function of the spongy mesophyll layer?
What does the waxy layer do?

Where are most of the stomata found?

When do stomata open and close? Why?

What is the xylem?

Describe the structure of the xylem?

. What is the phloem?

Describe the structure of the phloem?

What is transpiration?

How can we measure transpiration?

What factors affect transpiration? How do they affect it?
What is translocation?

How is translocation different to transpiration?



Plants

rlencel un

. Photosynthesis

Photosynthesis is a chemical reaction which takes place in

plants. It converts carbon dioxide and water into glucose and |
| oxygen. It uses light energy to power the chemical reaction,

. whichisabsorbed by thegreen pigment chlorophyll. This means

that photosynthesis is an example of an endothermic reaction.

The whole reaction takes place inside the chloroplasts which |

are small organelles found in plant cells.

acquire the carbon dioxide via diffusion
through the stomata of their leaves. The water |
is absorbed from the soil through the roots and |
transported to the cells carrying out photosynthesls,v
via the xylem.

[ Light

(’7360{“ [,[ et0 | CoHnOs |, [ 602
Carbon dioxidei Water | Glucose |L0xggen

The glucose made in photosynthesis is used for respiration,

stored as starch, fat or oils, used to produce cellulose or used

| to produce amino acids for protein synthesis.

The Rate of Photosynthesis and Limiting Factors

A limiting factor is something which stops the photosynthesis

| reaction from occurring at a faster rate. Temperature, light

intensity and carbon dioxide level are all limiting factors.

Increasing the temperature of the surroundings will increase |

the rate of reaction, but only up to around 45°C. At around

become denatured.

Increasing the light intensity will increase the rate of reaction |

because there is more energy to carry out more reactions.

Increasing the carbon dioxide concentration will also | A pench lamp is used to control the light intensity and the water in the test tube |

increase the rate of reaction because there are more reactants |

available.

1

. this temperature, the enzymes which catalyse the reaction |

f

The Effect of Light Intensity on the Rate of Photosynthesis (RPI)

receives lots of light, lots of photosynthesis will occur. If there is very little or no

| light, photosynthesis will stop.

Tank/beaker of water between lamp & pondweed

| The amount of light a plant receives affects the rate of photosynthesis. If a plant

A ‘ ! Boiling tube
e 1 <R
| ( [ ") | 5. 7(clamped in place)
| . 4, —Water
lamp \ Pondweed
weighted
‘ with paperclip
C;;i—] LI O B B I 1 1 [ 1 1 o Metre ruler
Method
1. Measure 20cm? of sodium hydrogen carbonate solution and pour into a
i boiling tube.
2. Collect a 10cm piece of pondweed and gently attach a paper clip to one end.
3. Clamp the boiling tube, ensuring you will be able to shine light onto the
pondweed.
4. Place a metre rule next to the clamp stand.
5. Place the lamp 10cm away from the pondweed.
6. Wait two minutes, until the pondweed has started to produce bubbles.
7. Using the stopwatch, count the number of bubbles produced in a minute.
8. Repeat stages 5 to 7, moving the lamp 10cm further away from the
pondweed each time until you have five different distances.
9. Now repeat the experiment twice more to ensure you have three readings for
each distance.

The independent variable was the light intensity.

| The dependent variable was the amount of bubbles produced. Counting the bubbles
| is a common method, but you could use a gas syringe instead to more accurately

measure the volume of oxygen produced.

| containing the pondweed is monitored with a thermometer to monitor and control
|

the temperature.

The control variables were same amount of time and same amount of pondweed. }

| conditions. |

| For example:

| This is because another factor will have then become the limiting

Interaction of Limiting Factors (HT only)

The limiting factor for the reaction will depend on the environmental |

At night, light intensity is the limiting factor.
In winter, temperature is the limiting factor.

In other conditions, carbon dioxide is usually the limiting factor.

Light Carbon Dioxide Temperature

= 2 2 ]
E i 3

Z g g
£ : — i f
5 s s |
& & E] |

Intenslity of Light Carbon Dioxide Concentration Temperature

From the graph, you can see that increasing one of the factors will also

increase the rate of reaction, but only for so long before it plateaus.

factor. E.g. you could increase the supply of carbon dioxide, but if there
is not enough chlorophyll to absorb the sunlight, then the sunlight wil

become the limiting factor instead.

| Greenhouse Economics (HT only)

' so that temperature is not a limiting factor for the rate of photosynthesis.

-~ energy and prevent light intensity being a limiting factor.

Enclosing the crops in a greenhouse and regulating all the conditions in

. To grow plants in the most suitable conditions, a greenhouse can be used.

