Knox Grammar School

STATE DA VINCI DECATHLON
2016 PRACTICE TASKS
CELEBRATING THE ACADEMIC GIFTS OF STUDENTS IN YEARS
5&6

Task developed by Karen Yager, Knox Grammar School, 2016

An academic gala day for Years 5 & 6

Art and Poetry
Team Number

_____________

1

Task developed by Karen Yager, Knox Grammar School, 2016

TASK: Art and Poetry inspired by Exploration
Background information

When we think of the concept of exploration we normally think about it in human terms yet animals and insects
explore new worlds every day! Imagine being an ant at a picnic with a smorgasboard of yummy food or a
koala bear from Australia who has been placed in a zoo in Japan. C.J Dennis wrote a well-kown poem called
“The Ant Explorer” where he described a little ant’s adventures. Here is an extract:
Once a little sugar ant made up his mind to roamTo far away far away, far away from home.
He had eaten all his breakfast, and he had his ma's consent
To see what he should chance to see and here's the way he went
Up and down a fern frond, round and round a stone,
Down a gloomy gully where he loathed to be alone,
Up a mighty mountain range, seven inches high,
Through the fearful forest grass that nearly hid the sky…

Your task is to compose an original poem from an animal or insect’s perspective of a place or object they have
explored. You original poem and 3D artwork need to capture what they saw and felt during their exploration.
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 represent what an animal or insect saw and felt when they were
exploring.
Your poem and 3D artwork MUST be interconnected closely.
Your artwork must be 3D and from an animal or insect’s perspective.
You have to submit a critical reflection to explain how and why your poem and artwork have
represented the animal or insect’s perspective and feelings during their exploration.

Materials





Three A4 sheets of paper
Two A4 sheets of cardboard
Lead pencils, coloured pencils and/or oil crayons
Sticky tape (Use sparingly)

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 the animal or
insect’s perspective and how they felt
when they were exploring
Critical reflection
TOTAL

Team number: __________

POEM

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

1

2

0

ARTWORK

3

1

2

4

1 2 3 4 5
1 2 3 4 5
5
6
7
8

9

10

4

5

9

10

3

6

4

7

5

8

6

7

8
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Critical reflection (8 marks)
1. WHO is the insect or animal you are representing and WHY did you choose to represent what
they saw and felt during their exploration of a place or object this way? (2 marks)
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
2. HOW have you used poetry and art to represent the animal or insect’s perspective and feelings
about the place or object they explored? Refer specifically to your words and images. (6 marks)
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
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An academic gala day for Years 5 & 6

Creative Producers
Team Number

_____________
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TASK: Creative Producers inspired by Exploration

Exploration Made Easier
A sub-group from the team will develop and perform a 1 minute presentation based on the task below.

Background information
Explorers during Australia’s early colonial period such as
Sturt, Stuart, Burke and Wills and others were known as much
for their resilience and determination as for the areas and
regions they explored. They were experts in the tools of
exploration at the time and despite their simplicity by modern
standards, these were used to record enormous amounts of
physical and scientific data about the Australian continent.

Your task
But what if we could ‘lend them a hand’? If you could send THREE SMALL modern tools or devices
back in time to the early 1800’s to help these explorers, what would they be and why would you send
them?
Thoughts for consideration




What sorts of devices might assist the explorers’ resilience?
What sorts of devices might assist the explorers’ movement?
What sorts of devices might assist the explorers’ ability to gather data?

Time
Each group will have 10 minutes to prepare for the performance. The assessment criteria will be used
in judging your performance.
Note: Instruct students that a warning bell will be given at 1 minute and the presentation will be
stopped at 1 minute 10 seconds.

Assessment Criteria
Category of Achievement
Level of concepts explored-ranging
from literal features, emotional,
social, design, philosophical and
ethical
Communication of ideas-dramatic
devices: physicality, voice, etc.
Coherence in structure
Originality and flair

TOTAL

1

2

3

5

5

6

7

8

9

10

1

2

3

5

5

6

7

8

9
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1

2

3

5

5

6

7
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9
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1

2

3

5

5

6

7

8

9
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An academic gala day for Years 5 & 6

Cartography Answers
Team Number

_________
1

Task developed by Giacomo Rotolo-Ross, The University of Sydney, 2016

Background information
Cartography is both the making and studying of maps. The earliest evidence of
cartography dates back to the 7th millennium BCE, and today humans are more
concerned than ever with constructing reality on paper or digitally. This occurs
chiefly as a result of exploration and our desire to uncover new places, while the
subsequent distribution of such maps allows others to also experience these
landscapes and places. All cartographers, therefore, are explorers, and all explorers
are cartographers.

Task 1: The pioneers (12 marks)
Many of the most famous individuals in human history are explorers; particularly those who were some of the
first to travel to, discover and map certain areas of the world and beyond. The cartographic skills of those listed
below are pivotal to the modern perspective of our globe and indeed our universe.
Your task is to decipher the following clues and anagrams, and match the explorer to their ground-breaking
work. The explorers do not correspond with the explorations beside them.
Serial
1

2

Explorer

Answer

Exploration
Answer
Bridged ____ and ____
despite current
EAST and WEST
tensions

Serial

Has a Queensland
University and a series
of islands in his name

JAMES COOK

MAGAAD

DA GAMA

WNE LWRDO

NORSTGMAR

ARMSTRONG

Governed by a treaty

ANTARCTICA

6

Large South-American
country

COLUMBUS

ONAICAE

OCEANIA

1

FLINDERS

Greek God of smallest
three syllable integers

MOON (APOLLO
11)

