U Question 1 (6 marks)

D Question 1a (1 mark)

Flying foxes are a macro-bat found in the southern hemisphere. Unlike other types of bat, flying
foxes rely on fruit, leaves or nectar as a food source.

> Select the category that best describes a
flying fox.

Mammal

- Bird
Reptile

| ﬁ Question 1B (2 marks) _
i

Flying foxes play an impartant role in pollination and seed dispersal, State why these processes
are important for plants,

Pollinaticn Seed disparsal
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D Question 1c (1 mark)

The food web below shows the feeding relationships in an ecosystem. Flying foxes are a
keystone species. The other species in the food web rely on flying foxes for their survival and
well-being. The flying foxes live in large colonies in rural and residential areas.
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Identify a prodwcer in the foad web.




‘ u Question 1d (2 marks) ‘

Use the food web to suggest one advantage and one disadvantage of flying foxes to mango
farmers.

Advantage Disadvantage
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' ﬁ Question 2b (2 marks)

Select similarities and differences between mitosis and meiosis in humans and drag the
characteristics to the correct location. The first two have been completed for you.

s [ |

Draggable items:

Begins with two
copies of each
chromosome

Mitosis

Two daughter
cells

Meiosis

Four daughter
\ B cells

Daughter cells have '
46 chromosomes

Begins with a single
parent cell

Genetically
non-identical
daughter cells

U Guestion 2c (4 marks)

Ferilization is tha combanation of genetic material from a sperm and an egq. Explain how
ferlilization leads to genatic variation in 8 population.




Cuestian 3 (10 marks)

This madel represents an examphe of homenstass in tha human body.
Body temperature Body temparature
Talls \ / rses \
Body systems Body systems
inferact infaract

Body temperature Body temperature
riges Marmal bady Talls

\--J i iy u
36.5%C - 37.5°C

u Question 3a (2 marks) '

Select two body systems that interact to monitor and maintain a constant body temperature.

System to monitor temperature:

'Excretory system
Nervous system
|Irnmune system
|Reproductive system




. Question 3a (2 marks) i

Select two body systems that interact to monitor and maintain a constant body temperature.

System to monitor temperature:

| g

System to maintain temperature:

Skeletal system _ ' n
Digestive system
Cardio-vascular system
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U Question 3b (3 marks) '

Using your answer to part (a), describe how these two systems work together to respond to a
reduction in body temperature.
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u Question 3¢ (5 marks) :

In order for enzymes o effectively control reactions in the human body, the temperature must
remain canstant in the range 36.5°C 1o 37.5°C. Explain why enzyme-based reactions in the
body are dependent on the temperature nol moving oulside this range.




Question 4 {17 marks)

Bacteria are simple, single-celled organisms which have na nucleus. There are many different
lypes of bacteria, They can differ in their structure and shape, the envirenmental conditions in
which they can survive, as well as the way they obiain nutrients.

| Question 4a {1 mark)

Select which of the following images shows a bacterial cell.

| Question 4b (1 mark}

Bacteria have adapted to survive habitats all over the surface of the Earth. They may have

beneficial or harmful effects on their environment. As bacteria have very large pepulations, the
effect that they have is guite significant.

A scientist conducts an experiment fo investigate bacteria found on & mobile phone. The images
below shaw the sleps of this investigation.




Incubator: confrols temperature
while bacieria
are growing.

HEXT

Agar plate: gal containing

nutriznts needed
- for bacterial growth.

Sterile swab: for collacting and
transfarring bacleria.

After two days of grawth in the incubator, the agar plate appeared as in the image below;
several different colonies of bactena can be seen in this image. Bacteria can be identified by the
colour, form and view from the side of their colonies. On this type of agar, the following species
of bacleria are commonly cbserved in the forms shown in the fable,



Haver over the different colonies of bacteria for more detail

View from the side




Wiow from tho side

=
=
=5
=
L
o
=

3
=
e




appearance.

uestion 4c (2 marks)

Identify one qualitative and one quantitative piece of data that could be collected from the
bacteria in the agar plate.

