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Background information
Curiosity has spurred humanity to seek to know more about the world around and beyond them. Intrepid
explorers have ventured to unknown lands, travelled through space and explored the depths of the ocean. Yet
there is still so much to explore and understand. Ninety-five percent of the oceans remain unexplored and
unseen by human eyes. As to what lives, feeds and breeds down there in the icy depths, it remains best
left to our imagination!
In 1870 when humanity knew very little about the deep sea, Jules Verne wrote 20,000 Leagues Under the Sea.
Captain Nemo’s submarine the Nautilus searches for a
large sea monster that the American government wants
destroyed. The submarine explores many places such as
the Antarctic ice shelves and the Red Sea. In 2016, there
are still parts of the ocean that are so deep that we
cannot explore them. Imagine that you have created a
vessel that can explore these unknown depths! What
would you see and find during your exploration of this icy
cold, pitch black, mysterious place?
Your task is to compose an original poem and an interconnected artwork that represent the exploration of the
unknown ocean depths. Use your knowledge of what is possible and your imagination to capture what could
be discovered during this exploration. Imagine the sea creatures that you could find such as the legendary
giant octopus! Your original 3D artwork needs to capture what was seen during the exploration of these
depths. Your poem and 3D artwork must be interconnected closely.
You will need to ensure that you adhere to the following guidelines:
 An original poem and artwork that represents what was seen during the exploration of the ocean
depths.
 Your poem and 3D artwork MUST be interconnected closely.
 Your artwork must be 3D and represent what was discovered in the depths of the ocean.
 You have to submit a critical reflection to explain how and why your poem and artwork have
represented what was seen during the exploration.

Materials





Three A4 sheets of paper
Two A4 sheets of cardboard
Lead pencils, coloured pencils and/or oil crayons
Sticky tape (use sparingly)
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Marking guidelines
MARKING CRITERIA
Original interpretation of the task
Creativity of the poem and artwork
The CLOSE interconnectedness of the
poetry and the 3D artwork
Ability to connect the poetry and
artwork to represent what was seen
during the exploration
Critical reflection
TOTAL

POEM
1 2 3 4 5
1 2 3 4 5
0 1 2 3

4

5

0

1

4

5

0

1

2

3
2

3

4

ARTWORK
1 2 3 4 5
1 2 3 4 5
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9

5

6

7
6

8
7

9
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10

8
/48

Team number: __________
Critical reflection (8 marks)
1. WHAT was seen during the exploration of the ocean depths? (2 marks)
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
2. HOW have you used poetry and art to represent what was seen during the exploration of the
ocean depths? Refer specifically to your words and images. (6 marks)
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
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An academic gala day for Years 7 & 8

Cartography
My life and the life of my family has to do with exploration, with adventure. My grandfather was the first man in the
stratosphere, and my father was the first to touch the deepest point in the ocean... For me, adventure and
exploration is something in the blood. Bertrand Piccard

Team Number

_____________

Tasks developed by John Mirosevich, Wesley College Perth -2016

Background Information
An exploration is a trip, but it's more than just a vacation — it's going somewhere to examine and discover
new things. Exploration is what you do when you want to learn more about what's out there in the big wide
world.
The history of cartography reflects human history—exploration, political change, and wars as well as
technological change - from designing maps on bark to creating cartographic displays with computers.

TASK 1: Where is this place?
Picture 1. Roald Amundsen
Question 1: In which country was Amundsen born?
_________________________________________(1)
Question 2: What discovery did Amundsen make in
the Northern Hemisphere?
_________________________________________(1)
Question 3: What discovery did Amundsen make in
the Southern Hemisphere?
________________________________________ (1)

Picture 2. Edmund Hillary and Tenzing
Norgay.

Question 4: In which country was Edmund Hillary
born?
__________________________________________(1)
Question 5: In which country was Tenzing Norgay
born?
___________________________________________(1)
Question 6: What is the name of the site that these two
men were the first to explore?
___________________________________________(1)
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Picture 3. Hernán Cortés

Question 7: In which country was Cortés born?
________________________________________(1)
Question 8: Which people did Cortés encounter
and defeat in his exploration of a new continent?
________________________________________(1)
Question 9: What is the name of the present day
country which Cortés explored and conquered?
_______________________________________(1)

Picture 4. Charles Darwin
Question 10: In which country was Darwin born?
_______________________________________(1)
Question 11: On his famous voyage of
exploration, what is the name of the ship on which
Darwin sailed?
________________________________________(1)
Question 12: In which Pacific islands did Darwin
make the observations for his famous book On
the Origin of Species, 1859?
_________________________________________(1)
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TASK 2: Jason and the Argonauts
The Argonautica is an epic Greek poem written by Apollonius Rhodius in the
3rd century BC, also known as Jason and the Argonauts. The only surviving
Hellenistic epic, The Argonautica tells the myth of the voyage of Jason and the
Argonauts who explored the Mediterranean to find and retrieve the Golden
Fleece. It was the age of the great Library of Alexandria and his epic
incorporates his research in geography, ethnography, comparative religion and
Homeric literature.
The Argonauts were a band of heroes in Greek mythology, who in the years
before the Trojan War, around 1300 BCE, accompanied Jason in his quest to
find Colchis and the Golden Fleece. The name Argonauts is derived from their
ship, Argo, named after its builder, Argus. Argonauts literally means Argo
sailors. After finding the Golden Fleece, the journey home was a challenge as
the Gods of Olympus decided to send Jason and the Argonauts into unknown
territory, to face extraordinary challenges and the Argo had to explore many
uncharted waters. The crew had many heroes of the day, including Heracles
(son of Zeus), Erginus (son of Poseidon), Eurytus (son of Hermes), Iolaus
(nephew of Heracles), and even Laërtes, Father of Odysseus who would
have his own amazing voyage, paralleling Jason’s exploration; in the famous
story written by Homer – the Iliad.

Gathering of the
Argonauts, images on
ceramic wear, dated 460–
450 BC, now in The
Louvre, Paris.

Your task

Mark the locations listed below, onto the map of the Mediterranean Sea. Trace
Jason’s journey back home and name the modern day locations, if you can.

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Original Name
Iolcus – home port (Red Square)
Lemnos Island
Passage through Hellespont
The Sympelegades Rocks
Euxine Sea
Colchis (the country) where the
Golden Fleece was discovered.
Tomi, on Delta of the River Istrus
Modern day city on the River Istrus
Modern day city on the River Istrus
Modern day city on the River Istrus
Modern day city on the River Istrus
End of the River Istrus
Past the Mountains to the
Rhone River
Modern day city near
‘Islands of the Sirens’
Island of the Phaeacians
Blown off coarse – Modern
day city on the Coast of
Africa

Location
39 20 N 22 54 E
39 53 N 25 15 E
40 16 N 26 30 E
41 11 N 29 07 E
42 48 N 34 36 E

Present Day Name

42 09 N 41 43 E
45 08 N
44 26 N
44 49 N
47 30 N
48 13 N
47 57 N

29 41 E
26 06 E
20 28 E
19 04 E
16 24 E
08 31 E

43 57 N 04 48 E
40 42 N 13 55 E
39 44 N 19 46 E
32 51 N 13 12 E
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17
18
19
20

Garden of the Hesperides –
near the Pillars of Hercules
Island Home of Talos
Island of Calliste
Iolcus – home port (Red Square)

35 55 N 05 30 W
35 27 N 23 55 E
36 23 N 25 25 E
39 20 N 22 54 E
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TASK 3: Where should Curiosity explore?

Curiosity is a car-sized robotic rover exploring Gale Crater on Mars as part of NASA's Mars Science
Laboratory mission (MSL). Since landing on Mars on August 6, 2012, as at March 23 2016, Curiosity has
been on Mars for 1290 sols (1325 total days).
As established by the Mars Exploration Program, the main scientific goals of the MSL mission are to help
determine whether Mars could ever have supported life, as well as determining the role of water, and to study
the climate and geology of Mars. The mission will also help prepare for human exploration. To contribute to
these goals, MSL has eight main scientific objectives:
 Biological: Determine the nature and inventory of organic carbon compounds. Investigate the chemical
building blocks of life (carbon, hydrogen, nitrogen, oxygen, phosphorus, and sulfur).
 Identify features that may represent the effects of biological processes (biosignatures and biomolecules).
 Geological and geochemical: Investigate the chemical, isotopic, and mineralogical composition of the
Martian surface and near-surface geological materials. Interpret the processes that have formed and
modified rocks and soils.
 Planetary process: Assess Martian atmospheric evolution processes over a long time scale (i.e. 4 billion
years).
 Determine present state, distribution, and cycling of water and carbon dioxide.
 Surface radiation: Characterise the broad spectrum of surface radiation, including galactic and cosmic
radiation, solar proton events and secondary neutrons. As part of its exploration, to also measure the
radiation exposure in the interior of the spacecraft as it travelled to Mars, and its continuing radiation
measurements as it explores the surface of Mars. This data would be important for a future mannedmission.

7

Tasks developed by John Mirosevich, Wesley College Perth -2016

Two Jet Propulsion Laboratory engineers stand with three vehicles (below), providing a size comparison of three
generations of Mars rovers. Front and centre is the flight spare for the first Mars rover, Sojourner, which landed
on Mars in 1997 as part of the Mars Pathfinder Project. On the left is a Mars Exploration Rover (MER) test
vehicle that is a working sibling to Spirit and Opportunity, which landed on Mars in 2004. On the right is a test
rover for the Mars Science Laboratory, which landed Curiosity on Mars in 2012.

Sojourner is 65 cm (2.13 ft) long. The Mars Exploration Rovers
(MER) are 1.6 m (5.2 ft) long. Curiosity on the right is 3 m (9.8 ft)
long.
Mobility systems:
Curiosity is equipped with six 50 cm (20 in) diameter wheels in a rocker-bogie suspension. The suspension
system also served as landing gear for the vehicle, unlike its smaller predecessors. Each wheel has cleats and is
independently actuated and geared, providing for climbing in soft sand and scrambling over rocks. Each front
and rear wheel can be steered independently, allowing the vehicle to turn in place as well as execute arcing
turns. Each wheel has a pattern that helps it maintain traction but also leaves patterned tracks in the sandy
surface of Mars. That pattern is used by on-board cameras to estimate the distance travelled.
The rover is capable of climbing sand dunes with slopes up to 12.5° [or 22.2% Gradient/Slope]. Based on the
centre of mass, the vehicle can withstand a tilt of at least 50° in any direction without overturning, but automatic
sensors will limit the rover from exceeding 30° tilts. After two years of use, the wheels are visibly worn with
punctures and tears.
Curiosity can roll over obstacles approaching 65cm (26 in) in height, and it has a ground clearance of 60 cm
(24 in). Based on variables including power levels, terrain difficulty, slippage and visibility, the maximum
terrain-traverse speed is estimated to be 200 m (660 ft.) per day by automatic navigation. The rover landed
about 10 km (6.2 miles) from the base of Mount Sharp, and it is expected to traverse a minimum of 19 km (12
miles) during its primary two-year mission.
It can travel up to 90 metres (300 ft.) per hour but average speed is about 30 metres (98 ft.) per hour.
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Information gathered from NASA news report - http://www.natureworldnews.com/articles/5398/20131221/nasaassess-damage-curiosity-rovers-wheels.htm
Questions on page 10. Scale map is on page 12.
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Questions on the Curiosity rover’s next exploration path
On the map of the Martian surface, there is Curiosity’s current position [Red Star] and the intended
target site [Blue Star] which is taking it towards Mount Sharp. The astro-geologists and engineering
teams at NASA cannot decide which path to follow:
A. the green path
B. the blue path
C. the red path

1. Using a rule, the maps scale and your cartographic skills, calculate the distance in metres.
 A. the green path

_______________________________________________________
 B. the blue path

________________________________________________________


C. the red path

________________________________________________________
(3 marks)
2. What would be the time taken by Curiosity on the three options, using its average daily speed.
 A. the green path

___________________________________________________________
 B. the blue path

___________________________________________________________
 C. the red path

___________________________________________________________
(3 marks)
3. Remembering that the Percentage Gradient = (Rise ÷ Run) * 100. The risky parts of each path have been
marked on the map, between the black boxes. Calculate the percentage gradient for each section.
 A. the green path

___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
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B. the blue path

___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________


C. the red path

___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________
(9 marks)
4. Which paths are safely traversable and which are not?
______________________________________________________________________________________
_______________________________________________________________________________________
(1 mark)
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An academic gala day for Years 7 & 8

Cartography Answers
My life and the life of my family has to do with exploration, with adventure. My grandfather was the first man in the
stratosphere, and my father was the first to touch the deepest point in the ocean... For me, adventure and
exploration is something in the blood. Bertrand Piccard

Team Number

_____________

Background information
An exploration is a trip, but it's more than just a vacation — it's going somewhere to examine and discover
new things. Exploration is what you do when you want to learn more about what's out there in the big wide
world.
The history of cartography reflects human history—exploration, political change, and wars as well as
technological change - from designing maps on bark to creating cartographic displays with computers.