A greenhouse traps the sun's radiation as heat inside the greenhouse,

Artificial lighting can be installed in the greenhouse to provide constant light 4

A paraffin heater can be used in the greenhouse to not only maintain a

suitable temperature, but the by-product of the combustion off the paraffin

is carbon dioxide.

this way can be expensive; however, it is often outweighed because the

harvest of the crop is much healthier, faster-grown crops. Furthermore, the

enclosed conditions mean that disease and pests can be easily controlled

and prevented.
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: Inverse Square Law and Light Intensity - Respiration . Effect of Exercise

The inverse square law is used to describe the light intensity at | Respiration is the chemical reaction which occurs inside the mitochondria | When a person exercises, their body (specifically their muscles) need much

‘:
different distances from the source. | of all living cells to release energy for living functions and processes, e.g. | more energy. To release more energy, the amount of respiration reactions
| 8

movement, warmth and building larger molecules for growth and repair. The | occurring has to increase.

The inverse square law states that: the intensity of light is “

. . : i ion i i i gy i i ings. ing r breat ;
inversely proportional to the square distance from the source. | reaction is exothermic, meaning that energy is released to the surroundings. | The heart pumps faster and the breathing rate and breath volume all i

i | increase to supply more oxygen to the muscles via the bloodstream.

light intensity : Respiration can be either aerobic (using oxygen) or anaerobic (without
% 9 F using oxygen). | If the muscles are not receiving enough oxygen to keep up the demand |
o~ ' i ' needed by the respiration reactions, then anaerobic respiration begins to |
!’ ~~~~~~~~~~~~ TR TR e S I carbon ' occur. This incomplete oxidation of the glucose produces lactic acid, which |
~~~~~~~~~~ Ih glucose oxygen dioxide  water energy | can build up in the muscles and results in an oxygen debt. |
~~~~~ i CeH1206 + 602=> 6C02 + 6H20 + ATP ‘ _ . . -
i - After long periods of exercise, the muscles can become fatigued and stop |

distance from light source I | contracting. You might experience a pain commonly called a stitch. |
L o ) . 3 | In anaerobic respiration, the glucose is not completely oxidised. This means | ppz s e ; = T
Light intensity is calculated by the following equation: | Metabolism Oxygen Debt (HT only)

that there is less energy released than in aerobic respiration.

i
light intensity o« o i | Metabolism is the combination of | During vigorous exercise, the body |
+ The symbol, «, means ‘is proportional to'. ’ lactic ] all the reactions in a cell or in the | can begin to carry out anaerobic |
Distance is measured in metres, m. i glucose acid energy | body. | respiration and produces lactic acid.
In other words, if an object is moved twice as far away from | C6H1206 @ 2C3H603 + ATP Energy released during respiration » Lactic acid is transported via the |
the light source, the light intensity received is reduced to just | is used during metabolic processes | ploodstream to the liver. The liver |
I
one quarter. | ' to synthesise new molecules: | converts the lactic acid back into |

' In plants and yeast, anaerobic respiration makes some different products. | |

Worked example: Glucose is converted to starch,

| | glucose. However, oxygen is needed |
. The reaction is also called fermentation and is used in bread-making and | . . |
If the light source is 10cm from a plant, calculate the light | | - | glycogen and cellulose. | to carry out this reaction.
intensi i ' |+ Glycerol and three fatty acids are | ,
intensity reaching the plant. d yeerot and three fatly acids are § o, oxygen debt is the amount of

joined to form a lipid molecule.

1 + (distance?) i the oxygen required by the body to |
1+ (0.10 x 0.10) | carbon .+ Glucose and nitrate ions are joined | onvert the built-up lactic acid back
L 001 { glucose ethanol  dioxide energy to form amino acids. ' into ol d remove it from the |

- 0. CoH1206 => C2H50H + CO2 + ATP | ' into glucose and remove it from the |
= 100 arbitrary units i |+ Amino acids are joined to form | respiring cells.

proteins.

v

If the light source is moved 25cm from the plant, calculate the
light intensity reaching the plant. |+ Excess proteins are broken down
1 + (distance?) and released as urea during |
1+ (0.25 x 0.25)
1+ 0.0625

excretion.

Respiration itself is also a process |

B

16 arbitrary units | which is included in metabolism

ALTER : '
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Knowledge Test for Bioenergetics 25. What do amino acids do?

MEADOW PARK .
SCHOOL 26. What do fatty acids do?

) 27. What does glycerol do?
If you can answer these questions correctly, learn the answers and be able to

recall them quickly in your mind, you will be successful in your end of unit test . 28. What do carbohydrates do?