3

2

NEW WORLD

4

3

4
5

LFNIRSED
6

First seen by the
AMUNDSEN
Dutch, but taken by the
AUSTRALIA
English
One mark for one or two correct, two marks for three correct per pair, NOT per line. Use serials.
MNASUDNE

Mark:

5

/12

2

Task developed by Giacomo Rotolo-Ross, The University of Sydney, 2016

Task 2: Wonders of the world (14 marks)
You might not think it, but ordinary people are in fact explorers. As soon as
you venture to a previously unvisited city, country or region, you become a
‘tourist’, and tourists are explorers, almost always using maps to reach
some of the world’s greatest sights.
On the following page is a world map; your challenge is to plot the coordinates listed below in order to identify the locations that thousands of
modern explorers visit every day.

1. 36.12° N, 115.17° W

LAS VEGAS

2. 43.73° N, 7.42° E

MONACO

3. 37.82° N, 122.48° W

GOLDEN GATE

4. 27.12° S, 109.37° W

EASTER ISLAND

5. 30.33° N, 35.44° E

PETRA (two marks!)

6. 51.18° N, 1.83° W

STONEHENGE

7. 20.55° S, 134.28° E

DEVIL’S MARBLES

8. 3.08° S, 37.35° E

MT KILIMANJARO

9. 13.41° N, 103.87° E

ANKGOR WAT

10. 43.08° N, 79.07° W

NIAGARA FALLS

11. 39.91° N, 116.39° E

FORBIDDEN CITY

12. 39.80° N, 98.30° E

GREAT WALL OF CHINA

13. 27.18° N, 78.04° E

TAJ MAHAL

Mark:

/14
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Task 3: Where in the world..? (11 marks)
For all of man’s tendencies to understand and map our world, there remain areas that present extreme
challenges to the everyday explorer, whether that be through natural or man-made features and landscapes.
Traversing these regions, or simply going from point A to point B, can be daunting…
Below are just a few examples – can you identify them?

1. AMAZON

2. BEIJING

3. HIMALAYAS

4. TOKYO

5
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5. BERMUDA TRIANGLE

6.

SAHARA DESERT

7. VENICE

8. DUBAI MALL
(two marks!)

6
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9. PARIS CATACOMBS
(two marks!)

Mark:

/11

Task 4: Explorers Grand Slam (13 marks)
One of the most challenging features for cartographers to map is mountains. Moreover, reaching the summits of
the world’s tallest peaks has for centuries been regarded as the defining achievement of any explorer. As such,
the ‘Explorers Grand Slam’ has come to fruition – the aim being to climb nine mountains; each representing the
highest point of a certain region (Europe, Antarctica, Africa etc.).
Below is a cross-sectional map of these nine peaks. Your task is to match the names in the word-bank to the
diagram, using the clues provided. You may write the numbers only.

6

2

8

3

1

4

9

7

5

7
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Mt Kilimanjaro (3)

Mt Elbrus (1)

Mauna Kea (7)
Mt Everest (6)

Mt Kosciuszko (5)
Mt Aconcagua (2)
Puncak Jaya (9)

Mt Vinson (4)

Mt McKinley (8)

/9
Clues on following page.

8
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Clues:











The shortest mountain was named by a Polish explorer in 1840
The second highest mountain has a ‘c’ in its
name
The fourth tallest mountain starts with a ‘K’
The third tallest mountain was ascended in
1901
Seventh is two
Two is two too
The second shortest mountain is nearly a
Swedish warehouse
Mt Vinson is not a prime number
The fifth tallest mountain is a plural anagram
for a currency
Mt Aconcagua is not a set of seas

Bonus points Some also consider two additional locations to be necessary to complete the grand slam.
Can you name them, and give their respective coordinates?
There is a hint somewhere in this paper!

Locations – NORTH, SOUTH POLES

Coordinates - 90°N, 90°S (No longitude)

Half mark each if latitude correct but longitude also given, as there should be none.

/4
Total Mark:

/13
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Task 5: Exploring the Web (10 marks)
As technology evolves and expands, humans
are finding more and more concepts to map,
and therefore more to explore, whether
physical or not. The World Wide Web is
perhaps the best example, and of course the
most famous tool is ‘Internet Explorer’.
Different types of maps allow us to see the
connections between different topics, the
structure of websites and how to navigate
through them.

Hybridity in the creation of these maps, however,
is something that stays truer to the work of
cartographers throughout history, and an
elaborate example is shown right, of a map of the
world’s social media and pop culture through the
eyes of the internet user.

Your task is to choose a portion of the World Wide Web (e.g. food, shopping, news, sports, gaming, education)
and create a map similar to above, that demonstrates the influential and popular areas/sites of the internet, in
relation to you chosen topic.
You will be assessed based on:





degree of skill in fusing aesthetics and informative content
attention to detail; inclusion of features such as islands, rivers, borders, capitals…
originality and flair in content choice and design
accuracy and proportion.

You MUST include – a title, labels, a key/legend
You MUST include at least FIVE major sections (i.e. Google, Twitter etc. in the map above)
You may NOT choose social media (the picture above)
You must use ONE A4 page, but you do not have to use the sheet on the following page.

10
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Please mark this section holistically using the criteria on the previous page.
Deduct THREE marks if there are no common map features (rivers, borders, capitals etc.)
Deduct ONE mark for each major section missing (minimum of five), up to a maximum of THREE marks off.
Deduct ONE mark for no title/labels/legend/key.
Maximum of FIVE marks if chosen topic is the same as the example given (social media).