TASK 1: Where is this place?
Picture 1. Roald Amundsen
Question 1: In which country was Amundsen
born?
Norway__________________________________(1)
Question 2: What discovery did Amundsen make
in the Northern Hemisphere?
THE GJØA EXPEDITION (1903-1906). North West Passage, Roald
Amundsen's expedition with the Gjøa_____________________(1)

Question 3: What discovery did Amundsen make
in the Southern Hemisphere?
14 December 1911, the team of five, with 16 dogs,
arrived at the South Pole (90° 0′ S). They arrived
33–34 days before Scott’s group____________ (1)

Picture 2. Edmund Hillary and Tenzing Norgay.
Question 4: In which country was Edmund Hillary
born?
New Zealand______________________________(1)
Question 5: In which country was Tenzing Norgay
born?
Nepal____________________________________(1)
Question 6: What is the name of the site that these
two men were the first to explore?
Summit of Mount Everest___________________(1)
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Picture 3. Hernán Cortés

Question 7: In which country was Cortés born?
Spain____________________________________(1)
Question 8: Which people did Cortés encounter
and defeat in his exploration of a new continent?
Aztec____________________________________(1)
Question 9: What is the name of the present day
country which Cortés explored and conquered?
Mexico___________________________________(1)

Picture 4. Charles Darwin

Question 10: In which country was Darwin born?
United Kingdom___________________________(1)
Question 11: On his famous voyage of exploration
what is the name of the ship on which Darwin
sailed?
HMS Beagle______________________________(1)
Question 12: In which Pacific islands did Darwin
make the observations for his famous book On
the Origin of Species, 1859?
Galápagos Islands _______________________(1)
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TASK 2: Jason and the Argonauts

The Argonautica is an epic Greek poem written by Apollonius Rhodius in
the 3rd century BC, also known as Jason and the Argonauts. The only
surviving Hellenistic epic, The Argonautica tells the myth of the voyage of
Jason and the Argonauts who explored the Mediterranean to find and
retrieve the Golden Fleece. It was the age of the great Library of
Alexandria and his epic incorporates his researches in geography,
ethnography, comparative religion and Homeric literature.
The Argonauts were a band of heroes in Greek mythology, who in the
years before the Trojan War, around 1300 BCE, accompanied Jason in
his quest to find Colchis and the Golden Fleece. The name Argonauts is
derived from their ship, Argo, named after its builder, Argus. Argonauts
literally means Argo sailors. After finding the Golden Fleece, the journey
home was a challenge as the Gods of Olympus decided to send Jason
and the Argonauts into unknown territory, to face extraordinary challenges
and the Argo had to explore many uncharted waters. The crew had many
heroes of the day, including Heracles (son of Zeus), Erginus (son of
Poseidon), Eurytus (son of Hermes), Iolaus (nephew of Heracles), and
even Laërtes, Father of Odysseus who would have his own amazing
voyage, paralleling Jason’s exploration; in the famous story written by
Homer – the Iliad.

Gathering of the Argonauts, images
on ceramic wear, dated 460–450
BC, now in the Louvre, Paris.

Your task

Mark the locations listed below, onto the map of the Mediterranean Sea.
Trace Jason’s journey back home and name the modern day locations, if
you can.

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Original Name
Iolcus – home port (Red Square)
Lemnos Island
Passage through Hellespont
The Sympelegades Rocks
Euxine Sea
Colchis (the country) where the
Golden Fleece was discovered.
Tomi, on Delta of the River Istrus

Location
39 20 N 22 54 E
39 53 N 25 15 E
40 16 N 26 30 E
41 11 N 29 07 E
42 48 N 34 36 E

Modern day city on the River Istrus
Modern day city on the River Istrus
Modern day city on the River Istrus
Modern day city on the River Istrus
End of the River Istrus
Past the Mountains to the
Rhone River
Modern day city near
‘Islands of the Sirens’
Island of the Phaeacians
Blown off coarse – Modern
day city on the Coast of
Africa

44 26 N
44 49 N
47 30 N
48 13 N
47 57 N

42 09 N 41 43 E
45 08 N 29 41 E
26 06 E
20 28 E
19 04 E
16 24 E
08 31 E

43 57 N 04 48 E

Present Day Name
Lemnos Island
Dardanelles
Bosphorus
Black Sea
Georgia (country)
Sulina, on the delta of
the River Danube
Bucharest
Belgrade
Budapest
Vienna (or Wien)
Zurich - Switzerland
Rhone River

40 42 N 13 55 E

Naples

39 44 N 19 46 E
32 51 N 13 12 E

Island of Corfu
Tripoli
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17
18
19
20

Garden of the Hesperides –
near the Pillars of Hercules
Island Home of Talos
Island of Calliste
Iolcus – home port (Red Square)

35 55 N 05 30 W

Strait of Gibraltar

35 27 N 23 55 E
36 23 N 25 25 E
39 20 N 22 54 E

Crete
Santorini

5

6

S
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TASK 3: Where should Curiosity explore?

Curiosity is a car-sized robotic rover exploring Gale Crater on Mars as part of NASA's Mars Science
Laboratory mission (MSL). Since landing on August 6, 2012, as at March 23, 2016, Curiosity has been
on Mars for 1290 sols (1325 total days).
As established by the Mars Exploration Program, the main scientific goals of the MSL mission are to help
determine whether Mars could ever have supported life, as well as determining the role of water, and to study
the climate and geology of Mars. The mission will also help prepare for human exploration. To contribute to
these goals, MSL has eight main scientific objectives:








Biological: Determine the nature and inventory of organic carbon compounds. Investigate the chemical building
blocks of life (carbon, hydrogen, nitrogen, oxygen, phosphorus, and sulfur).
Identify features that may represent the effects of biological processes (biosignatures and biomolecules).
Geological and geochemical: Investigate the chemical, isotopic, and mineralogical composition of the Martian
surface and near-surface geological materials. Interpret the processes that have formed and modified rocks and
soils.
Planetary process: Assess Martian atmospheric evolution processes over a long time scale (ie 4 billion
years).
Determine present state, distribution, and cycling of water and carbon dioxide.
Surface radiation: Characterise the broad spectrum of surface radiation, including galactic and cosmic radiation,
solar proton events and secondary neutrons. As part of its exploration, to also measure the radiation exposure in the
interior of the spacecraft as it travelled to Mars, and its continuing radiation measurements as it explores the surface
of Mars. This data would be important for a future manned-mission.
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Two Jet Propulsion Laboratory engineers stand with three vehicles (below), providing a size comparison
of three generations of Mars rovers. Front and centre is the flight spare for the first Mars rover,
Sojourner, which landed on Mars in 1997 as part of the Mars Pathfinder Project. On the left is a Mars
Exploration Rover (MER) test vehicle that is a working sibling to Spirit and Opportunity, which landed on
Mars in 2004. On the right is a test rover for the Mars Science Laboratory, which landed Curiosity on
Mars in 2012.

Sojourner is 65 cm (2.13 ft) long. The Mars Exploration Rovers
(MER) are 1.6 m (5.2 ft) long. Curiosity on the right is 3 m (9.8 ft)
long.
Mobility systems:
Curiosity is equipped with six 50 cm (20 in) diameter wheels in a rocker-bogie suspension. The
suspension system also served as landing gear for the vehicle, unlike its smaller predecessors. Each
wheel has cleats and is independently actuated and geared, providing for climbing in soft sand and
scrambling over rocks. Each front and rear wheel can be steered independently, allowing the vehicle to
turn in place as well as execute arcing turns. Each wheel has a pattern that helps it maintain traction but
also leaves patterned tracks in the sandy surface of Mars. That pattern is used by on-board cameras to
estimate the distance travelled.
The rover is capable of climbing sand dunes with slopes up to 12.5° [or 22.2% Gradient/Slope]. Based
on the centre of mass, the vehicle can withstand a tilt of at least 50° in any direction without overturning,
but automatic sensors will limit the rover from exceeding 30° tilts. After two years of use, the wheels are
visibly worn with punctures and tears.
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Curiosity can roll over obstacles approaching 65cm (26 in) in height, and it has a ground clearance of
60 cm (24 in). Based on variables including power levels, terrain difficulty, slippage and visibility, the
maximum terrain-traverse speed is estimated to be 200 m (660 ft) per day by automatic navigation.
The rover landed about 10 km (6.2 miles) from the base of Mount Sharp, and it is expected to traverse
a minimum of 19 km (12 miles) during its primary two-year mission.
It can travel up to 90 metres (300 ft) per hour but average speed is about 30 metres (98 ft) per hour.

Questions on page 11. Scale map is on page 12.
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On the map of the Martian surface, there is Curiosity’s current position [red star] and the intended target site [blue
star] which is taking it towards Mount Sharp. The astro-geologists and engineering teams at NASA cannot decide
which path to follow:
A. the green path
B. the blue path
C. the red path

1. Using a rule, the maps scale and your cartographic skills, calculate the distance in metres (3 marks).
 A. the green path

1120 metres (plus or minus 10 metres)
 B. the blue path

870 metres (plus or minus 10 metres)


C. the red path

830 metres (plus or minus 10 metres)
2. What would be the time taken by Curiosity on the three options, using its average daily speed (3 marks).
 A, the green path

1120 metres / 30 km/hr = 37.33 hours
 B, the blue path

870 metres / 30 km/hr = 29 hours
 C, the red path

830 metres / 30 km/hr = 27.67 hours
3. Remembering that the Percentage Gradient = (Rise ÷ Run) * 100. The risky parts of each path have been
marked on the map, between the black boxes. Calculate the percentage gradient for each section (9 marks).
 A, the green path

70/150 * 100 = 46%


B, the blue path

97/189 * 100 = 51.32%


C, the red path

60/117 *100 = 50.9%
4. Which paths are safely traversable and which are not? (1 mark)
The best path is A but none of the paths have the requisite gradient less than 22.2%
11
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Code Breaking
Team Number

_____________
1
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Mythical treasure

There is a myth that has been passed down from generation to generation over
the millennia of human habitation on earth. This myth assert that there exists a
tomb with treasure from one of our original ancestors, Homo Heidelbergensis.
From the earliest civilizations, whispers of gold permeated through childhood
stories. As time progressed, details became more specific yet also more obtuse
and fantastic. It is believed, however, that intervention by a powerful nation may
have resulted in the discovery of the treasure. Secrecy, though, has veiled the
discovery.
In the hope of discovering what has happened to the lost treasure, a historical
curator has journeyed through the literature, artworks and written expression of
our various civilizations searching for any clues that may have been recorded. A
total of 10 pieces of valuable evidence have been found, but the curator needs the
help of a qualified cryptologist to confirm the findings and decipher the codes to be
sure they are indeed clues to the missing treasure.
Explore the 10 codes that follow and decipher them to reveal clues expressed
throughout history about the mythical treasure.
For each code, write the deciphered expression at the corresponding time along
the historical timeline on page 8. Then answer question 11 on Page 9.
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Question 1:
Egyptian hieroglyphics

Words of wisdom were first found in the writings of the Egyptians:
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Question 2:
Greek greats
The famous Greek orator, Desdemones, made the following speech:

“Tell all, tell one, that your time has come. We
must treasure all that we know and all that we can
do. To be our very best we must pass our
discoveries to our descendants and then theirs. A
way must be found to do this, otherwise we will
never be the truly great beings of this wondrous
Earth.”
After hearing the speech, a Greek aware of the mythical treasure made the following code:

1 6 35 56 52 12 5 11 50 51 43

Question 3:
Roman Empire
Competing against the Greeks, Roman scholars also had an attempt at coding some secrets of the
treasures:

K COON YP VSPO VSOC SX DRO DYWL

Question 4:
Renaissance
Leonardo himself commented on the mystic treasure. Here is what he said:

EDOBA SBMOTEHT KRA MSEOD SSOR CA
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Question 5:
The Enlightenment

The scientific revolution participated in the myth using one of its finest creations. What did they say?
32.07 126.90 192.22 190.23 19.00 19.00 126.90 35.45 210 32.07 32.07 16.00 52.00 Ag

Question 6:
WWI
A Morse code transmission during WWI was recorded below:

What does it say?
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Question 7:
WWII
A ship at sea reported success of a mission. What did they report?
tango alpha romeo golf echo tango foxtrot oscar uniform november delta uniform sierra alpha hotel
alpha sierra tango hotel echo sierra echo echo delta

Question 8:
Harvard laboratories
An unreleased finding was documented in the database of records of the Science School at Harvard.
What was the finding?
01000011 01101000 01100101 01101101 01101001 01100011 01100001 01101100 00100000
01100001 01101110 01100001 01101100 01111001 01110011 01101001 01110011 00100000
01101001 01101110 01100100 01101001 01100011 01100001 01110100 01100101 01110011
00100000 01100001 00100000 01110010 01100101 01101101 01100101 01100100 01111001
00100000 01110100 01101111 00100000 01100001 01100111 01100101 01101001 01101110
01100111

Question 9:
Prophecy
An expert was called upon to write a report on the effects of the treasure. What did the report say?