29. What do proteins do?

1. What is the word equation for photosynthesis? 30. What do lipids do?

2. What is the chemical symbol for carbon dioxide? 31. What can glucose be converted to?

3. What is the chemical symbol for water? o

4, What is the chemical symbol for oxygen gas? 32. What are lipids formed from?

5. What is the chemical symbol for glucose? 19.33. What are proteins formed from?

6. What is the symbol equation for photosynthesis? 20.34. What are amino acid formed from?

7. How is energy transferred in photosynthesis? 21.35. What do proteins are broken down into?
8. What factors might affect photosynthesis? 22.

9,

How does temperature affect photosynthesis?

10. How does light intensity affect photosynthesis?

11.How does carbon dioxide concentration affect photosynthesis?

12.Sketch the graph to show how light intensity affect photosynthesis
(Higher tier only)

13.Sketch the graph to show how temperature affects photosynthesis
(Higher tier only)

14. Sketch the graph to show how carbon dioxide concentration affects
photosynthesis (Higher tier only)

15. Is respiration exothermic or endothermic?

16. What is the word equation for respiration?

17.What is the symbol equation for respiration?

18.What is anaerobic respiration?

19. What is equation for anaerobic respiration?
20. What is anaerobic respiration in yeast cells?

21. How are the products of anaerobic respiration useful in the food
industry?

22. What is oxygen debt?
23. Define metabolism.

24. What do sugars do?



Calculating Rates of Reactions

Measuring the Volume of a Reaction Mixture

AQA GCSE Chemistry (Combined Science) Unit 6: The Rate and Extent of Chemical Change

Reactions happen at varying rates. For example,
a firework exploding is a fast reaction whereas a
piece of iron rusting would take place over a longer

period of time.

The rate of a chemical reaction tells us how quickly
a product is formed or how quickly a reactant is

used up.

For a chemical reaction to occur, the reactant
particles must collide with enough energy. Those
collisions that produce a chemical reaction are

called successful collisions.

) quantity of reactant used
mean rate of reaction =

The changing volume of a reaction mixture can be measured during a reaction. This method is particularly

useful when gases, such as carbon dioxide, are given off. The gas can be collected and its volume measured

at regular time intervals. Different types of measuring equipment can be used to collect the gas such as a gas

syringe, measuring cylinder or upside-down burette.

1
|

Gas Syringe

~—— Conical Flask

‘—— Reaction Mixture

units = cm*/s or cm®/min

A catalyst is a substance that speeds up a chemical
reaction without getting used up itself. Catalysts
are able to offer an alternative pathway at a lower

activation energy.
Biological catalysts are called enzymes.

When a catalyst is used in a chemical reaction (not
all reactions have a catalyst that is suitable to use),
the frequency of collisions is unchanged. More
particles are able to react. The particles have
energy greater than that of the activation energy.
Consequently, there is in an increase in the rate

successful of collisions.

Concentration and Pressure

time taken 5 7 .
) Factors Affecting the Rate of a Chemical Reaction
. quantity of product formed If the number of reactant particles in a given space
mean rate of reaction = P g P
time taken concentration and pressure is doubled, there will be more frequent successful
Measuring the Mass of a Reaction Mixture fast reaction - catalyst collisions between reactant particles, therefore,
surface area . ; :
The changing mass of a reaction mixture can | 8 increasing the rate of reaction.
= - temperature
be measured during a reaction. This method is § £ : ; ; ;
g :‘5, The rate of a chemical reaction will be increased if there
particularly useful when gases, such as carbon | « [ i
g slow reaction are more frequent successful collisions between reactant § < N 7
dioxide, are given off. Gas escapes during the reaction | = [ particles | | reactant il 'i
and the mass of the reaction mixture decreases. : i particles “ 's) .@ |
The mass can be measured at regular ti i ls. Catalyst © | 1 Q i
easu gular time intervals 3% | o ) P |i (] @ '
= Cotton Wool ! ° increased . ” °® ‘i
| o : © concentration or || @ Il
| i Time (s) | pressure i © © © It
| | . X | [ e | ” e © ®
0o lower activation { ieescnif) I B A, |
ERAN Graphs are a useful way to analyse the results activation energy
\ ; o o > | energy using
Hydrochloric from a rate of reaction investigation. The graph 21 3 catalyst
. above shows two lines, one red and one blue. S
Marble Chips | reactants
The red line represents a fast reaction and the T overall change
Electric Scale blue line a slow reaction. We know the fast tn_energy
reaction occurs at a much faster rate as the line h 4
is steep. The fast reaction finishes before the products
slow reaction as the line plateaus sooner. Progress of Reaction
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AQA GCSE Chemistry (Combined Science) Unit 6: The Rate and Extent of Chemical Change

Temperature

Surface Area

When the temperature of the reaction mixture is
increased, the reactant particles gain kinetic energy
and move much more quickly. This results in more
frequent successful collisions between the reactant
particles, therefore, increasing the rate of the

reaction.

increasing
temperature

— _i“i_f
)
12%)

Large lumps of a solid have a small surface area to
volume ratio. If the solid is broken up into smaller
lumps or crushed into a powder, this will increase the

surface area to volume ratio.