Mark:

/10

Paper total:

/60
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An academic gala day for Years 5 & 6

Cartography
Team Number

__________
1

Task developed by Giacomo Rotolo-Ross, The University of Sydney, 2016

Background information
Cartography is both the making and studying of maps. The earliest evidence of cartography dates back to the 7th
millennium BCE, and today humans are more concerned than ever with
constructing reality on paper or digitally. This occurs chiefly as a result of
exploration and our desire to uncover new places, while the subsequent
distribution of such maps allows others to also experience these landscapes and
places. All cartographers, therefore, are explorers, and all explorers are
cartographers.

Task 1: The pioneers (12 marks)
Many of the most famous individuals in human history are explorers; particularly those who were some of the first
to travel to, discover and map certain areas of the world and beyond. The cartographic skills of those listed below
are pivotal to the modern perspective of our globe and indeed our universe.
Your task is to decipher the following clues and anagrams, and match the explorer to their ground-breaking work.
The explorers do not correspond with the explorations beside them.
Serial
1

2

Explorer
Has a Queensland
University and a series
of islands in his name

Answer

Exploration
Answer
Bridged ____ and ____
despite current
tensions

MAGAAD

WNE LWRDO

NORSTGMAR

Governed by a treaty

Large South-American
country

ONAICAE

Serial

3

4
5

LFNIRSED
6

MNASUDNE

Greek God of smallest
three syllable integers
First seen by the
Dutch, but taken by the
English

One mark for one or two correct, two marks for three correct per pair.

Mark:

/12
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Task 2: Wonders of the world (14 marks)
You might not think it, but ordinary people are in fact explorers. As soon as
you venture to a previously unvisited city, country or region, you become a
‘tourist’, and tourists are explorers, almost always using maps to reach some
of the world’s greatest sights.
On the following page is a world map; your challenge is to plot the coordinates listed below in order to identify the locations that thousands of
modern explorers visit every day.

1. 36.12° N, 115.17° W

___________________

2. 43.73° N, 7.42° E

___________________

3. 37.82° N, 122.48° W

___________________

4. 27.12° S, 109.37° W

___________________

5. 30.33° N, 35.44° E

___________________

6. 51.18° N, 1.83° W

___________________

7. 20.55° S, 134.28° E

___________________

8. 3.08° S, 37.35° E

___________________

9. 13.41° N, 103.87° E

___________________

10. 43.08° N, 79.07° W

___________________

11. 39.91° N, 116.39° E

___________________

12. 39.80° N, 98.30° E

___________________

13. 27.18° N, 78.04° E

___________________

(Two marks!)

Mark:

/14

3
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Task 3: Where in the world..? (11 marks)
For all of man’s tendencies to understand and map our world, there remain areas that present extreme challenges
to the everyday explorer, whether that be through natural or man-made features and landscapes. Traversing these
regions, or simply going from point A to point B, can be daunting…
Below are just a few examples – can you identify them?

1. __________________________

2. ____________________________

3. ____________________________

4. ___________________________

5
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*

5. __________________________

6.

___________________

7. _________________________

8. ___________________________
(Two marks!)

9. __________________________
(Two marks!)

Mark:

/11
6
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*©2016 Google Inc, used with permission. Google and the Google logo are registered trademarks of Google Inc

Task 4: Explorers Grand Slam (13 Marks)
One of the most challenging features for cartographers to map is mountains. Moreover, reaching the summits
of the world’s tallest peaks has for centuries been regarded as the defining achievement of any explorer. As
such, the ‘Explorers Grand Slam’ has come to fruition – the aim being to climb nine mountains; each
representing the highest point of a certain region (Europe, Antarctica, Africa etc.).
Below is a cross-sectional map of these nine peaks. Your task is to match the names in the word-bank to the
diagram, using the clues provided. You may write the numbers only.

Mt Kilimanjaro (3)

Mt Elbrus (1)

Mt Kosciuszko (5)

Mauna Kea (7)
Mt Everest (6)

Mt Aconcagua (2)
Puncak Jaya (9)

Mt Vinson (4)

Mt McKinley (8)

/9
Clues on following page.

7
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Clues:











The shortest mountain was named by a Polish explorer in 1840
The second highest mountain has a ‘c’ in its name
The fourth tallest mountain starts with a ‘K’
The third tallest mountain was ascended in 1901
Seventh is two
Two is two too
The second shortest mountain is nearly a
Swedish warehouse
Mt Vinson is not a prime number
The fifth tallest mountain is a plural anagram
for a currency
Mt Aconcagua is not a set of seas

Bonus points
Some also consider two additional locations to be necessary to
complete the Grand Slam.
Can you name them, and give their respective coordinates?
There is a hint somewhere in this paper!

Locations - ______________________Coordinates - ______________________
Total mark:

/4

/13
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Task 5: Exploring the Web (10 Marks)
As technology evolves and expands, humans are
finding more and more concepts to map, and
therefore more to explore, whether physical or not.
The World Wide Web is perhaps the best example,
and of course the most famous tool is ‘Internet
Explorer’. Different types of maps allow us to see
the connections between different topics, the
structure of websites and how to navigate through
them.

Hybridity in the creation of these maps,
however, is something that stays truer to the
work of cartographers throughout history, and
an elaborate example is shown right, of a map
of the world’s social media and pop culture
through the eyes of the internet user.