Question 10:
Notice to all
A message from the President’s office was leaked online. What did he say?

UJ IJQ RIUSM PIY TDMTRHNQPITSN MSGSPNS QCS NSSU
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TEAM NUMBER: ___________ (5 marks for each question)
Question 1:
Question 2:
Ancient
Rome and Greek

Question 3:

Renaissance and
Enlightenment

Question 5:

Question 4:

World Wars

Question 6:

Question 7:

Question 8:

Early 2000s

Question 9:

Question 10:
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Question 11:
Fading into the future (10 marks)
The FBI has located you and taken you to see official agents. They tell you that the information you
have decrypted cannot be made public and that you should be very well aware of this.
They ask you to develop your own code to be released into the public. The code must provide an
untruth that the seed has yet to be found, so the USA discovery is never made public.
Write a code, the deciphered text and how your code works. The code must be made for the 20th
century – think about what is modern and appropriate to the current day. For example, our current
dependency on pictograms or social media linguistics.

8
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State da Vinci Decathlon
2016
An academic gala day for Years 7 & 8

Code Breaking Answers
Team Number

_____________
1
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Mythical treasure

There is a myth that has been passed down from generation to generation over the
millennia of human habitation on earth. The myth asserts that there exists a tomb with
treasure from one of our original ancestors, Homo Heidelbergensis. From the earliest
civilizations, whispers of gold permeated through childhood stories. As time
progressed, details became more specific yet also more obtuse and fantastic. It is
believed, however, that intervention by a powerful nation may have resulted in the
discovery of the treasure. Secrecy, though, has veiled the discovery.
In the hope of discovering what has happened to the lost treasure, an historical
curator has journeyed through the literature, artworks and written expression of our
various civilizations searching for any clues that may have been recorded. A total of
10 pieces of valuable evidence have been found, but the curator needs the help of a
qualified cryptologist to confirm the findings and decipher the codes to be sure they
are indeed clues to the missing treasure.
Explore the 10 codes that follow and decipher them to reveal clues expressed
throughout history about the mythical treasure.
For each code, write the deciphered expression at the corresponding time along the
historical timeline on page 8. Then answer question 11 on Page 9.

2
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Question 1:
Egyptian hieroglyphics

Words of wisdom were first found in the writings of the Egyptians:

3
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Question 2:
Greek greats
The famous Greek orator, Desdemones, made the following speech:

“Tell all, tell one, that your time has come. We
must treasure all that we know and all that we can
do. To be our very best we must pass our
discoveries to our descendants and then theirs. A
way must be found to do this, otherwise we will
never be the truly great beings of this wondrous
Earth.”
After hearing the speech, a Greek aware of the mythical treasure made the following code:

1 6 35 56 52 12 5 11 50 51 43
Tell your descendants of the treasure that must never be found – Greek (speech)
Book cipher – number of the word located in the speech.

Question 3:
Roman Empire
Competing against the Greeks, Roman scholars also had an attempt at coding some secrets of the
treasures:

K COON YP VSPO VSOC SX DRO DYWL
Caeser Shift (ROT-10) A-> K, B -> L etc….

Question 4:
Renaissance
Leonardo himself commented on the mystic treasure. Here is what he said:

EDOBA SBMOTEHT KRA MSEOD SSOR CA
A cross does mark the tomb’s abode – renaissance – simple code
Letters are reversed and divided in to arbitrary groups.

4
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Question 5:
The Enlightenment

The scientific revolution participated in the myth using one of its finest creations. What did they say?
32.07 126.90 192.22 190.23 19.00 19.00 126.90 35.45 210 32.07 32.07 16.00 52.00 Ag
Silver Cross at cliff Osiris. Convert mass numbers to element symbol, entire code in reverse, Ag=silver.

Question 6:
WWI
A Morse code transmission during WWI was recorded below:

What does it say?
Report to base cliff Osiris spotted on the coast of Bermuda island.

5

Task developed by Dylan Sherman, University of Sydney, 2016

Question 7:
WWII
A ship at sea reported success of a mission. What did they report?

tango alpha romeo golf echo tango foxtrot oscar uniform november delta uniform sierra
alpha hotel alpha sierra tango hotel echo sierra echo echo delta
Target found. USA has the seed – phonetic alphabet

Question 8:
Harvard laboratories
An unreleased finding was documented in the database of records of the Science School at Harvard.
What was the finding?
01000011 01101000 01100101 01101101 01101001 01100011 01100001 01101100 00100000
01100001 01101110 01100001 01101100 01111001 01110011 01101001 01110011 00100000
01101001 01101110 01100100 01101001 01100011 01100001 01110100 01100101 01110011
00100000 01100001 00100000 01110010 01100101 01101101 01100101 01100100 01111001
00100000 01110100 01101111 00100000 01100001 01100111 01100101 01101001 01101110
01100111
Chemical analysis indicates a remedy to ageing – binary code

Question 9:
Prophecy
An expert was called upon to write a report on the effects of the treasure. What did the report say?

Mass extinction is the only result of releasing the seed – Classic Pigeon Cipher

6
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Question 10:
Notice to all
A message from the President’s office was leaked online. What did he say?

UJ IJQ RIUSM PIY TDMTRHNQPITSN MSGSPNS QCS NSSU
Do not under any circumstances release the seed
A

B C D E F G H

I

J

K

L

P O T U S A B C D E F G

M N O P Q

R

H

M N Q R V

I

J

K

L

S

T

U V

W

X Y

Z

W X Y

Z

Keyword: POTUS
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TEAM NUMBER: ___________ (5 marks for each question) All or nothing.
Question 1:
It is in the tomb of the medicine
man
Ancient

Question 2: Tell your
descendants of the treasure that
must never be found

Rome and Greek

Question 3: A seed of life lies in
the tomb

Renaissance and
Enlightenment

Question 5: Silver cross at cliff
Osiris

Question 4: A cross does mark
the tomb’s abode

World Wars

Question 6: Report to base cliff
Osiris spotted on the coast of
Bermuda island

Question 7: Target found. USA
has the seed.

Question 8: Chemical analysis
indicates a remedy to ageing
Early 2000s

Question 9: Mass extinction is
the only result of releasing the
seed

Question 10: Do not under any
circumstances release the seed

8
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Question 11:
Fading into the future (10 marks)
The FBI has located yourself and taken you to see official agents. They tell you that the information you
have decrypted cannot be made public and that you should be very well aware of this.
They ask you to develop your own code to be released into the public. The code must provide an
untruth that the seed has yet to be found, so the USA discovery is never made public.
Write a code, the deciphered text and how your code works. The code must be made for the 20th
century – think about what is modern and appropriate to the current day. For example, our current
dependency on pictograms or social media linguistics.
1 Mark – valid expression for deciphered text
1 mark – correct code
8 marks – the code used

8 marks – sophisticated code, appropriate to modern context in a unique way
6 marks – proficient code, appropriate to modern context
4 marks – sound code, not to modern context

9
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An academic gala day for Years 7 and 8

“The deeper the feeling, the greater the pain” Leonardo da Vinci.

Team Number

_____________

1
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The human desire to explore has always been part of our nature. As a species we have always had a
need to discover and push the boundaries, to reach past the final frontier and see what lies beyond.
Throughout human history this has been an overarching theme:
8th Century BC - Homer writes The Odyssey
(the second oldest work in western literature).
It focuses on Odysseus’s journey home from
the Trojan Wars where he encounters various
trials and tribulations on mystical islands.
300 BC Pytheas (Greek navigator, geographer
and astronomer), first Grecian to visit the
British Isles and the Atlantic coast of Europe.
1492 - Christopher Columbus first ‘discovers’
America in an attempt to sail to Asia.
1606 - First European ship discovers ‘Terra Australis Incognita’ - later to be called Australia.
1600-1700 - Deep diving begins exploration of
the ocean.
1770 - Australia claimed by James Cook
under the Crown.
1803 - First circumnavigation of Australia
completed by Matthew Flinders.
1860 - John McDouall Stuart ‘discovers’ the
centre of Australia.
1900-1970 - First maps of the ocean floor
created and first deep sea dives conducted.
1961 - First human spaceflight.
1969 - First human on the Moon.
1970 - First soft landing on another planet, Venus.
1997 - First operational rover on Mars.
Our need to explore is evident throughout human history. We began on the land, then moved to the sea
then to other continents, then to the depths of the ocean and finally beyond our world. But what is next?
What will be the next final frontier?
The team’s challenge is to create a 60-second dramatic performance exploring the idea of what will be
the next final frontier. The performance can be in any genre but should explore the concept of
exploration. It could be a dramatic monologue, an action adventure skit…it is up to the team to decide.
Each group will have ten minutes to prepare for the presentation.

Task developed by Josh Wiseman, 2016

You will be marked on the basis of the following criteria:
 Physicality and voice
 Coherence – structure
 Dramatic communication of ideas
 Flair
 Content and use of exploration

/10
/10
/10
/10
/10

A warning will be given at 55 seconds and the presentation will be stopped at 60 seconds.

Marking Grid
Criteria

Skilful
9-10

Effective
8-7

Sound
6-4

Limited
3-0

Physicality and voice
Coherence – structure
Dramatic communication of ideas
Flair
Content and use of exploration

TOTAL

/50
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An academic gala day for Years 7 & 8

Engineering Challenge
Team Number

_____________
1
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Interstellar seed gliders

Your task

You will have 40 minutes to complete this task and then you will be asked to take your structure to the
marking area.

Background
The United Nations Space Alliance (UNSA) has requested your assistance in designing a brand new ‘solar
glider’ design for launch in the next five years, 2040. Under radiation pressure from stars in the sky, a form
of pressure called solar pressure exists in a magnitude large enough to push ultra-thin capsules through
space. The capsules glide in the wind on earth, but also have the mystifying backdrop of infinite space. So
far designs based on sailing boats have been tested (see above) but have proven to be inefficient, costly
and unreliable.
Fortunately, there has been a glimmer of hope as UNSA future thinkers discovered inspiration right at
home on earth. In nature, seeds have evolved to have mechanics that allow for transport in wind.
Dandelions use a parachute design, with a carpet of elegant hairs, to flow effortlessly through the breeze.
Other seeds use blades, like a helicopter, to fly fiercely in strong currents.

You are asked to take inspiration from the way seeds transport themselves in wind, either from the two
examples provided, or your own knowledge to design a brand new capsule to sail through the solar
wind.

2
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Design statement


You are to design and construct a model of your new ‘solar glider’, from the materials provided and inspired
by the way seeds transport themselves in the wind.



The design must contain room for cargo.



The design must be suited for the environment of space by considering the types of materials you will use
and how the design will be safe and efficient.



Answer the questions on page 4 and include a design sketch on page 5.

Design parameters


You will have forty minutes to design and construct your solar glider.



The solar glider will be marked according to:
o
appropriateness for space environment
o
material choice for strength, lightness and efficiency
o
mechanics for flying
o
overall aesthetics and design
o
quality of inspiration
o
quality of model making.

Material limitations







2 pieces of A4 cardboard
4 pieces of A4 paper
5 straws
5 paddle pop sticks
30 cm of string

Testing conditions




Your design will be considered for the above qualities. It must be free standing.
Your design sketch and answers will be considered in marking.

Marking criteria

You will be marked on the basis of the following criteria:
1.
2.
3.
4.
5.

Innovative and original design
Mechanism for flight
Inspiration
Suitability for space
Quality of model and material use

/10
/10
/5
/5
/10

3

Task developed by Dylan Sherman, University of Sydney, 2016

Team Number

_____________

Marking Grid
Criteria
Innovative and original
design
Mechanism for flight
Inspiration
Suitability for space
Quality of model and
material use

Skilful
9-10

Effective
8-7

Sound
6-4

Limited
3-0

9-10
5
5
9-10

8-7
4
4
8-7

6-4
3
3
6-4

3-0
2-0
2-0
3-0
TOTAL

Questions
1. Explain the seed based inspiration for your flying mechanism
_________________________________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
2. Explain how your design is suited for space
_________________________________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________

4
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DESIGN SKETCH – label any important features

5
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An academic gala day for Years 7 & 8

English
The artist sees what others only catch a glimpse of Leonardo da Vinci.