® ® P
A larger area of the solid is now exposed to other
reactant particles. This increases the frequency of
successful collisions thus increasing the rate of

reaction.

Calculating Gradient (Higher Tier Only) gradient = Y,
X

On the graph, draw construction lines on the part of
the graph that has a straight line. Measure the values
of x and y.

N

Amount of Product

10.4g

o e

1 2min

Time of Reaction

In the graph below, the gradient of the first line is
much steeper than the second line. This indicates
that a faster reaction is taking place. Remember, the

steeper the line, the faster the reaction.

To calculate the reaction rate at a specific time
period, construction lines must first be drawn on the
straightest part of the graph.

70

60

50

40

30

20

Volume of Hydrogen Collected (cm?)

0 10 20 30 40 50 60
Time (Seconds)

For the first line, what is the rate of reaction at 20

seconds?
54 + 20 = 2.7cm?/s

For the second line, what is the rate of reaction at

40 seconds?

52 = 40 = 1.3cm?/s

Changing Conditions and the Effect on the Position
of Equilibrium (Higher Tier Only)

Dynamic Equilibrium

In a closed system (this means nothing can get in
or out), a reversible reaction can reach dynamic
equilibrium. This is where the forward and reverse
reactions are occurring at the same rate and the
concentrations of all the substances that are reacting

remain constant.

The reaction between nitrogen and hydrogen to make
ammonia is an industrial process called the Haber
process. It requires a high temperature, high presstire

and an iron catalyst.

The symbol equation for the reaction is as follows:
N2(g) + 3H2(g) = 2NHs(g)

According to Le Chatelier's Principle, the position of
equilibrium can be altered by changing the conditions
of the reaction i.e. the pressure, concentration and/or
the temperature. The position of the equilibrium will

shift to counteract any changes made.

Increasing the temperature of the reaction in the
forward direction (exothermic) will result in the
equilibrium shifting in favour of the reverse direction

(endothermic) to reduce the temperature.

From the equation, it is clear that on the left-hand
side, there are four molecules and on the right-hand
side, there are two molecules. If the pressure in the
system were increased, the equilibrium position
would shift to the right as there are fewer molecules.
If the pressure in the system were decreased,
the equilibrium position would shift to the left as

there are a larger number of molecules.

If the concentration of one of the reactants were
increased, then the equilibrium position would move
in favour of the products. This would result in more
product being produced. If the concentration of the
products were decreased, equilibrium would shift
to favour the products. More reactants would react

until equilibrium is reached.

Page 2
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Reversible Reactions

y (Combined Science) Unit 6: The Rate and Extent of Chemical Change

Required Practical 5: Measuring the Production of a Gas

A reversible reaction is one in which the reactants form
products. The products are then able to react together to

reform the reactants.

For example:
A reacts with B to form C and D.

C and D are able to react to form A and B.

The equation would be as follows (where the double
arrow symbol represents a reversible reaction is taking

place):
A+B=C+D

The forward reaction goes to the left and the backwards
reaction goes to the right. For example, if the forward
reaction is exothermic then the backward reaction will be
endothermic. The amount of energy that is transferred is

the same for both the forward and reverse reaction.

Hydrated copper sulfate is a blue substance. We say
that the copper sulfate is hydrated as it contains water.
The copper sulfate is heated and the water evaporates
leaving a white substance known as anhydrous copper

sulfate. Anhydrous meaning no water.

The word equation for the reaction is as follows:

hydrated copper sulfate == anhydrous copper sulfate + water
CuS04.5H,0(s) == CuS04(s) + H20(l)

The reaction can be reversed when water is added to the

anhydrous copper sulfate.

This method outlines one way to carry out an investigation to collect a gas from

a chemical reaction.

The practical involves changing the concentration of hydrochloric acid and
measuring the volume of carbon dioxide gas produced when the acid reacts

with calcium carbonate.