Your task is to choose a portion of the World Wide Web (e.g. food, shopping, news, sports, gaming,
education) and create a map similar to above, that demonstrates the influential and popular areas/sites of
the internet, in relation to you chosen topic.
You will be assessed based on:





Degree of skill in fusing aesthetics and informative content
Attention to detail; inclusion of features such as islands, rivers, borders, capitals…
Originality and flair in content choice and design
Accuracy and proportion

You MUST include – a title, labels, a key/legend
You MUST include at least FIVE major sections (i.e. Google, Twitter etc. in the map above)
You may NOT choose social media (the picture above)
You must use ONE A4 page, but you do not have to use the sheet on the following page

9
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/10 marks
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An academic gala day for Years 5 & 6

Code Breaking
Team Number

_____________

1

Task developed by Dylan Sherman, University of Sydney, 2016

The Lost Manuscript

You’ve heard the most incredible news! There are rumours that an ancient Leonardo da Vinci
manuscript for one his greatest inventions exists but it is yet to be discovered. You decide to embark on
a journey that will take you wide and far to find the lost manuscript.
Below are a series of codes and puzzles you come across during your journey. Solve the code
and write the answer on page 7.

QUESTION 1 (5 marks)
To begin, you find a clue written by da Vinci in one of his last diary entries before death.

What does it say?

2
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QUESTION 2 (5 marks)
Reading the clue, you head to the equator. You ask locals in a Brazilian town if they knew of this
manuscript. After days of inquiry, one cloaked and mysterious figure gives you some notes he was
given by some previous explorers searching for the treasure. What does the clue say?

TH MNSCRPT LS N TH HRT F TH WRLDS LRGST RNFRST

QUESTION 3 (5 marks)
Using the clue you head into the Amazon rainforest. You decide to ask local tribes about the
manuscript and whether they have any clues. One recites a riddle:

I begin with the start of a Monday, reverse at the end of the week, and finish with the end
of Monday once more. What am I?

QUESTION 4 (5 marks)
In searching for the animal, you reach a small lagoon where the animals resides. Inscribed on some
rocks near the lagoon is the following text. What does it say?

BIZRBNZXIAOQNXQDZPFBXZSFGAPWMEJZXOWNE

3

Task developed by Dylan Sherman, University of Sydney, 2016
QUESTION 5 (5 marks)
You head down the river till you stop at the first waterfall. There you meet some indigenous people, a
mother and her two young children, Accai and Buri. They show you a wooden sign, with the scratching
below. What do you need to do next?

WKJKRPKDO
KEQEQFQBC
RXTYWVALX
QALPDFHLF
WPEGEQYXL

QUESTION 6 (5 marks)
The mother and children stay with you and guide you in the direction needed until you reach a large
gully with one small bridge to cross. When you reach the bridge it is so dark that you need a torch to
see the bridge properly. The bridge is so weak it can only support two people on the bridge at one time.
You have packed with you ONE torch, but it does not project much light so the two people that walk
across the bridge have to travel at the speed of the SLOWER person.
You have only one hour to cross the bridge, or else high tide will cause the area to flood.
You can cross the bridge in 5 minutes. The mother can cross in 25 minutes. The girl, Accai, can cross
in 20 minutes while the boy only takes 10 minutes.
How can everyone cross the bridge in 60 minutes?
Hint: You will need one of the two people who cross the bridge to return to the other side so another
can cross over.

4
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QUESTION 7 (5 marks)
You all make it across the bridge just before the tide rises. You decide to camp for the night, and wait
until dawn to continue in the jungle. When you all wake, the group continues down the path until you
reach the following symbols etched into the track ground.

Where do you need to go and at what time?

QUESTION 8 (5 marks)
At the base of the given location you find a cave entrance and instructions on how to open the door.
What do the instructions say?

Knowledge
Indigenous
Isomorphic

Nobody
Colourful
Superfluous

Only
Collect
Keyhole
Enter
Always
Nobody
Persevere
Earthly
Risky

Turbulent
Heat
Ransom
Daily
Whenever
History
Mars
Only
Never
Admit

5
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QUESTION 9 (5 marks)
The door opens but only two people can make it through before it shuts. You and Buri both enter the
cave. There is a labyrinth of cave passageways and you start to investigate. After hours one unusual
looking stone has some ancient engravings. What does it say?

Gurz nahf pevc gyvr fjvg uvau byqf gbar naqc hfuy rsg.

QUESTION 10 (5 marks)
You undertake the ritual and enter the final cavern where the manuscript is hidden. There in the centre
of the room is a scroll that says the following:

“Here are 13 closed doors on a circle. Behind one of the closed doors is
the manuscript. Each day, the manuscript can move be moved or stay
behind the same door. If it moves, it can only move behind the door to
the left or right of the door it is currently behind. Every day an explorer is
only allowed to look behind one door.”
Now with only yourself and Buri left, both of you only have one chance of finding the treasure each day
by opening one door each.
How should you and Buri search behind the doors so the manuscript can be found in the minimum
possible number of days?

6
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Code Breaking Answers:
Code

Team Number: _______________
Answer

1

2

3

4

5

6

7

8

9

10

/50
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An academic gala day for Years 5 & 6

Code Breaking Answers
Team Number

_____________

1
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The Lost Manuscript

You’ve heard the most incredible news! There are rumours that an ancient Leonardo da Vinci
manuscript for one his greatest inventions exists but it is yet to be discovered. You decide to embark on
a journey that will take you wide and far to find the lost manuscript.
Below are a series of codes and puzzles you come across during your journey. Solve the code
and write the answer on page 7.