Team Number

_____________
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English Challenge
Activity 1: Spelling
Ten words will be read out to you. Please write your answers below.
1
2
3
4
5

Total 10 marks

6
7
8
9
10

Activity 2: Vocabulary
Match the definitions. Insert the corresponding number from the definitions.
Word

Total 10 marks

Corresponding Number

brickbat
cartographer
caravel
jetsam
scurvy
reconnaissance
inquisition
wayfarer
sextant
wanderlust
Definitions
1
2
3
4
5
6
7
8
9
10

a map-maker
an astronomical instrument
objects thrown overboard to lighten the load
a serious investigation
a preliminary survey to gain information
a strong desire to travel
a disease caused by lack of vitamin C
a hard material used as a missile
a small sailing ship used by the Portuguese
a person who travels on foot

Years 7 & 8
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Activity 3: Quotations
Match the quotations in Table 1 with the author choices from Table 2. Write the corresponding
number in the spaces provided.
Table 1.
Quotation
“I wandered everywhere, through cities and countries wide. And everywhere I went, the world
was on my side.”
“...so one day my mother sat me down and explained that I couldn't become an explorer
because everything in the world had already been discovered. I'd been born in the wrong
century, and I felt cheated.”
The sea is only the embodiment of a supernatural and wonderful existence.
It is nothing but love and emotion; it is the ‘Living Infinite...’
“Adventure is allowing the unexpected to happen to you. Exploration is experiencing what you
have not experienced before. How can there be any adventure, any exploration, if you let
somebody else - above all, a travel bureau - arrange everything before-hand?”
“I was a hugely unchaperoned reader, and I would wander into my local public library and there
sat the world, waiting for me to look at it, to find out about it, to discover who might be inside it."
Table 2.
Author
Richard Aldington, Death of a Hero

Total 10 marks

Author Number

Number
1

[Patrick Ness slams library cuts (The Guardian, 23 June 2011)]
Patrick Ness
Roman Payne, Rooftop Soliloquy

2

Ransom Riggs, Miss Peregrine’s Home for Peculiar Children

4

Jules Verne

5

Activity 4: Anagrams (words formed by rearranging letters of another word)
Make a maximum of ten (10) five and/or six letter words using letters from the word
EXPEDITION.

1

6

2

7

3

8

4

9

5

10

Years 7 & 8

3

Total 5 marks

2
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Activity 5 - Poetry Analysis
Cargoes by John Masefield

Total 15 marks

QUINQUIREME of Nineveh from distant Ophir,
Rowing home to haven in sunny Palestine,
With a cargo of ivory,
And apes and peacocks,
Sandalwood, cedarwood, and sweet white wine.
Stately Spanish galleon coming from the Isthmus,
Dipping through the Tropics by the palm-green shores,
With a cargo of diamonds,
Emeralds, amethysts,
Topazes, and cinnamon, and gold moidores.
Dirty British coaster with a salt-caked smoke-stack,
Butting through the Channel in the mad March days,
With a cargo of Tyne coal,
Road-rails, pig-lead,
Firewood, iron-ware, and cheap tin trays.
1. Vocabulary
The poet refers to a number of places and vessels.
Insert numbers 1, 2, 3, 4, 5, 6 or 7 to match the following places and sailing vessels with their
descriptions.
Places/sailing vessels

7 marks

Number

Quinquireme
Nineveh
Ophir
galleon
Isthmus
Channel
Tyne
Descriptions
1
2
3
4
5
6
7

A square-rigged sailing ship.
A river that flows through Newcastle into the North Sea.
An ancient galley with five banks of oars on each side.
A port or region famous for its wealth.
A length of water joining two larger bodies of water or two seas.
A narrow strip of land bordered by water, connecting two larger land areas.
An ancient Assyrian city located in Northern Iraq.

Years 7 & 8
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2. Poetic devices
From the stanza indicated below, identify and quote an example of each device from the poem.

4 marks

Stanza 1:
An appeal to the sense of taste
Stanza 3:
Alliteration
Stanza 2:
Quote two words that rhyme
Stanza 1:
Repetition

3. Poem features
Cargoes is a lyric poem with three stanzas, each with 5 lines. The stanzas are alike in structure.
Using the letters A,B,C,D, match the poem lines with their poetic features.

4 marks

First line
Second line
Third line
Fourth and fifth line
A)
B)
C)
D)

Prepositional phrase, begins to list items in the cargo
Beginning with an action verb ending in -ing—identifies a locale.
Complete the list.
Identifies a type of ship at sea.

Years 7 & 8
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Activity 6: Analysing literature: The Hobbit by JRR Tolkien - Summary

Total 19 marks

We meet Bilbo Baggins standing outside his hobbit hole smoking a pipe. He is a respectable hobbit, disinclined
towards anything which might qualify as an adventure ("Nasty, bothersome things", as he describes them).
However, all this is soon to change as Gandalf, a wizard, strides into his life. Bilbo decides that Gandalf is "not
quite his sort", and attempts to get rid of him, becoming so flustered that he inadvertently asks the wizard to tea.
A knock on the door the following day reminds Bilbo of his promise, but he finds a dwarf, rather than a wizard, on
the doorstep. One dwarf quickly becomes 13, with Gandalf bringing up the rear, and when the whole company is
assembled they reveal the purpose of their visit: they are setting out to reclaim their home - the Lonely Mountain from the dragon, Smaug, who usurped them. Thorin Oakenshield, the leader of the company, asks Bilbo to
accompany them, for they are 13 and this is an unlucky number. Against his better judgement, Mr Baggins finds
himself joining them.
After many adventures in many lands, their progress is halted when they reach the Misty Mountains, and are
captured by goblins. The dwarves and Gandalf escape, but Bilbo is accidentally left behind. Crawling around in
the dark, he finds a golden ring and pockets it.
As he wanders through the goblins' tunnels, looking for a way out, he encounters a small, slimy creature called
Gollum. Gollum challenges Bilbo to a riddle competition: if Gollum loses, he will show Bilbo the way out, but if
Bilbo loses, Gollum will eat him. At his wits' end, Bilbo puts his hands in his pockets, comes across the ring, and
wonders aloud, "What have I got in my pocket?" Gollum cannot guess the answer and agrees to show Bilbo the
way out. But the ring that Bilbo found belongs to Gollum, and Gollum guesses that Bilbo has it. Bilbo runs away,
slipping the ring on his finger. Gollum races straight past him and inadvertently guides Bilbo to the gate. Bilbo
escapes, and finds the dwarves, but decides to keep the story of his adventure to himself.
The next obstacle is the forest of Mirkwood, where Gandalf leaves them. While in the forest, all except Bilbo are
captured by the wood elves. Bilbo has discovered that the ring he found, when worn, makes him invisible. He
hides in the wood elves' kingdom and rescues the dwarves, packing them in empty barrels which are floated
upstream. Thus they come to Lake Town, which lies in the shadow of the Lonely Mountain.
From here it is a short trip to the mountain itself. The company disturbs Smaug and he flies out to wreak havoc on
the surrounding lands. He burns down Lake Town, but is finally shot by a man named Bard.
The dwarves are delighted and take back their kingdom, but others (the Lake Towners and the wood elves) feel
they too have a claim to some of the treasure. They besiege the mountain, but then all join forces when the
goblins arrive, also seeking the treasure. A great battle is fought and the dwarves, elves and men eventually
prevail, but Thorin Oakenshield is killed. Bilbo returns home with a share of the treasure - and his magic ring.

Years 7 & 8
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1. Plot sequencing
Correctly sequence the events from the book summary using the numbers 1-10

Label the events in the order
they occur.

5 marks

Events
Bilbo embarks on an adventure with strangers
Bilbo discovers a golden ring
Bilbo returns with his new fortune
Bilbo and a slimy creature cross paths
Bilbo makes the acquaintance of a strange wizard
Smaug is destroyed
The dwarves reclaim Lonely Mountain
Oakenshield proposes a journey to Bilbo
Bilbo evades capture through luck
The companions become separated unintentionally

2. Literacy devices
Insert the numbers 1,2,3,4,5 to show an example for each literary device from
The Hobbit.

Literacy Device
Onomatopoeia

5 marks

Book quote

Hyperbole
Pun
Flashback
Personification
1. "I am a good cook myself, and cook better than I cook, if you see what I mean."
2. ...the music began all at once, so sudden and sweet that Bilbo forgot everything else, and was
swept away into dark lands under strange moons...
3. The light leaped from his hand, bright and white in the morning.
4. ... Ding-dong-a-ling-dang, his doorbell rang again...
5. But these ordinary above ground riddles were tiring for him. Also they reminded him of days when
he had been less lonely and sneaky and nasty...

Years 7 & 8
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3. Proofreading
Quote from The Hobbit. Insert the appropriate punctuation.

4 marks

where did you go to if I may ask said thorin to gandalf as they rode along
to look ahead said he
and what brought you back in the nick of time
Looking behind said he
4. Vocabulary
Find the word in the text which corresponds to the definition provided.

Word from text

5 marks

Definition
To seize and hold with force or without legal right
Unintentional
To recover; take back
To succeed; become dominant
Lack desire or willingness

Years 7 & 8
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Activity 7 – Short story
Visual imagery as a catalyst to creative writing

Total 20 marks

Your task is to write an original short story of 300-350 words, on the topic of exploring beyond the horizon. You
must include a title, a descriptive setting and events that build to a climax. Use one or more of the coloured stimuli as
the inspiration for your response. You may interpret the topic in a literal or metaphorical way. Make sure that your
response adheres to correct short story structure (orientation, complication, climax and resolution). Direction and
resolution need to be clear. Use appropriate language and correct grammar and punctuation.
Criteria
Sound
Effective
Skilful
Descriptive setting

1-2

3

4-5

Control of language, spelling and structure – writing
conventions

1-2

3

4-5

Events build to a climax

1-2

3

4-5

The title and ideas reflect the topic exploring the horizon

1-2

3

4-5

TOTAL

/20

Years 7 & 8
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Activity 8: Analysing an advertisement
Instructions: Identify three (3) visual techniques that have been used in this
advertisement and explain their effectiveness.
You must refer explicitly to three (3) of the visual techniques listed below.

Visual Technique
Years 7 & 8
11

Total 6 marks
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framing

symbolism

rule of thirds

composition

body language

text

colour

vectors

contrast

1

2

3

END OF ENGLISH TASK

Years 7 & 8
12
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An academic gala day for Years 7 & 8

English Answers
The artist sees what others only catch a glimpse of Leonardo da Vinci.

Team Number

_____________
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English Challenge
Activity 1: Spelling
Ten words will be read out to you. Please write your answers below.
1. accommodate

6. garrison

2. aeronautics

7. graffiti

3. harangue

8. mysticism

4. evacuee

9. quinoa

5. tungsten

10. tenacious

Activity 2: Vocabulary
Match the definitions. Insert the corresponding number from the definition
list next to the appropriate word.
Word
brickbat

Total 10 marks
1 mark each

Total 10 marks
1 mark each
Corresponding Number
8

cartographer

1

caravel

9

jetsam

3

scurvy

7

reconnaissance

5

inquisition

4

wayfarer

10

sextant

2

wanderlust

6
Definitions

1
2
3
4
5
6
7
8
9
10

a map-maker
an astronomical instrument
objects thrown overboard to lighten the load
a serious investigation
a preliminary survey to gain information
a strong desire to travel
a disease caused by lack of vitamin C
a hard material used as a missile
a small sailing ship used by the Portuguese
a person who travels on foot

Years 7 & 8
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Activity 3: Quotations
Match the quotations in Table 1 with the author
choices from Table 2. Write the corresponding number in the spaces provided.

Total 10 marks
2 marks each

Table 1.
Quotation
“I wandered everywhere, through cities and countries wide. And everywhere I went, the world
was on my side.”
“...so one day my mother sat me down and explained that I couldn't become an explorer
because everything in the world had already been discovered. I'd been born in the wrong
century, and I felt cheated.”
“The sea is only the embodiment of a supernatural and wonderful existence.
It is nothing but love and emotion; it is the ‘Living Infinite...”
“Adventure is allowing the unexpected to happen to you. Exploration is experiencing what you
have not experienced before. How can there be any adventure, any exploration, if you let
somebody else - above all, a travel bureau - arrange everything before-hand?”
“I was a hugely unchaperoned reader, and I would wander into my local public library and there
sat the world, waiting for me to look at it, to find out about it, to discover who might be inside it."
Table 2.
Author
Richard Aldington, Death of a Hero

Author Number
3
4
5
1
2
Number
1

[Patrick Ness slams library cuts (The Guardian, 23 June 2011)]”
Patrick Ness

2

Roman Payne, Rooftop Soliloquy

3

Ransom Riggs, Miss Peregrine’s Home for Peculiar Children

4

Jules Verne

5

Activity 4: Anagrams (words formed by rearranging letters of another word)
Make a maximum of ten five and/or six letter words using letters from the word
EXPEDITION.

Total 5 marks
half a mark each word

denote depone dioxin dipnet endite exited expend extend indite iodine opened opined peined
pitied pointe ponied poteen tiepin
Dixie Dixon depot detox dexie diene dixie dixit donee doxie epode exine idiot index indie
inept iodin netop nitid nixed nixie noted opine opted oxide pined pinot pinto piton pixie
poind point poxed teiid teind tepid tined tondi toned toped topee toxin

Years 7 & 8
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Activity 5- Poetry analysis
Cargoes by John Masefield

Total 15 marks
QUINQUIREME of Nineveh from distant Ophir,
Rowing home to haven in sunny Palestine,
With a cargo of ivory,
And apes and peacocks,
Sandalwood, cedarwood, and sweet white wine.
Stately Spanish galleon coming from the Isthmus,
Dipping through the Tropics by the palm-green shores,
With a cargo of diamonds,
Emeralds, amethysts,
Topazes, and cinnamon, and gold moidores.
Dirty British coaster with a salt-caked smoke-stack,
Butting through the Channel in the mad March days,
With a cargo of Tyne coal,
Road-rails, pig-lead,
Firewood, iron-ware, and cheap tin trays.