The word equation for the reaction is as follows:

calcium carbonate + hydrochloric acid — calcium chloride + water + carbon dioxide
The symbol equation for the reaction is:

CaCOs + 2HCL — CaCl; + H,0 + CO,
volume of carbon
dioxide collected =

R

—h

Lo \
gas syringe

calcium carbonate
and hydrochloric (_{“
acid

Method
Step 1 - Clamp a gas syringe to a retort stand using a boss and clamp. Ensure
the syringe is a quarter of the way from the top of the stand. Place the delivery

tube to the end of the gas syringe.

Step 2 — Measure out 50ml of hydrochloric acid using a measuring cylinder and

pour into a conical flask.

Step 3 - Using a top pan balance, measure out 0.5g of powdered calcium

carbonate and place in the conical flask.

Step 4 - Immediately connect the bung and delivery tube to the conical flask.

Start the stopwatch.

Step 5 — Record the volume of carbon dioxide gas produced every 10 seconds.

Step 6 — When the reaction has finished and there are no more bubbles of gas
being produced, clean the equipment and repeat using four other different

concentrations of hydrochloric acid.

When analysing the results from the practical investigation, plot a graph
of Time (s) against Volume of Gas Produced (cm?). Draw a curve of best fit

through the points. A graph should be plotted for each concentration of acid.

Calculate the mean rate of reaction (cm?/s) for each concentration of acid used.
This can be calculated by dividing the total mass of gas produced (cm?) by the

reaction time (s).

Required Practical 5: Investigating a Change in Colour

This method outlines one way to carry out an investigation into the effect of

increased temperature on the rate of a reaction.
The word equation for this reaction is as follows:

sodium thiosulfate + hydrochloric acid —# sodium chloride + water + sulfur dioxide + sulfur
The symbol equation for this reaction is:
Na;S;03 + 2HCL = 2NaCl + H,0 + SO, + S

The reaction between sodium thiosulfate and hydrochloric acid produces
a precipitate. Sulfur is responsible for the formation of the precipitate.
A precipitate is a solid that is formed in a solution. It is the formation of this
precipitate that causes the reaction mixture to become cloudy; the cloudiness is

a way to measure the reaction time.

Science
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Method

Sodium thiosulfate from three different temperatures may be used,

for example, ice cold, room temperature and hot.
Step 1 - Place a black cross on a white tile.

Step 2 - Using the first temperature, measure out 35cm*® of sodium
thiosulfate using a measuring cylinder. Place the liquid in a conical

flask and position over the black cross on the white tile.

Step 3 - Measure out 5cm?® of water and 10cm? of hydrochloric acid in

separate measuring cylinders.
Step 4 — Pour the water and acid into the conical flask.

Step 5 - Pour the measured amount of sodium thiosulfate into the

conical flask and immediately start the stopwatch.

Step 6 - Look down through the conical flask to the black cross below.
When the black cross is no longer visible, stop the stopwatch and

record the results in a table.

Step 7 - Repeat the steps with the remaining temperatures of sodium

thiosulfate.

AQA GCSE Chemistry (Combined Science) Unit 6: The Rate and Extent of Chemical Change
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Knowledge Test for Rates of Reaction Higher tier only

MEADOW PARK _ , o
SCHOOL 1. Whatis Le Chatelier’s principle?
2. Give an example of how Le Chatelier’s principle can show the affect of
If you can answer these questions correctly, learn the answers and be able to changing concentration on the position of equilibrium?
recall them quickly in your mind, you will be successful in your end of unit test 3. Give an example of how Le Chatelier’s principle can show the affect of
and your final exams. changing pressure on the position of equilibrium?

4. Give an example of how Le Chatelier’s principle can show the affect of
changing temperature on the position of equilibrium?

1. Describe two formula to calculate the rate of reaction?

2. Give units for the rate of reaction?

3. What would you need to calculate on a product formed over time graph
to find the rate of reaction?

4. What would you need to calculate on a reactant used over time graph to
find the rate of reaction?

5. What do particles do during a chemical reaction?

6. Name five factors that affect the rate of a chemical reaction?

7. Describe how concentration and pressure affects the number of
collisions?

8. Describe how temperature affects the number of collisions?

9. Describe how surface area affects the number of collisions?

10.What is a catalyst?

11.What is activation energy?

12.Describe how a catalyst affect the rate of chemical reactions?

13.Draw a reaction profile labelling both with and without a catalyst?

14.Describe an experiment to show how concentration of sodium
thiosulfate affects the time taken for the X to disappear?

15.Describe an experiment to show how the volume of gas produced
changes with the length of magnesium added to hydrochloric acid?

16.What is a reversible reaction?

17.What is meant by dynamic equilibrium?

18.In a reversible reaction is the forwards reaction is exothermic, what does
this tell us about the backwards reaction?