QUESTION 1 (5 marks)
To begin, you find a clue written by da Vinci in one of his last diary entries before death.

What does it say?

2
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QUESTION 2 (5 marks)
Reading the clue, you head to the equator. You ask locals in a Brazilian town if they knew of this
manuscript. After days of inquiry, one cloaked and mysterious figure gives you some notes he was
given by some previous explorers searching for the treasure. What does the clue say?

TH MNSCRPT LS N TH HRT F TH WRLDS LRGST RNFRST

QUESTION 3 (5 marks)
Using the clue you head into the Amazon rainforest. You decide to ask local tribes about the
manuscript and whether they have any clues. One recites a riddle:

I begin with the start of a Monday, reverse at the end of the week, and finish with the end
of Monday once more. What am I?

QUESTION 4 (5 marks)
In searching for the animal, you reach a small lagoon where the animals resides. Inscribed on some
rocks near the lagoon is the following text. What does it say?

BIZRBNZXIAOQNXQDZPFBXZSFGAPWMEJZXOWNE

3
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QUESTION 5 (5 marks)
You head down the river till you stop at the first waterfall. There you meet some indigenous people, a
mother and her two young children, Accai and Buri. They show you a wooden sign, with the scratching
below. What do you need to do next?

WKJKRPKDO
KEQEQFQBC
RXTYWVALX
QALPDFHLF
WPEGEQYXL

QUESTION 6 (5 marks)
The mother and children stay with you and guide you in the direction needed until you reach a large
gully with one small bridge to cross. When you reach the bridge it is so dark that you need a torch to
see the bridge properly. The bridge is so weak it can only support two people on the bridge at one time.
You have packed with you ONE torch, but it does not project much light so the two people that walk
across the bridge have to travel at the speed of the SLOWER person.
You have only one hour to cross the bridge, or else high tide will cause the area to flood.
You can cross the bridge in 5 minutes. The mother can cross in 25 minutes. The girl, Accai, can cross
in 20 minutes while the boy only takes 10 minutes.
How can everyone cross the bridge in 60 minutes?
Hint: You will need one of the two people who cross the bridge to return to the other side so another
can cross over.

4
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QUESTION 7 (5 marks)
You all make it across the bridge just before the tide rises. You decide to camp for the night, and wait
until dawn to continue in the jungle. When you all wake, the group continues down the path until you
reach the following symbols etched into the track ground.

Where do you need to go and at what time?

QUESTION 8 (5 marks)
At the base of the given location you find a cave entrance and instructions on how to open the door.
What do the instructions say?

Knowledge
Indigenous
Isomorphic

Nobody
Colourful
Superfluous

Only
Collect
Keyhole
Enter
Always
Nobody
Persevere
Earthly
Risky

Turbulent
Heat
Ransom
Daily
Whenever
History
Mars
Only
Never
Admit

5
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QUESTION 9 (5 marks)
The door opens but only two people can make it through before it shuts. You and Buri both enter the
cave. There is a labyrinth of cave passageways and you start to investigate. After hours one unusual
looking stone has some ancient engravings. What does it say?

Gurz nahf pevc gyvr fjvg uvau byqf gbar naqc hfuy rsg.

QUESTION 10 (5 marks)
You undertake the ritual and enter the final cavern where the manuscript is hidden. There in the centre
of the room is a scroll that says the following:

“Here are 13 closed doors on a circle. Behind one of the closed doors is
the manuscript. Each day, the manuscript can move be moved or stay
behind the same door. If it moves, it can only move behind the door to
the left or right of the door it is currently behind. Every day an explorer is
only allowed to look behind one door.”
Now with only yourself and Buri left, both of you only have one chance of finding the treasure each day
by opening one door each.
How should you and Buri search behind the doors so the manuscript can be found in the minimum
possible number of days?

6
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Code Breaking Answers:
Code
1

2

Team Number: _______________

Answer
Make your way to the middle of the earth, the part that does not sit south or north. (mirror
writing)
The manuscript lies in the heart of the world’s largest rainforest (no vowels)

3

MONKEY
Start of “Monday” is MON, reverse of the end of “week” is KE, and the end of “Monday” is
Y.

4

Bridge
BIZRBNZXIAOQNXQDZPFBXZSFGAPWMEJZXOWNE
Square numbers. 1st, 4th, 9th, 16th, 25th and 36th letters.
Waterfall (triangle)
WKJKRPKDO
KEQEQFQBC
RXTYWVALX
QAL PDFHLF
WPEGEQYXL

5

6

 First you and Buri cross together (10 minutes) and you return alone. (5 minutes)
 Next Accai and her mother cross together (25 minutes) and Buri then returns alone.
(10 minutes)
 Lastly, you and Buri cross together. (10 minutes)
10 + 5 + 25 + 10 + 10 = 60 minutes

7
8

The mountains at night time
Knock thrice and whisper Mona. (first letter of each word)
The manuscript lies within. Hold stone and push left. (ROT 13, split into 4 letter fragments)

9

10

One person moves clockwise every day and the other moves anti clockwise, they will find
the treasures within 7 days.