1. Vocabulary
The poet refers to a number of places and vessels.
Insert numbers 1, 2, 3, 4, 5, 6 or 7 to match the following places and sailing vessels
with their descriptions.
Places and sailing vessels
Number
Quinquireme
3
Nineveh

7

Ophir

4

galleon

1

Isthmus

6

Channel

5

Tyne

2

7 marks
1 mark each

Descriptions
1
2
3
4
5
6
7

A square-rigged sailing ship.
A river that flows through Newcastle into the North Sea.
An ancient galley with five banks of oars on each side.
A port or region famous for its wealth.
A length of water joining two larger bodies of water or two seas.
A narrow strip of land bordered by water, connecting two larger land areas.
An ancient Assyrian city located in Northern Iraq.

Years 7 & 8
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2. Poetic devices
From the stanza indicated below, identify and quote an example of each device
from the poem.
Stanza 1:
An appeal to the sense of taste
Stanza 3:
Alliteration
Stanza 2:
Quote two words that rhyme
Stanza 1:
Repetition

4 marks
1 mark each

Sweet white wine
Salt-caked smoke stack or mad March or road rails or tin trays
Shores, moidores
wood

3. Poem features
Cargoes is a lyric poem with three stanzas, each with 5 lines. The stanzas are
alike in structure. Using the letters A,B,C,D, match the poem lines with their
poetic features.
First line
Second line
Third line
Fourth and fifth line

4 marks
1 mark each

D
B
A
C

A) Prepositional phrase, begins to list items in the cargo
B) Beginning with an action verb ending in -ing—identifies a locale.
C) Complete the list.
D) Identifies a type of ship at sea.

Years 7 & 8
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Activity 6: Analysing literature: The Hobbit by JRR Tolkien Summary

Total 19 marks

We meet Bilbo Baggins standing outside his hobbit hole smoking a pipe. He is a respectable hobbit, disinclined
towards anything which might qualify as an adventure ("Nasty, bothersome things", as he describes them).
However, all this is soon to change as Gandalf, a wizard, strides into his life. Bilbo decides that Gandalf is "not
quite his sort", and attempts to get rid of him, becoming so flustered that he inadvertently asks the wizard to
tea.
A knock on the door the following day reminds Bilbo of his promise, but he finds a dwarf, rather than a wizard,
on the doorstep. One dwarf quickly becomes 13, with Gandalf bringing up the rear, and when the whole
company is assembled they reveal the purpose of their visit: they are setting out to reclaim their home - the
Lonely Mountain - from the dragon, Smaug, who usurped them. Thorin Oakenshield, the leader of the
company, asks Bilbo to accompany them, for they are 13 and this is an unlucky number. Against his better
judgement, Mr Baggins finds himself joining them.
After many adventures in many lands, their progress is halted when they reach the Misty Mountains, and are
captured by goblins. The dwarves and Gandalf escape, but Bilbo is accidentally left behind. Crawling around in
the dark, he finds a golden ring and pockets it.
As he wanders through the goblins' tunnels, looking for a way out, he encounters a small, slimy creature called
Gollum. Gollum challenges Bilbo to a riddle competition: if Gollum loses, he will show Bilbo the way out, but if
Bilbo loses, Gollum will eat him. At his wits' end, Bilbo puts his hands in his pockets, comes across the ring,
and wonders aloud, "What have I got in my pocket?" Gollum cannot guess the answer and agrees to show
Bilbo the way out. But the ring that Bilbo found belongs to Gollum, and Gollum guesses that Bilbo has it. Bilbo
runs away, slipping the ring on his finger. Gollum races straight past him and inadvertently guides Bilbo to the
gate. Bilbo escapes, and finds the dwarves, but decides to keep the story of his adventure to himself.
The next obstacle is the forest of Mirkwood, where Gandalf leaves them. While in the forest, all except Bilbo
are captured by the wood elves. Bilbo has discovered that the ring he found, when worn, makes him invisible.
He hides in the wood elves' kingdom and rescues the dwarves, packing them in empty barrels which are
floated upstream. Thus they come to Lake Town, which lies in the shadow of the Lonely Mountain.
From here it is a short trip to the mountain itself. The company disturbs Smaug and he flies out to wreak havoc
on the surrounding lands. He burns down Lake Town, but is finally shot by a man named Bard.
The dwarves are delighted and take back their kingdom, but others (the Lake Towners and the wood elves)
feel they too have a claim to some of the treasure. They besiege the mountain, but then all join forces when
the goblins arrive, also seeking the treasure. A great battle is fought and the dwarves, elves and men
eventually prevail, but Thorin Oakenshield is killed. Bilbo returns home with a share of the treasure - and his
magic ring.

Years 7 & 8
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1. Plot sequencing
Correctly sequence the events from the book summary using the numbers 1-10

Label the events in the order they occur.
3
5
10
6
1
8
9
2
7
4

5 marks
half mark per event

Events
Bilbo embarks on an adventure with strangers
Bilbo discovers a golden ring
Bilbo returns with his new fortune
Bilbo and a slimy creature cross paths
Bilbo makes the acquaintance of a strange wizard
Smaug is destroyed
The dwarves reclaim Lonely Mountain
Oakenshield proposes a journey to Bilbo
Bilbo evades capture through luck
The companions become separated unintentionally

Sequencing Activity – Answers (shown in chronological order)
1
2
3
4
5
6
7
8
9
10

Real order
Bilbo makes the acquaintance of a strange wizard
Oakenshield proposes a journey to Bilbo
Bilbo embarks on an adventure with strangers
The companions become separated unintentionally
Bilbo discovers a golden ring
Bilbo and a slimy creature cross paths
Bilbo evades capture through luck
Smaug is destroyed
The dwarves reclaim Lonely Mountain
Bilbo returns with his new fortune

2. Literacy devices
Insert the numbers 1,2,3,4,5 to show an example to each literary device from
The Hobbit.
Literacy Device

5 marks
1 mark each

Onomatopoeia
Hyperbole
Pun

Book quote
4
2
1

Flashback
Personification

5
3

1. "I am a good cook myself, and cook better than I cook, if you see what I mean."
2. ...the music began all at once, so sudden and sweet that Bilbo forgot everything else, and was swept away into
dark lands under strange moons...
3. The light leaped from his hand, bright and white in the morning.
4. ... Ding-dong-a-ling-dang, his doorbell rang again...
5. But these ordinary above ground riddles were tiring for him. Also they reminded him of days when he had been
less lonely and sneaky and nasty...
Years 7 & 8
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3. Proofreading
Quote from The Hobbit. Insert the appropriate punctuation.

4 marks
1 mark per correct line

“Where did you go to, if I may ask?” said Thorin to Gandalf as they rode along.
“To look ahead,” said he.
“And what brought you back in the nick of time?”
“Looking behind,” said he.
4. Vocabulary
Find the word in the text which corresponds to the definition provided

Word from text
Usurped
Inadvertently
Reclaim
Prevail
Disinclined

5 marks
1 mark each

Definition
To seize and hold with force or without legal right
Unintentional
To recover; take back
To succeed; become dominant
Lack desire or willingness

Activity 7 – Short story
Visual imagery as a catalyst to creative writing

Total 20 marks

Your task is to write an original short story of 300-350 words, on the topic of exploring beyond the horizon. You
must include a title, a descriptive setting and events that build to a climax. Use one or more of the coloured stimuli as
the inspiration for your response. You may interpret the topic in a literal or metaphorical way. Make sure that your
response adheres to correct short story structure (orientation, complication, climax and resolution). Direction and
resolution need to be clear. Use appropriate language and correct grammar and punctuation.
Criteria
Sound
Effective
Skilful
Descriptive setting

1-2

3

4-5

Control of language, spelling and structure –
writing conventions

1-2

3

4-5

Events build to a climax

1-2

3

4-5

The title and ideas reflect the topic exploring the
horizon

1-2

3

4-5

TOTAL

/20

Years 7 & 8
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Activity 8: Analysing an advertisement
Instructions: Identify three (3) visual techniques that have been used in this
advertisement and explain their effectiveness.
You must refer explicitly to three (3) of the visual techniques listed below.

6 marks
2 marks each

Refers to specific features in the movie poster to show a clear understanding of visual literacy technique
Identify three visual techniques placed on this poster for effect. You must refer explicitly to a visual technique such
as:
framing
Close ups, extreme close ups, medium
shots, long shots, tilted up and down
shots and so forth

symbolism
The use of an image to represent one
or more ideas

composition
What is included is deliberately placed
eg surroundings, objects, clothing etc

body language
Facial expressions, gestures, stance,
position can convey attitude, feelings
or personality.
Vectors
The line that our eyes take when
looking at a visual.

colour
In colour images, colours are used to
signify feelings and evoke a response
eg red=passion/anger/hell/vitality and
blue=peace, harmony or coldness.

Years 7 & 8

rule of thirds
Divide an image into thirds and look at the
placement of people and/or objects. An
object in the top third is usually empowered
whereas anything in the bottom third is
disempowered.
text
The use of text to convey a message.
contrast
The arrangement of opposite elements to
create interest, excitement or drama.
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An academic gala day for Years 7 & 8

General Knowledge
Learning never exhausts the mind Leonardo da Vinci.

Team Number

_____________

Section 1:

Lieutenant James Cook’s first voyage around the world was commissioned by King George III. The
following questions relate to his journey and are in chronological order. One mark each (15 marks)
Question

Answer

1

From where did the voyage depart?

2

What was the name of Cook’s ship?

3

Which major ocean did he first cross?

4

After stopping in Madeira in September 1768,
which city did he next visit?
(Hint: this city has been a host city of the FIFA
World Cup)

5

Which Pacific Island nation were they aiming to
visit?

6

What did they observe there?

7

What is the year in which New Zealand was
sighted on Cook’s first voyage?

8

What was the name of the Dutch explorer who had
sighted New Zealand approximately 100 years
before then?

2

9

In New Zealand, what did Cook do which nobody
had done before?

10

After leaving New Zealand, in which direction did
Cook sail (North, South, East or West)?

11

In which year was the eastern seaboard of
Australia first sighted?

12 Where was land first sighted?

Cook initially named the area he landed ‘Stingray
Harbour’, however to what name did he change
13
that area of water?
(Hint: Sydney Airport)

14 To what did he change the name of the land?

15

After leaving this area, in which direction did he
sail (North, South, East or West)?

3

Section 2:

Methods of exploration. Use the clues to identify the following modes of transportation. One mark each
(10 marks)
Clue

Answer

1

Hint: it’s a specific type of train. “Train” won’t be accepted.
2

3

4

4

Hint: it’s a specific type of train. “Train” won’t be accepted.
5

6

5

7

8

9

6

10

7

Section 3:

Exploration in literature can be physical or metaphorical. Connected to the theme of ‘exploration’ and using
the list of authors given, identify which author/s wrote the following books. One mark each (10 marks)
Author/s names:

Jules Verne

Ernest Shackleton

Anh Do

Rustichello da Pisa and Marco Polo

Al Gore

Deborah Ellis

Stephenie Meyer

Charles Dickens

Herbert George Wells

Markus Zusak
Book title
1

Twilight

2

Oliver Twist

3

South: The Story of Shackleton's Last Expedition
1914 - 1917

4

The Travels of Marco Polo

5

Parvana’s Journey

6

Journey to the Centre of the Earth

7

The Book Thief

8

The Happiest Refugee

9

An Inconvenient Truth: The Planetary
Emergency of Global Warming and What We
Can Do About It

Author/s

10 The Time Machine

8

Section 4:

Space exploration has defined the latter half of the 20th century. Answer the following space-related
questions. One mark each (10 marks)
Question
1

Answer

What was the name of the spacecraft which landed on the
Moon on July 20, 1969?
Below are two images from a famous orbiting telescope.
What is the name of the telescope?

2

3

The following scientists were instrumental to rocket
development in the 20th century. Which one of them led the
Nazi Germany V-2 rocket project, before surrendering to the
Americans and continuing his work on rocketry in America?
a) Konstantin Tsiolkovsky
b) Robert Goddard
c) Hermann Oberth
d) Reinhold Tiling
e) Wernher von Braun
Which planet is this?

4

5

How many moons does Mars have?

9

6

What is the name of the region which lies between Mars and
Jupiter?

7

What was the name of the Space Shuttle which was
destroyed upon re-entry into Earth’s atmosphere on 1
February, 2003?