Qualitative Cuantitative
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c Question 4d (2 marks) : :

Disinfectants can stop the growth of bacteria with varying levels of effectiveness. Scientists can
investigate the effects of different substances on bacterial growth using plates prepared with an
even layer of a known species of bacteria growing on agar gel. The video below shows a
technigue which can be used to measure the effectiveness of disinfectant solutions.

The agar plates are pre-prepared with an even layer of a known species of bacteria.
Sterile paper disks are soaked in each of the different liquids.

Using sterile forceps, the disks are transferred to the agar plates.

The agar plates are sealed and placed in an incubator at 24°C for 24 hours.

When in the incubator, the liquids diffuse through the agar. If the bacteria are killed by the
disinfectant, a clear zone of no growth is formed around the disk.

After 24 hours, the plates are remaved from the incubator and the zone of no growth is measured for
each disinfectant.

The sealed plates are sent for safe disposal.

Formulate a research question for the experiment shown in the video.
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State the variables for this experiment.

Independent variable

Lise the ruler bo measure (b z2ones of ne growth suerounding the disks inplate 2, Record wour
#ala frem plate 2 n the iable belos.
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D Question 4g (2 marks)

The appmarﬁnce of the plates after incubation is shown in the image below.

Draggable item:

Plate 1 Plate 2

hydrogen
peroxide
hydrogen

peroxide

0O o o )

iodine

D Question 4h (4 marks)

Outline the strengths and weaknesses of the method.
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-u Question 5 (15 marks)

Antibiotics are important in the treatment of bacterial infections. They either prevent growth or
kill bacteria enabling an crganism to fight infection. Some bacteria are no longer killed by certain
antibiotics. Once this happens, the bacteria are said to be resistant.

G Question 5a (2 marks)

The following diagram shows how bacteria can evolve to become resistant. The bacteria are
exposed to the same antibiotic at stages 2 and 5.

Stage 1 Stage 2 Stage 3 Stage 4 § Stage 5
Antibiotic Antibiotic
is added is added
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Variation exists Resistant New population
in the individuals has the trait for

population of
bacteria. Some

multiply, passing | | resistance.
on the trait to
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The labels for stages 2 and 5 are missing. Outline what is happening to the bacteria at each
stage.



u Question Sb [ marks]

£ cok are common backeria thal can cause =erious ilness. € coX sam@les warna taken from
indeched patienis and lested for resistancs. The percentape of resstand bachena found aver
16 waars is shown in Ehe table bakow;
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1999 5.
| 2000 4.8
| 2001 4.0
2002 4.3
2003 3.8
2004 35
. 2005 3.1
| 200 |
| 2007 30
[ 2008 33
2009 B 4.5
2010 T
2011 &1
2012 65
2013 ]
2014 - 8.5

Plot the data from 2010 to 2014 to complete the graph.
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| u Question 3¢ (3 marks)

Antibiotics must be uzed responsibly to reduce the development of anhibiotic resistance. When
bacteria are killed by an antibiotic, they are said ta be sensitive, Responsible use involves health
professionals giving ther patients an anfibiotic to which the bactena are sensitive, at a
concentration strong enough to kill the bacteria.

The effect of several anfibictics was tested using E. eolf bacteria on an agar plate. Where the
bacteria are killed by an antibiotic, a clear zone of no growth is farmed. A larger zone of na
growth indicates greatar sensitivily,

O

Amaoxicillin

O

Ampicillin

Gentamicin

Trimethoprim

Tetracycline




n Queitian 54 {2 marks)

A colnmetar can be used 10 measurg the paroertage of ght lhat = absasrbad by a liguid. A
clear, calouress liquid such as waler will have a percaniage absanption of 0%, Tha animabon
bsalpaw shiowes hiow She absorplion of light chenges wien bacleria are added ta a rulrienl solution.

x;)’
Bacleria are added to
the: nutrient liquid

Mutrient iquid




Population of bacteria




The graph below shows how percentage absorption is related to the population of bacteria.

A

Percentage absorption

Population of bacteria

State the relationship between population of bacteria and percentage absorption of light.
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bl Question & {17 marks}) |

You should not attempt to answer question & until you have answered question 5.