/50
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An academic gala day for Years 5 & 6

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

Team Number

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

anonymity
encryption
smithereens
bankruptcy
espionage

Total 10 marks

6 accommodate
7 contradictory
8 commemorate
9 encyclopaedia
10 exaggerate

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

Total 10 marks
Corresponding Number
2

2. astrolabe

1

3. buccaneer

5

4. caravel

8

5. circumnavigate

7

6. conquistador

3

7. doldrums

4

8. flotsam

9

9. navigation

10

10. quadrant

6

1
2
3
4
5
6
7
8
9
10

Definitions
an instrument that was used to determine the altitude of objects (like the sun) in the sky.
the height of an area, measured from sea level.
Spanish explorers who sailed to the Americas to obtain gold, silver, and other treasures.
a belt of very still air near the equator that stalled sailing ships.
a pirate from the Caribbean.
an instrument used to measure altitude.
to travel around the entire Earth (or around another given object).
type of two or three masted sailing ship developed in the 1400s by the Portuguese.
a term for floating remnants of a shipwreck.
process of plotting or directing the course of a vessel.

Years 5 & 6
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Activity 3: Novels, authors and exploration themes
Match the novel title in table 1 with the character and setting
choices from table 2. Write your answers in the spaces provided.

Total 10 marks

1. Novel
Alice in Wonderland

Author
Lewis Carroll

Exploration
Rabbit Hole

Maze Runner

James Dashner

W.I.C.K.E.D. experiments

Catching Fire

Suzanne Collins

Simulated clock

20 000 Leagues Under the Sea

Jules Verne

Pacific Ocean

The Hitchhikers Guide to the Galaxy

Douglas Adams

Magrathea

Activity 4: Analysing Poetry

Total 23 marks
Ithaka by C.P. Cavafy

1. Proverbs
The major theme of this poem is reflected in a famous proverb.
As you set out for Ithaka
hope the voyage is a long one,
full of adventure, full of discovery.
Laistrygonians and Cyclops,
angry Poseidon—don’t be afraid of them:
you’ll never find things like that on your way
as long as you keep your thoughts raised high,
as long as a rare excitement
stirs your spirit and your body.
Laistrygonians and Cyclops,
wild Poseidon—you won’t encounter them
unless you bring them along inside your soul,
unless your soul sets them up in front of you.
Hope the voyage is a long one.
May there be many a summer morning when,
with what pleasure, what joy,
you come into harbors seen for the first time;
may you stop at Phoenician trading stations
to buy fine things,
mother of pearl and coral, amber and ebony,
sensual perfume of every kind—
as many sensual perfumes as you can;
and may you visit many Egyptian cities
to gather stores of knowledge from their scholars.
Keep Ithaka always in your mind.
Arriving there is what you are destined for.
But do not hurry the journey at all.
Better if it lasts for years,
so you are old by the time you reach the island,
wealthy with all you have gained on the way,
not expecting Ithaka to make you rich.

Years 5 & 6
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A proverb (from Latin: Proverbium) is a simple and concrete saying, popularly known and repeated, that expresses a
truth based on a common sense or experience. They are often metaphorical.
Complete the endings of the proverbs below
4 marks
Identify (circle) the proverb that best sums up the poem
2 marks
You can catch more flies with honey than you can with vinegar.
You can lead a horse to water, but you can't make it drink.
Life is a journey, not a destination.
Those who live in glass houses shouldn't throw stones.
It ain't over till the fat lady sings.
Good things come to those who wait.
Honesty is the best policy.
Slow and steady wins the race.
2. The poet refers to Greek mythological God, Poseidon, who is the God of the Sea.
8 marks
Insert numbers 1, 2,3,4,5,6 or 7 to match the following Greek Gods and Goddesses with their characteristics.
Gods/Goddesses
Apollo
Hades
Oceanus
Zeus
Aphrodite (Greek)
Nike (Greek)
Athena (Greek)
Ares

Characteristics (Number)
3
7
5
6
4
8
1
2

3. Look at the following vocabulary in the context of the poem and
write a definition so show the meaning of each word.
scholar

cyclops

destined

4 marks

A learned or erudite person, especially one who has profound knowledge of a particular subject

Mythology: a member of a family of giants having a single round eye in the middle of the forehead.

bound for a certain destination
Aims, dreams and goals

Ithaka

Years 5 & 6
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4. Ithaka is a metaphor for your aims, goals, dreams. Write down what you think is meant in the poem
by the following phrases to understand the journey of reaching your Ithakas.
5 marks

Poem

Meaning Examples

‘The Lestrygonians and the
Cyclops, the angry
Poseidon’



Our apprehensions and insecurities that we carry within our souls and
stops us from achieving our goals.

‘The long road’



We should dream big so that our journey can be equally long and hence
we can gain much more experience and knowledge.

‘Always keep Ithaca in your
mind’
‘do not hurry the voyage at
all’
‘not expecting that Ithaca will
offer you riches’

It will keep you on the right path, towards your ultimate goal.


we should be patient because it may take some time before we can reach
our goal and perseverance and determination are important.



The journey is more rewarding than the goal itself.