8

Approximately how long does it take the International Space
Station to orbit Earth? Answer to the nearest 10 minute
period.
Which famous Southern Hemisphere constellation is shown
in this image?

9

From which country did the first astronaut who went into
10 space come?

10

Section 5:

Mineral exploration. Answer the following questions relating to mineral exploration. One mark each (10 marks)
Question

Answer

1

Which mineral exploration company had the
largest market value in 2015?

2

Which country has the largest proven
recoverable reserves of coal?

3

Which country produces the most coal?
(Hint: it is a different answer to question 2)

4

In which decade did the Victorian gold rush
begin?

5

Which mineral is worth more: red diamonds or
gold?

6

Which town is colloquially known as ‘the Opal
Capital of the World’?

7

Which country in the world has the largest
uranium deposits?

8

What is the most mined resource in Africa?

9

How many known minerals are there in the
world?
a) 30
b) 100
c) 3,800
d) 30,000

10 Of what is every mineral made?
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An academic gala day for Years 7 & 8

General Knowledge Answers
Learning never exhausts the mind Leonardo da Vinci.

Team Number

_____________

Section 1:

Lieutenant James Cook’s first voyage around the world was commissioned by King George III. The
following questions relate to his journey and are in chronological order. One mark each. (15 marks)
Question
1
2
3

From where did the voyage depart?
What was the name of Cook’s ship?
Which major ocean did he cross first?
After stopping in Madeira in September 1768, which city did he
4 next visit?
(Hint: this city has been a host city of the FIFA World Cup)
5 Which Pacific Island nation were they aiming to visit?
6 What did they observe there?
What is the year in which New Zealand was sighted on Cook’s
7
first voyage?
What was the name of the Dutch explorer who had sighted New
8
Zealand approximately 100 years before then?
What did Cook do in New Zealand which nobody had done
9
before?
After leaving this area, in which direction does he sail (North,
10
South, East or West)?
In which year was the eastern seaboard of Australia first
11
sighted?

Answer
Devonport/ Plymouth-Dock
HMS Endeavour or Endeavour
Atlantic Ocean or Atlantic
Rio de Janeiro
Tahiti
The transit of Venus
1769
Abel Tasman
He charted the entire coastline
West
1770
Point Hicks

12 Where was land first sighted?
Cook initially named the area he landed ‘Stingray Harbour’,
13 however to what name did he change that area of water?
(Hint: Sydney Airport)
14 To what did he change the name of the land?
After leaving this area, in which direction did he sail (North,
15
South, East or West)?

2

Botany Bay
New South Wales
North

Section 2:

Methods of exploration. Use the clues to identify the following modes of transportation. One mark each
(10 marks)
Answer
1 Bamboo Train
2

Cyclo

3

Drone

4

Maglev train

5

Hovercraft

6

Jet pack

7

Amphibious car

8

Funicular

9

Cable car

10 Billy cart

Section 3:

Exploration in literature can be physical or metaphorical. Connected to the theme of ‘exploration’ and
using the list of authors given, identify which author/s wrote the following books. One mark each (10
marks)
Author/s names:

Jules Verne

Ernest Shackleton

Anh Do

Rustichello da Pisa and Marco Polo

Al Gore

Deborah Ellis

Stephenie Meyer

Charles Dickens

Herbert George Wells

Markus Zusak
Book title

Author/s
Stephenie Meyer
Charles Dickens

4
5
6

Twilight
Oliver Twist
South: The Story of Shackleton's Last Expedition
1914 - 1917
The Travels of Marco Polo
Parvana’s Journey
Journey to the Centre of the Earth

7

The Book Thief

Markus Zusak

1
2
3

Ernest Shackleton
Rustichello da Pisa and Marco Polo
Deborah Ellis
Jules Verne
Anh Do

8

The Happiest Refugee
An Inconvenient Truth: The Planetary
9 Emergency of Global Warming and What We
Can Do About It
10 The Time Machine

Al Gore
Herbert George Wells
3

Section 4:

Space exploration has defined the latter half of the 20th century. Answer the following space-related
questions. One mark each (10 marks)

1

Question
What was the name of the spacecraft which landed on the
Moon on July 20, 1969?
Below are two images from a famous orbiting telescope.
What is the name of the telescope?

Answer
Apollo 11

Hubble Space Telescope

2
(image removed)

3

4
5
6
7

8

The following scientists were instrumental to rocket
development in the 20th century. Which one of them led the
Nazi Germany V-2 rocket project, before surrendering to the
Americans and continuing his work on rocketry in America?
a) Konstantin Tsiolkovsky
b) Robert Goddard
c) Hermann Oberth
d) Reinhold Tiling
e) Wernher von Braun
Which planet is this?

e) Wernher von Braun

Saturn

(image removed)
How many moons does Mars have?
What is the name of the region which lies between Mars and
Jupiter?
What was the name of the Space Shuttle which was
destroyed upon re-entry into Earth’s atmosphere on 1
February 2003?
Approximately how long does it take the International Space
Station to orbit the Earth? Answer to the nearest 10 minute
period.
Which famous Southern Hemisphere constellation is shown
in this image?

2
The Asteroid Belt
Columbia

90 minutes

The Southern Cross

9
(image removed)
From which country did the first astronaut who went into
10 space come?

4

The USSR / The Soviet
Union
Do not accept: Russia

Section 5:

Mineral exploration. Answer the following questions relating to mineral exploration. One mark each (10
marks)
Question
Which mineral exploration company had the
1
largest market value in 2015?
Which country has the largest proven
2
recoverable reserves of coal?
Which country produces the most coal?
3
(Hint: it is a different answer to question 2)
In which decade did the Victorian gold rush
4
begin?
Which mineral is worth more: red diamonds or
5
gold?
Which town is colloquially known as ‘the Opal
6
Capital of the World’?
Which country in the world has the largest
7
uranium deposits?
8 What is the most mined resource in Africa?
How many known minerals are there in the
world?
a) 30
9
b) 100
c) 3,800
d) 30,000
10 Of what is every mineral made?

Answer
BHP Billiton
USA
China
1850s
Red diamonds
Coober Pedy
Do not accept: Cooper Pedy
Australia
Gold

c) 3,800
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Question 1: Network Travel (10 Marks)
A traversable network is a network consisting of points and lines such that it is possible to draw a
path beginning at one point and ending at the same or another point, by only travelling along each
line ONCE (you may however touch a point more than once). This is commonly referred to as being
able to draw a shape without lifting your pen off the page and retracing any lines you have drawn.
For example, both of the below networks are traversable.

2
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]
(a) Circle the networks below that are traversable.

3

3
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(b) There are two particular ways a network can be traversable - either by starting and ending at
the same point or starting at one point and ending at another. For each of these ways there is a
particular feature of a network that defines whether or not a network can be traversed in that way.
Using the images above and considering the even/oddness of the number of lines meeting at each
point, determine the feature required for EACH way a graph can be traversed. (Note: the feature is
unique for each way). Show all working.

4

Feature for ending at same starting point:

Feature for 2 different starting/end points:

4
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(c) In the 1700s a problem was proffered to the world. A map of a Prussian town (now Kaliningrad
in Russia), containing 7 bridges and 4 land masses, was printed and the question was asked whether
it was possible find a route through the city that would cross each bridge only once. This problem
can be solved by considering it as a network, like above. Illustrate the map below as a network using
points for land masses and lines to illustrate bridge connections.

2

1
(d) Is it possible to make a route crossing each bridge once that is traversing the network? Why?

5
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Question 2: Exploring Geometry (4 Marks)
When you draw a shape you do so in Euclidian space - that is where we imagine you are drawing you on
a flat surface. Over time, however, mathematicians have explored the possibilities of entirely different
spaces. Two such spaces are the spherical space and hyperbolic space. Below are images of what the
surface looks like which you draw upon (spherical - left, hyperbolic - right), in comparison to the
Euclidian space (centre).

(a) In Euclidian space, below, there are two parallel lines (ie. drawn at the same angle). Draw two
diagrams that illustrate what happens to these lines when they are placed onto the spherical and
hyperbolic spaces (note: they will no longer be parallel lines!).

2

(b) If a rectangle was drawn in Euclidian space and then placed in spherical space will the area of the
shape increase or decrease? What if it was placed in hyperbolic space?
2

6
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Question 3: Alien Quaternary (5 Marks)
Our decimal system uses base 10, that is using digits 0, 1, 2 … 10 to create numbers. A newly discovered
alien race with only 4 fingers on each hand uses the quaternary numeral system that only uses the digits
0, 1, 2 and 3 to represent any real number. Each digit in a number, from the right to left, corresponds to
the number of copies of that power of four needed.
For example, the number 10 in quaternary means 0 x 40 + 1x41 = 4. Conversely, to convert a number into
quaternary you first divide the number by 4n and the remainder = the number of 4n-1 that are contained
within the quaternary number. So to convert decimal 10, 10/4 = 2 with remainder 2 so the quaternary
number becomes 22.
3

(a) Convert the decimal number 40573 into quaternary.

2

(b) Convert the quaternary number 3121330 into the corresponding decimal number.

7
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Question 4: Submarine Surveillance (12 Task
Marks)

Most graphs you see are sketched on a cartesian plane, containing an x and y axis. When you define

Question
Submarine
Surveillance
a point,4:you
use the coordinates
(x, y).(12
ForMarks)
many explorers who travel by flight or on the sea, this
Most graphs
you see are sketched on a Cartesian plane, containing an x and y axis. When you define a
system of graphing is actually very foreign. Instead, they use a system of polar coordinates, where
point, you use the coordinates (x, y). For many explorers who travel by flight or on the sea, this system of
we define a point using (r, θ) where r is the distance from the origin and θ is the angle from the
graphing is actually very foreign. Instead, they use a system of polar coordinates, where we define a point
positive x axis that the point is located at.
using (r, θ) where r is the distance from the origin and θ is the angle from the positive x axis that the point
is located at.
(a) Below are three point on the cartesian plane. Using a protractor and Pythagorus’ theorem
determine the the polar coordinates for the three points and write them in the table. Use these
Below are three point on the Cartesian plane. Using a protractor and Pythagoras’ theorem, determine
coordinates to plot the three points onto the polar plane. Show all working
the the polar coordinates for the three points and write them in the table. Use these coordinates to
1 mark for A, 2 marks for B, 2 marks for C (angle and distance). 1 mark for all points plotted.

6

plot the three points onto the polar plane. Show all working.

Point
A

(x, y)

(r, θ)

A
B

B
C

C

1

2

3

4

5

6

7

8
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(b) The graph below shows y = 6sin(4x), where x is in degrees and is equal to θ and y is equal to r.
Graph this curve from the Cartesian plane onto the polar coordinate system below. Make sure your
sketch extends entirely from 0° to 359°. Before sketching, fill out the table with approximate
values, using the graph, to help your conversion.

r

6

θ (°)
0
22.5
45
67.5
112.5
157.5

9
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1

2

3

4

5

6

7

8

10

2. The ability to use and compute square roots is often a necessary tool in physics.
For example, squareTask
roots
are usedbytoDylan
compute
the “minimum”
a
developed
Sherman,
University of velocity
Sydney, 2016
spacecraft must have to escape the gravitational force of a planet. The “escape”
velocity, “v”, can be calculated using the following formula:
Question 5: Escaping Earth (5 Marks)
Velocity
Escape velocity is the speed that an object needs toEscape
be travelling
to break free of the planet’s gravity
2GM
V=
r
and enter orbit. Escape velocity (V) is given by:
, where G = 6.67x10-11, M is the
Inradius
this formula,
“G”(in
is am)
gravitational
mass of the planet (in kg), r is the
of the planet
and V is m/s.constant,
“M” is the mass of the planet, and “r” is the radius
of the planet.
(a) Jupiter has a circumference (c) of 439,264 km. Calculate its radius (r) using c = 2πr and write your
answer to 3 decimal places.
3. Since escape velocity depends on the mass of the planet or moon from which a
spacecraft is blasting, a spacecraft leaving the moon's surface could go slower 2
than one blasting off from the Earth, because the moon has less gravity than the
Earth. On the other hand, the escape velocity for Jupiter would be many times that
of Earth's because Jupiter is so huge and has so much gravity.

4. Example: Compute the “escape” velocity for Earth if its mass is 5.98 x 1024 kg,
its radius is 6.37 x 106 m, and G = 6.67 x 10 -11 N-m2/Kg2. The
abbreviation “N” represents Newton, a unit of force in the metric 1 N = 1k
system. Using these constraints, the answers will be in m/s.
2GM
V=
r
(b) Determine the mass of Jupiter if an escape velocity of 59500 m/s is required.
Write your answer in
•11
2(6.67 x10 )(5.98 x1024 )
scientific notation to 2 significant figures.
6.37 x106
1.2523265 x108
• 1.12 x104
The escape velocity for Earth is approximately 1.12 x 104 m/s.