All food has a small number of bacteria growing on its surface. In small numbers, these bacleria
are hanmless, but if these bacteria multiply, the food spoils and can become harmful to eat.
Preservatives are chemicals used to slow or prevent the growth of bacteria in food which
pralangs the timea that food can be stored. Salt has been used as a method of food presanation
for millennia as it s readily available all aver the world,

You are provided with standard laboratory equipment, 8 colonimeter and the following liquids:

= A liguid containing bacteria

= Mutrient liquid

= A range of salt solutions with concentrations from 0 % to 10 %,
Design an investigation into the effect of a salt solulion on bacterial growih. In your answer, you
should:

+ ientily the independant and dependent variables

= include two control vanables
« formulate a testable hypothesis with a scientific explanation
= describe how to manipulate, measure or monitor all of the varables




wilate B estable hypothesis with & scientific exalanation

descrive ho o manipulate, measwune or monitor all of the vansbles
pscrine the method 1o collect sutliciant data

ist any salely considerations,




u Question 7 (12 marks)

Changes in human lifestyles, in particular diet and activity, have led to increased levels of
cardiovascular diseases. Cardiovascular disease is a term used to describe diseases of the
heart and blood vessels. This is one of the most common causes of death, accounting for 31 %
of global deaths annually. Advances in medicine have reduced the chance of death from
cardiovascular disease. The video below gives some information about one of the causes of
cardiovascular disease.

Cholesterol is a substance that is found in all body cells — it has an important function in cell
membranes and is also used to make essential substances, including some hormones and vitamins.

The body makes the cholesterol it needs in the liver. However, cholesterol is also found in some
foods, such as eggs, meat, and cheese.

Too much cholesterol in the body can lead to atherosclerosis. If untreated, atherosclerosis can result
in the development of cardiovascular diseases, such as coronary heart disease.

The most common cause of high cholesterol is an unhealthy lifestyle. A diet rich in salty, sugary and
processed foods, a lack of physical activity, and smoking are some of the contributing factors.

However, cholesterol levels also increase naturally with age, high cholesterol runs in some families,
and certain ethnic groups have naturally higher cholesterol levels.

=7

Cholesterol levels can be easily monitored with simple blood tests. High levels are usually managed
by adopting a healthier lifestyle, although medical and surgical interventions also exist. Detecting
and treating high cholesterol levels early significantly reduces the risk of further complications.

n Question Ta (3 marks)

Suggest how atherosclerosis may lead to an increased chance of coronary heart disease.
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ner Question 7b (3 marks)

P

The surgical and medical interventions shown below can be used to reduce the effects of
atherosclerosis.

U Question Tc (2 marks) :

—— |
Suggest how statins may reduce cholesterol levels.
d|Ly
I
— )

Surgical intervention — angioplasty Medical intervention — statins
In an angioplasty, a tube called a stent is Enzymes catalyse the conversion of
placed info an arery to keep it open. substance A into cholesteral in the liver.

Statins block the action of these ENIZY TS
Stating are a form of medication that are
commonly takean in lablat form.
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u Question 7d (4 marks) :

Suggest one advantage and one disadvantage for each of the interventions described above.

1
. Angioplasty Statins
|
|
i Advantage Advantage
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1iJ Question 8 (15 marks) |

A healthy lifestyle is always recommended to prevent and treat cardiovascular diseases caused
by atherosclerosis. The interactive graphic below gives some information about aspects of a
healthy lifestyle.

This media is interactive

NOT SMOKING .~ EATING HEALTHY 2 TAKING REGULAR
o F EXERCISE




MAINTAINING A | MOMITORING BLOOD
HEALTHY WEIGHT PRESSURE AND
CHOLESTEROL

Lising infarmnatien from the infographic and knawledge lrom your wider MY P studies, discuss
and evaluate e mpact of |r¢$r}'|ﬁl cholces, In your arswear, vou should include:

&

Py B Individuals guality of Bhe may b impacked by cardicvascular disease
= poonome advariages and dissdvantages of adepling & healthy 1dashde

a uslification of whelher pocd heallh is the respansibiity of the individual

& justification of whethar good higalh s the raspansiblity Of The socehy

a concluding statement.
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