Activity 5: Analysing Literature : Journey to the Centre of the Earth
by Jules Verne- Summary

Total 19 marks

‘Journey to the Center of the Earth’ is a classic science fiction novel by Jules Verne. A German mineralogist Otto
Lidenbrock, his nephew Axel, and their guide Hans descend into the subterranean world beneath the earth’s crust.
When the novel begins, Otto is a well-respected, but uncelebrated, middle-aged professor in Hamburg, Germany. He is
caring for Axel and a female ward named Grauben. Otto comes to discover the Saknussemm manuscript in an old
quarto volume of Icelandic history from centuries before.
Its purpose is to disclose the location of a way to reach the center of the earth. Immediately, Otto decides to take up the
challenge, with Axel being involuntarily included on the expedition.
Grauben encourages Axel to go on the journey. She thinks that the expedition will help him to mature and become a
man. Then, when he returns, she can marry him. Axel reluctantly joins his uncle on a journey to Iceland.
In Iceland, Otto and Axel hire a local duck hunter named Hans to serve as a guide and provide manpower for the
expedition. Following the manuscript directions, the three-man team climbs Snafell, an extinct volcano, ropes down
inside, and then proceeds to follow a network of tunnels and caverns. The walls are lined with thousands of fossils, and
the floors are covered in the bones and debris of ancient animals. Eventually, the three emerge into a massive
underground cavern-like space, thousands of feet high. Its width is unknown. Here, they discover a great sea, distant
mountains, ancient forests, roaming mastodons, blind fish, ocean-going dinosaurs, and the perfectly-preserved,
naturally-mummified remains of a prehistoric man. The team has reached the center of the earth which Saknussemm
claimed could be found in his manuscript.
When Axel, Otto, and Hans attempt to blast their way through yet another passageway with explosives in order to
continue their discoveries, a great chasm opens up. They are swept into an active volcano and ejected off the coast of
Italy. The three return to Hamburg triumphantly, where some do and some don’t believe the stories that Otto tells. He
becomes even more widely respected and celebrated. Otto donates the Saknussemm manuscript to the city archives.
Hans later returns home to Iceland, for he is homesick. Graubem tells Axel he is now a hero, and she marries him. At
the close of the novel, the two decide to continue to live and study with Otto.

Years 5 & 6
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1. Literary Knowledge and Understanding
6 marks
Using only the information in the book summary, draw a detailed map about how to get to the centre of the earth.

Journey to the Center of the Earth map features
Iceland
Snafell-an extinct volcano
Network of tunnels and caverns
Massive underground cavern-like space
Great sea, distant mountains, ancient forests
Center of the earth
Passageway opening up to a great chasm
Active volcano that leads to the coast of Italy.

Included

Please note:
Not in sequence, deduct 2 marks
2. Writing conventions
Insert letters A, B, C, D, E to match the writing convention with its definition. Insert
the numbers 1, 2, 3, 4, 5 to show an example to each writing convention from Journey
to the Center of the Earth.
Writing convention
simile

5 marks

Writing convention definition
B

Text example
4

metaphor

A

3

personification

D

1

foreshadowing

C

5

irony

E

2

Writing convention definitions
A. Compares two things, but it does so more directly WITHOUT using as or like.
B. Where two things are directly compared because they share a common feature. The word AS or LIKE is used to
compare the two words.
C. Advance hint of what is to come later in the story.
D. The attribution of human nature or character.
E. The expression of one's meaning by using language that normally signifies the opposite.
Text examples
1. Our excursion through the wondrous coal mine in the very bowels of the earth lasted until evening.
2. The honest sailor took advantage of the Professor’s enthusiasm to double the fair.
3. The fossilised body was not the only one in the vast plain of bones-the cemetery of an extinct world.
4. My uncle was walking about the bottom of the crater like a wild beast in a cage.
5. We had, however, an ample supply of gourds, and my uncle counted on finding water…
Years 5 & 6
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4. Identify one example sentence from the book summary and write below.

4 marks

Simple

Its purpose is to disclose the location of a way to reach the centre of the earth.

Compound

Hans later returns home to Iceland, for he is homesick.

Complex

Then, when he returns, she can marry him.

CompoundFollowing the manuscript directions, the three man team climbs Snafell, an extinct volcano, ropes
complex
down inside, and then proceeds to follow a network of tunnels and caverns.
3. Grammar-Sentence structure
4 marks
Simple, compound and complex sentences.
Insert letters A, B, C or D to match the sentence types to their definitions.
Definition
A simple sentence has one independent clause.
A compound sentence consists of two or more independent clauses.
The independent clauses can be joined by conjunctions or semi
colons
A complex sentence contains one independent clause and at least
one dependent clause.
A compound-complex sentence has at least two independent
clauses and at least one dependent clause.
Sentences
A: If at first you don't succeed, destroy all evidence that you tried.
B: The hardness of the butter is proportional to the softness of the bread.
C: Genetics explains why you look like your father and if you don't, why you should.
D: To steal ideas from one person is plagiarism; to steal from many is research.

Years 5 & 6
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A
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Activity 6: Science Fiction
Total 10 marks
Journey to the Center of the Earth is a seminal piece of science fiction that combines science theory with adventure
to create an exciting new world, ripe for exploration.
Your task is to write a Science Fiction story that explores an unknown place. Make sure your entire narration is no
more than 250 words (1 Page). You must include a title, science fiction themes, a descriptive setting and events that
build to a climax. Be original (not based on any familiar stories). Use appropriate language, use correct grammar,
punctuation and so forth.
Remember Science fiction is often based on scientific principles and technology.
 Science fiction may make predictions about life in the future.
 Science fiction can comment on important issues in society.
Title
Unique science fiction theme
Descriptive setting

/1
/2
/2

Events build to a climax

/2

Writing conventions

/2

Editing

Activity 7: Analysing an Image – Alice in Wonderland movie poster

/1

Total 6 marks

Refers to specific features in the movie poster to show a clear understanding of visual literacy techniques.