3

5. Point out that the gravitational constant is given in N-m2/kg2. The abbreviation
“N” stands for “Newton.” One “Newton” of force acting on a mass of one
kilogram causes acceleration of one meter per second per second (the thought
process in this application is challenging. Exceptional students will have no
problem but it may be easier for “average” students to accept this unit instead of
“deriving” it.

Escape Velocity
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Question 6: Discovering Gold (2 marks)
A vault with treasure sits deep in the Amazon, but can only be opened using a secret code
consisting of 9 digits. If you select a 0 there is a 10% chance of opening the value, while if you
select a 4 there is a 3 % chance of opening the vault.
2
What is the probability that you will open the vault if you select a zero then 2 fours and then
another 0?

12
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Question 7: Triangulating with SONAR (9 Marks)
An explorer is lost at sea. Fortunately, three ships are in the area that have archaic 360° SONAR type
detection technology. Using these devices, a signal is sent out in all directions from the ship. When
the signal hits the explorer lost at sea it will bounce off the explorer and travel back to the ship.
By considering the time it takes to travel to the explorer and back, as well as the speed at which
each signal is travelling, determine the distance at which the explorer is from each of the three ships.
Remember speed (m/s) = distance (m) / time (s).
1

(a) Ship 1: The signal was travelling at 20 km/h and took 4 hours to return to the ship.

2

(b) Ship 2: The signal was travelling at 1.38889 m/s and took 10 hours to return to the ship.

2

(b) Ship 3: The signal was travelling at 10 km/h and took 36000 seconds to return to the ship.

13
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(b) These distances indicate how far away the explorer is, but not the direction, which means all we
can do is draw a circle with radius of the distance around the ship, the circumference indicating all
the locations our explorer may be. On the scale diagram below (1 cm = 10 km), use this technique
on each of the three ships to pinpoint exactly where our explorer is. Make sure you mark the exact
location of the explorer.

3

Ship 1

Ship 2

Ship 3

(c) Ship 1 has decided to rescue the explorer. Provide a bearing (measured from N), using your
protractor, which it must travel on to reach the explorer.

1

14
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Question 8: Bird Brigade (3 marks)

Indiana Jones spots 6 birds sitting along a branch – 2 macaws, 2 toucans and 2 harpy eagles. In
how many different ways can these 6 birds be ordered?

3
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Question 9: Rapid Racers (7 Marks)
Two kayakers are racing along a 10 km river. The first kayaker– Turbine – is travelling at 10 km/h
and leaves at 9am. The
Second kayaker, Storm, is
travelling at 12 km/h but
leaves 10 minutes later.
Unfortunately, the river
is travelling in the
opposite direction, at the
rate of 2 km/h for the first
5km and then at 1km/h
for the last 5km.

(a) What speed will Turbine be travelling at for the first 5km and after how long (in minutes/seconds)
will they reach the second part of the river that travels at 1 km/h? (recall speed = distance/time)

2

(b) What time will Storm reach the second part of the river?

1

16
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(c) How far will Turbine have travelled along the second part of the river at the time Storm
reaches the second part of the river (3 d.p)?

1

(d) Will Storm ever overtake Turbine? If so, at what time (minutes and seconds) and distance
along the river (2 d.p)?

3
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Chess

White to play and checkmate in 2 moves
Answer:

White to play and checkmate in 2 moves
Answer:
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White to play and checkmate in 3 moves
Answer:

White to play and checkmate in 2 moves
Answer:
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An academic gala day for Years 7 & 8

Mathematics Answers
Team Number
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Question 1: Network travel

A traversable network is a network consisting of points and lines such that it is possible to draw a path beginning
at one point and ending at the same or another point, by only travelling along each line ONCE (you may
however touch a point more than once). This is commonly referred to as being able to draw a shape without
lifting your pen off the page and retracing any lines you have drawn. For example, both of the networks below
are traversable. (3 marks)

]
(a) Circle the networks below that are traversable. (3 marks)
First, second, third, fourth, fifth, sixth and eighth. ½ a mark for each correct.

2
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(b) There are two particular ways a network can be traversable - either by starting and ending at the same
point or starting at one point and ending at another. For each of these ways there is a particular feature of a
network that defines whether or not a network can be traversed in that way. Using the images above and
considering the even/oddness of the number of lines meeting at each point, determine the feature required
for EACH way a graph can be traversed. (Note: the feature is unique for each way). Show all working.
(4 marks)
Feature for ending at same starting point:
ALL EVEN NUMBERS OF LINES FROM POINTS (2 marks - rule (accept different terminology and
wording, 1 mark - some meaningful progress)
Feature for 2 different starting/end points:
THERE ARE ONLY TWO POINTS THAT HAVE AN ODD NUMBERED LINES (2 marks - rule (accept
different terminology and wording, 1 mark - some meaningful progress)

3
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(c) In the 1700s a problem was proffered to the world. A map of a Prussian town (now Kaliningrad in Russia),
containing 7 bridges and 4 land masses, was printed and the question was asked whether it was possible find a
route through the city that would cross each bridge only once. This problem can be solved by considering it as a
network, like above. Illustrate the map below as a network using points for land masses and lines to illustrate
bridge connections. (2 marks)

1 mark for nodes and 1 mark for lines drawn.

(d) Is it possible to make a route crossing each bridge once that is traversing the network? Why? (1 mark)
NO – The rules above are not abided by.

4
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Question 2: Exploring geometry

When you draw a shape you do so in Euclidian space - that is where we imagine you are drawing you on a
flat surface. Over time, however, mathematicians have explored the possibilities of entirely different spaces.
Two such spaces are the spherical space and hyperbolic space. Below are images of what the surface looks
like when you draw spherical - left, hyperbolic - right, in comparison to the Euclidian space (centre).

(a) In Euclidian space, below, there are two parallel lines (ie. drawn at the same angle). Draw two diagrams
that illustrate what happens to these lines when they they are placed onto the spherical and hyperbolic spaces
(note: they will no longer be parallel lines!) 1 mark for each

(b) If a rectangle was drawn in Euclidian space and then placed in spherical space will the area of the shape
increase or decrease? What if it was placed in hyperbolic space?
2 marks - increase for spherical, decrease for hyperbolic

5
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Question 3: Alien quaternary

Our decimal system uses base 10, that is using digits 0, 1, 2 … 10 to create numbers. A newly discovered alien
race with only 4 fingers on each hand uses the quaternary numeral system that only uses the digits 0, 1, 2 and 3
to represent any real number. Each digit in a number, from the right to left, corresponds to the number of copies
of that power of four needed.
For example, the number 10 in quaternary means 0 x 40 + 1x41 = 4. Conversely, to convert a number into
quaternary you first divide the number by 4n and the remainder = the number of 4n-1 that are contained within
the quaternary number. So to convert decimal 10, 10/4 = 2 with remainder 2 so the quaternary number
becomes 22.
(a) Convert the decimal number 40573 into quaternary. (3 marks)
40573/4 = 10143 + 0.25 = remainder of 1
10143/4 = 2535 + remainder of 3
etc…..
ANSWER: 21321331
1 mark for some meaningful progress, 2 marks for working like above, 3 marks if correct answer (does not have
to show working like above – full marks if correct answer with working of some type).
(b) Convert the quaternary number 3121330 into the corresponding decimal number. (2 marks)
13948 (1 mark)
Expanded expression (1 mark)
2 marks for answer with working.
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Question
4: Submarine
Most
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Below are three points on the Cartesian plane. Using a protractor and Pythagoras’ theorem, determine the polar
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(6 marks)
coordinates to plot the three points onto the polar plane. Show all working
coordinates
to plot the three points onto the polar plane. Show all working
1 mark for A, 2 marks for B, 2 marks for C (angle and distance). 1 mark for all points plotted.
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1
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3

3
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4

5

6

7

7
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(c) The graph below shows y = 6sin(4x), where x is in degrees and is equal to θ and y is equal to r. Graph this
curve from the Cartesian plane onto the polar coordinate system below. Make sure your sketch extends
entirely from 0° to 359°. Before sketching, fill out the table with approximate values, using the graph, to
help your conversion. (6 marks)

3 marks (1/2 for each r), 3 marks for graph - 1 mark for shape, 1 mark for correct r, 1 mark for correct amount
of repetition at the correct degrees.

r

θ (°)

0

0

6

22.5

0

45

6

67.5

6

112.5

-6

157.5
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9

2. The ability to use and compute square roots is often a necessary tool in physics.
For example, square roots are used to compute the
velocity
a
Task“minimum”
developed by Dylan
Sherman, University
of Sydney, 2016
spacecraft must have to escape the gravitational force of a planet. The “escape”
velocity, “v”, can be calculated using the following formula:

Question 5: Escaping Earth

Escape
Escape velocity is the speed that an object
needsVelocity
to be travelling, to break free of the planet’s gravity and enter
2GM
V=
r
orbit. Escape velocity (V) is given by:
, where G = 6.67x10-11, M is the mass of the planet
Inofthis
“G”
constant,
(in kg), r is the radius
theformula,
planet (in m)
andisVaisgravitational
m/s.
“M” is the mass of the planet, and “r” is the radius
of the planet.
(a) Jupiter has a circumference (c) of 439,264 km. Calculate its radius (r) using c = 2πr and write your answer to
3 decimal places (2 marks).
3. Since escape velocity depends on the mass of the planet or moon from which a
spacecraftkmis (1
blasting,
a spacecraft
the moon's surface could go slower
Radius = 69911.037
mark decimal
places, leaving
1 mark value)
than one blasting off from the Earth, because the moon has less gravity than the
Earth. On the other hand, the escape velocity for Jupiter would be many times that
(b) Determine
the massbecause
of Jupiter
if an escape
velocity
59500
m/s is required.
of Earth's
Jupiter
is so huge
andofhas
so much
gravity. Write your answer in scientific
notation to 2 significant figures (3 marks).
4. Example: Compute the “escape” velocity for Earth if its mass is 5.98 x 1024 kg,
its radius is 6.37 x 106 m, and G = 6.67 x 10 -11 N-m2/Kg2. The
V2 = 2GM/r
abbreviation “N” represents Newton, a unit of force in the metric 1 N = 1kg • m
system. Using these constraints, the answers will be in m/s.
s2
2
M = v r/2G
M = 1.85534x1024kg

V=

2GM
r

2(6.67 x10 •11 )(5.98 x1024 )
6.37 x106

= 1.9x1024 kg.
1 mark value, 1 mark notation

1.2523265 x108
• 1.12 x104
The escape velocity for Earth is approximately 1.12 x 104 m/s.

5. Point out that the gravitational constant is given in N-m2/kg2. The abbreviation
“N” stands for “Newton.” One “Newton” of force acting on a mass of one
kilogram causes acceleration of one meter per second per second (the thought
process in this application is challenging. Exceptional students will have no
problem but it may be easier for “average” students to accept this unit instead of
“deriving” it.

Escape Velocity
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Question 6: Discovering gold
A vault with treasure sits deep in the Amazon, but can only be opened using a secret code consisting of 9
digits. If you select a 0 there is a 10% chance of opening the vault, while if you select a 4 there is a 3%
chance of opening the vault.

What is the probability that you will open the vault if you select a zero then 2 fours and then another 0?
(2 marks)
P (opening the vault) = 0.1 x 0.03x0.03x0.1 = 0.000009 = 0.0009 %
2 marks correct, 1 mark some working

11
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Question 7: Triangulating with SONAR
An explorer is lost at sea. Fortunately, three ships are in the area that have archaic 360° SONAR-type detection
technology. Using these devices, a signal is sent out in all directions from the ship. When the signal hits the
explorer lost at sea it will bounce off the explorer and travel back to the ship.
By considering the time it takes to travel to the explorer and back, as well as the speed at which each signal is
travelling, determine the distance the explorer is from each of the three ships. Remember speed (m/s) =
distance (m) / time (s).
(a) Ship 1: The signal was travelling at 20 km/h and took 4 hours to return to the ship. (1 mark)
40 km
(b) Ship 2: The signal was travelling at 1.38889 m/s and took 10 hours to return to the ship. (2 marks)
25 km (1 mark conversion 1 mark answer)
(c) Ship 3: The signal was travelling at 10 km/h and took 36000 seconds to return to the ship. (2 marks)
40km (1 mark conversion, 1 mark answer)

13
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(d) These distances indicate how far away the explorer is, but not the direction, which means all we can do is
draw a circle with the radius of the distance around the ship, the circumference indicating all the locations our
explorer may be. On the scale diagram below (1 cm = 10 km), use this technique on each of the three ships
to pinpoint exactly where our explorer is. Make sure you mark the exact location of the explorer. (3 marks)

Ship 1

Ship 2

Ship 3

(e) Ship 1 has decided to rescue the explorer. Using your protractor, provide a bearing (measured from N),
which it must travel on to reach the explorer (1 mark).
196 degrees (up to 5 degrees more/less)

14
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Question 8: Bird brigade

Indiana Jones spots 6 birds sitting along a branch – 2 macaws, 2 toucans and 2 harpy eagles. In how many
different ways can these 6 birds be ordered? (3 marks)
(Answer: 90 – 3 marks correct, 2 marks some working, 1 mark minor progress)

15
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Question 9: Rapid racers

Two kayakers are racing along a 10 km river. The first kayaker– Turbine – is travelling at 10 km/h and leaves at
9am. The second kayaker, Storm, is travelling at 12 km/h but leaves 10 minutes later. Unfortunately, the river is
flowing in the opposite direction, at the rate of 2 km/h for the first 5km and then at 1km/h for the last 5km.

(a) What speed will Turbine be travelling at for the first 5km and after how long (in minutes/seconds) will they
reach the second part of the river that travels at 1 km/h? (recall speed = distance/time). (2 marks)
Turbine travels at 8 km/h. He needs to travel 5km.
T = d/s
T = 5/8 = 37 minutes and 30 seconds so 9:37 and 30 seconds.
(b) What time will Storm reach the second part of the river? (1 mark)
Storm travels at 10 km/h. He needs to travel 5km.
T = d/s
T = 5/8 = 30 minutes + 10 minutes = 9:40am

16
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(c) How far will Turbine have travelled along the second part of the river at the time Storm reaches the
second part of the river (3 d.p)? (1 mark)
There are 2 minutes and 30 seconds during which Turbine travels against the slower river. Travelling only
at 9 km/h
Distance = 9 x 2min30seconds
= 0.375 km
(d) Will Storm ever overtake Turbine? If so, at what time (minutes and seconds) and distance along the
river (2 d.p)? (3 marks)
Yes – at 9:51 and 15 seconds. At 7.06 km.
So at 9:40 Storm will be at the 5km mark and Turbine will be at the 5.375 km mark. From here the problem
is simple – Turbine is travelling at 9km/h and Storm is travelling at 11 km/h.
You can write two equations –
For Turbine d = 0.375+ 9xtime
For Storm d = 11xtime
You can solve for d
0.375 +9*t = 11*time
After 11 minutes and 15 seconds. So at 9:51 and 15 seconds
Distance = 11 x (11min15sec) + 5
= 2.06 + 5 = 7.06 km

17
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Chess Answers

White to play and checkmate in 2 moves
Answer: 1. Qg6+ Kh8 2. Qg7++

White to play and checkmate in 2 moves
Answer- 1. Qg5+ hxg5 2. Nh6++

18
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White to play and checkmate in 3 moves
Answer – 1. Bb7+ Nxb7 2. Qc6+ dxc6 3. D7++

White to play and checkmate in 2 moves
Answer- 1. Qf8+ Kxe5 2. Re3++
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You can't tell by looking at water that there is
oxygen in it (unless you remember the
chemical makeup of a water molecule is
hydrogen and oxygen). But, if you look at a
closed bottle of a soft drink, you don't see the
carbon dioxide dissolved in that - until you
shake it up and open the top. The oxygen
dissolved in lakes, rivers, and oceans is crucial
for the organisms and creatures living in it.
Without sufficient oxygen, a water body can
"die"; a process called eutrophication.
Although water molecules contain an oxygen
atom, this oxygen is not what is needed by
aquatic organisms living in natural waters. A
small amount of oxygen, up to about ten
molecules of oxygen per million of water, is
actually dissolved in water. Oxygen enters a
stream mainly from the atmosphere. In areas
where groundwater discharges into streams
there is a large portion of streamflow, from
groundwater discharge. This dissolved oxygen
is breathed by fish and plankton and is needed
by them to survive. Rapidly moving water, such
as in a mountain stream or large river, tends to
contain a lot of dissolved oxygen, whereas
stagnant water contains less.

Bacteria in water can consume oxygen
(respiration) as organic matter containing
important nutrients such as phosphate and
nitrate, which decays to produce energy. Thus,
excess organic material in lakes and rivers can
cause eutrophic conditions, which is an
oxygen-deficient, nutrient-rich situation that can
cause a water body "to die." Aquatic life can
have a hard time in stagnant water that has a
lot of rotting, organic material in it, especially in
summer, when dissolved-oxygen levels are at a
seasonal low. Water near the surface of the
lake is too warm for them, while water near the
bottom has too little oxygen. Conditions may
become especially serious during a period of
hot, calm weather, resulting in the loss of many
fish. You may have heard about summertime
fish kills in local lakes that likely result from this
problem.

Extracts from Swanson, H.A, and Baldwin, H.L., U.S. Geological Survey, 1965

INSTRUCTIONS
 Read the information above
 Attempt all the following questions
QUESTIONS
1. Name 4 pollutants that can affect water quality and potentially lead to eutrophication (4 marks)
1………………………………………………………….
2………………………………………………………….
3………………………………………………………….
4………………………………………………………….

2
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2. Write a balanced formula equation for the aerobic respiration of glucose (C6H12O6 (aq)) to produce
carbon dioxide and water [aerobic means reacting with oxygen, O2 (g)]. (2 marks)

3. When dissolved oxygen in a water body is depleted, bacteria use anaerobic respiration to produce
energy (anaerobic means reacting without oxygen). Instead, glucose produces methane (CH4 (g))
and carbon dioxide. Write a balanced formula equation for this reaction. (2 marks)

4. Intuitively, an over-supply of nutrients should be beneficial for an aquatic ecosystem. Explain why this
is an incorrect assumption, using question 2 and the information on page 2. (3 marks)

…………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………
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Figure 1 Changes in dissolved oxygen concentration between January and December 1998

5. State the relationship between temperature and dissolved oxygen concentration using Figure 1.
(2 marks)

…………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………
6. When temperature increases, molecules (such as dissolved oxygen molecules, O2) experience an
increase in kinetic energy. Use this idea to explain your answer to question 5. (3 marks)

………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
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Figure 2 A probe to detect dissolved oxygen concentration

7. Using the probe in Figure 2, an analytical chemist wishes to verify the relationship between
temperature and dissolved oxygen concentration. Identify the variables in this experiment. (3 marks)
Independent…………………………………………………………………
Dependent……………………………………………………………………
Controlled (give two) ……………………………………………………

8. A food chain can be described in “trophic levels”, demonstrating the flow of energy and
consumption through various organisms. There are 3 main levels: producers, consumers and
decomposers. (6 marks)

Classify the following organisms into one of the 3 levels:
Algae…………………………………………………………
Bacteria…………………………………………………….
Fish……………………………………………………………

5
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Birds………………………………………………………….
Plankton…………………………………………………….
Fungi………………………………………………………….
9. Which trophic level is likely to be affected negatively by eutrophic conditions first?
Justify your answer. (2 marks)

………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………
Figure 3 Relative changes in population during the process of eutrophication

Before Eutrophication
Algae Population

During Eutrophication
Water Plant Population

After Eutrophication
Fish Population

10. Algae are fast growing plants which often float just above the water’s surface, or grow over the top of
other water plants. Hence, explain the 3 trends in Figure 3. (6 marks)

…………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………
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…………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………
11. Create a graphical or pictorial representation of the eutrophication process. (4 marks)

7
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You can't tell by looking at water that there is
oxygen in it (unless you remember that
chemical makeup of a water molecule is
hydrogen and oxygen). But, if you look at a
closed bottle of a soft drink, you don't see the
carbon dioxide dissolved in that - until you
shake it up and open the top. The oxygen
dissolved in lakes, rivers, and oceans is crucial
for the organisms and creatures living in it.
Without sufficient oxygen, a water body can
"die"; a process called eutrophication.
Although water molecules contain an oxygen
atom, this oxygen is not what is needed by
aquatic organisms living in natural waters. A
small amount of oxygen, up to about ten
molecules of oxygen per million of water, is
actually dissolved in water. Oxygen enters a
stream mainly from the atmosphere. In areas
where groundwater discharges into streams
there is a large portion of streamflow, from
groundwater discharge. This dissolved oxygen
is breathed by fish and plankton and is needed
by them to survive. Rapidly moving water, such
as in a mountain stream or large river, tends to
contain a lot of dissolved oxygen, whereas
stagnant water contains less.

Bacteria in water can consume oxygen
(respiration) as organic matter containing
important nutrients such as phosphate and
nitrate, which decays to produce energy. Thus,
excess organic material in lakes and rivers can
cause eutrophic conditions, which is an
oxygen-deficient, nutrient-rich situation that can
cause a water body "to die." Aquatic life can
have a hard time in stagnant water that has a
lot of rotting, organic material in it, especially in
summer, when dissolved-oxygen levels are at a
seasonal low. Water near the surface of the
lake is too warm for them, while water near the
bottom has too little oxygen. Conditions may
become especially serious during a period of
hot, calm weather, resulting in the loss of many
fish. You may have heard about summertime
fish kills in local lakes that likely result from this
problem.

Extracts from Swanson, H.A, and Baldwin, H.L., U.S. Geological Survey, 1965

INSTRUCTIONS



Read the information above
Attempt all the following questions

QUESTIONS
1. Name 4 pollutants that can affect water quality and potentially lead to eutrophication (4 marks)
Any 4 from:
- Thermal pollution
- Fertilisers
- Animal waste
- Human waste
- Industrial effluent (chemicals)
- Acid rain
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2. Write a balanced formula equation for the aerobic respiration of glucose (C6H12O6 (aq)) to
produce carbon dioxide and water [aerobic means reacting with oxygen, O2 (g)]. (2 marks)

C6H12O6 (aq) + O2 (g) -> CO2 (g) + H2O (l)
-

States not necessary

3. When dissolved oxygen in a water body is depleted, bacteria use anaerobic respiration to
produce energy (anaerobic means reacting without oxygen). Instead, glucose produces methane
(CH4 (g)) and carbon dioxide. Write a balanced formula equation for this reaction. (2 marks)

C6H12O6 (aq) -> CH4 (g) + CO2 (l)
States not necessary
4. Intuitively, an over-supply of nutrients should be beneficial for an aquatic ecosystem. Explain
why this is an incorrect assumption, using question 2 and the information on page 2. (3 marks)
-

A high quantity of nutrients allows many
organisms to thrive
However, as per question 2, dissolved
oxygen will be used up quickly
Large amounts of toxic methane will be
produced once the oxygen is depleted,
and the larger aquatic plants/animals will
perish without oxygen to breathe

Figure 1 Changes in dissolved oxygen concentration between January and December 1998
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5. State the relationship between temperature and dissolved oxygen concentration using Figure 1.
(2 marks)
Inverse relationship: when temperature
increases, dissolved oxygen decreases

6. When temperature increases, molecules (such as dissolved oxygen molecules, O2) experience
an increase in kinetic energy. Use this idea to explain your answer to question 5. (3 marks)
-

As temperature increases,
molecules are moving around with
more energy
Oxygen molecules can therefore
escape the bonds with water and
undissolved
Therefore, higher temperature
means less dissolved oxygen

Figure 2 A probe to detect dissolved oxygen concentration

7. Using the probe in Figure 2, an analytical chemist wishes to verify the relationship between
temperature and dissolved oxygen concentration. Identify the variables in this experiment.
(3 marks)
Independent: Temperature of water
Dependent: Dissolved oxygen concentration
Controlled: Any two of: water volume, exposure to light,
amount of probe submerged, or any other valid variable
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8. A food chain can be described in “trophic levels”, demonstrating the flow of energy and
consumption through various organisms. There are 3 main levels: producers, consumers and
decomposers.

Classify the following organisms into one of the 3 levels:
Algae – producer
Bacteria – decomposer
Fish – consumer
Birds – consumer
Plankton – producer/consumer
Fungi – decomposer

9. Which trophic level is likely to be affected negatively by eutrophic conditions first?
Justify your answer. (2 marks)
.
Consumers – as their source of breathable
oxygen becomes depleted rapidly
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Figure 3 Relative changes in population during the process of eutrophication

Before Eutrophication
Algae Population

During Eutrophication
Water Plant Population

After Eutrophication
Fish Population

10. Algae are fast growing plants which often float just above the water’s surface, or grow over the
top of other water plants. Hence, explain the 3 trends in Figure 3. (6 marks)
Algae
- Stable, relatively low population
- Spike due to increase in nutrients
- Large decline as nutrients and oxygen are depleted
Water Plant
- First decline due to depletion of oxygen and nutrients
- Second decline due to blockage of sunlight due to
algal bloom above water’s surface (using information
in question)
Fish
- Declines immediately once breathable oxygen
becomes depleted
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11. Create a graphical or pictorial representation of the eutrophication process. (4 marks)
Flowchart suggested, but any other valid representation can be accepted if it shows
all relevant points:
1. Influx of nutrients (nitrate/phosphate) from various sources
2. Algal bloom on surface of water
3. Large amounts of respiration, consuming excess resources and depleting
dissolved oxygen
4. Dead organic matter accumulates as decomposers cannot cope with amount
of dying organisms
5. Water plants die due to lack of sunlight and low dissolved oxygen
6. Fish die when oxygen becomes sufficiently depleted
7. Bacteria begin to decompose anaerobically, releasing methane and other
toxic products
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