Years 5 & 6
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Identify three visual techniques placed on this poster for effect. You must refer explicitly to a visual technique such
as:
framing
symbolism
rule of thirds
Close ups, extreme close ups, medium The use of an image to represent one or Divide an image into thirds and
shots, long shots, tilted up and down
more ideas
look at the placement of people
shots and so forth
and/or objects. An object in the
top third is usually empowered
whereas anything in the bottom
third is disempowered.
composition
body language
text
What is included is deliberately placed Facial expressions, gestures, stance,
The use of text to convey a
eg surroundings, objects, clothing etc
position can convey attitude, feelings or message.
personality.
colour
Vectors
contrast
In colour images, colours are used to
The line that our eyes take when
The arrangement of opposite
signify feelings and evoke a response
looking at a visual.
elements to create interest,
eg red=passion/anger/hell/vitality and
excitement or drama.
blue=peace, harmony or coldness.

END OF ENGLISH TASK
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An academic gala day for Years 5 & 6

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

Team Number

_____________

Task developed by Mardi Bolton, A.B. Paterson College, 2016

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 definition
list next to the appropriate word.
Word
1. altitude

Total 10 marks

Corresponding Number

2. astrolabe
3. buccaneer
4. caravel
5. circumnavigate
6. conquistador
7. doldrums
8. flotsam
9. navigation
10. quadrant

1

Definitions
an instrument that was used to determine the altitude of objects (like the sun) in the sky.

2

the height of an area, measured from sea level.

3

Spanish explorers who sailed to the Americas to obtain gold, silver, and other treasures.

4

a belt of very still air near the equator that stalled sailing ships.

5

a pirate from the Caribbean.

6

an instrument used to measure altitude.

7

to travel around the entire Earth (or around another given object).

8

type of two or three masted sailing ship developed in the 1400s by the Portuguese.

9

a term for floating remnants of a shipwreck.

10

process of plotting or directing the course of a vessel.

Years 5 & 6
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Activity 3: Novels, authors and exploration themes
Match the novel title in table 1 with the character and setting
choices from table 2. Write your answers in the spaces provided.
1. Novel
Alice in Wonderland

Author

Total 10 marks

Exploration

Maze Runner
Catching Fire
20 000 Leagues Under the Sea
The Hitchhikers Guide to the Galaxy
2. Author
James Dashner

Exploration
W.I.C.K.E.D experiments

Suzanne Collins

Simulated clock

Lewis Carroll

Magrathea

Douglas Adams

Pacific Ocean

Jules Verne

Rabbit hole

Activity 4: Analysing poetry
Ithaka by C.P. Cavafy
As you set out for Ithaka
hope the voyage is a long one,
full of adventure, full of discovery.
Laistrygonians and Cyclops,
angry Poseidon—don’t be afraid of them:
you’ll never find things like that on your way
as long as you keep your thoughts raised high,
as long as a rare excitement
stirs your spirit and your body.
Laistrygonians and Cyclops,
wild Poseidon—you won’t encounter them
unless you bring them along inside your soul,
unless your soul sets them up in front of you.

Total 23 marks

mother of pearl and coral, amber and ebony,
sensual perfume of every kind—
as many sensual perfumes as you can;
and may you visit many Egyptian cities
to gather stores of knowledge from their scholars.
Keep Ithaka always in your mind.
Arriving there is what you are destined for.
But do not hurry the journey at all.
Better if it lasts for years,
so you are old by the time you reach the island,
wealthy with all you have gained on the way,
not expecting Ithaka to make you rich.

Hope the voyage is a long one.
May there be many a summer morning when,
with what pleasure, what joy,
you come into harbors seen for the first time;
may you stop at Phoenician trading stations
to buy fine things,

Years 5 & 6
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1. Proverbs
The major theme of this poem is reflected in a famous proverb.
A proverb (from Latin: Proverbium) is a simple and concrete saying, popularly known
and repeated, that expresses a truth based on a common sense or experience.
4 marks
They are often metaphorical.
*Complete the endings of the proverbs below
*Identify (circle) the proverb that best sums up the poem
You can catch more flies with honey than you can with

2 marks

You can lead a horse to water, but you can't
Life is a journey, not a
Those who live in glass houses shouldn't
It ain't over till the fat lady
Good things come to those who
Honesty is the best
Slow and steady wins the
Best proverb and why? (2 marks)

2. The poet refers to Greek mythological God, Poseidon, who is the God of the Sea.
Insert numbers 1, 2, 3, 4, 5, 6 or 7 to match the following Greek Gods and Goddesses with their
characteristics.
Gods/Goddesses
Apollo
Hades
Oceanus
Zeus
Aphrodite
Nike
Athena
Ares

1
2
3
4
5
6
7
8

8 marks

Characteristics (number)

Characteristics
Goddess of war and wisdom and domestic crafts.
God of War.
Olympian God of music, poetry, art, oracles, archery, plague, medicine, sun, light and knowledge.
The beautiful Goddess of love and fertility.
Titan God of the ocean. Believed to be the personification of the World Ocean, an enormous river encircling
the world.
God of the sky, lightning, thunder, law, order, justice and King of the Gods
God of the Dead and Riches and King of the Underworld.
This Greek Goddess name means victory.

Years 5 & 6
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3. Look at the following vocabulary in the context of the poem and
write a definition to show the meaning of each word.

4 marks

scholar

cyclops

destined

Ithaka

4. Ithaka is a metaphor for your aims, goals, dreams. Write down what you think is meant in the
poem by the following phrases to understand the journey of reaching your Ithakas.

Poem

5 marks

Meaning

‘The Lestrygonians and the
Cyclops, the angry
Poseidon’
‘The long road’
‘Always keep Ithaca in your
mind’
‘do not hurry the voyage at
all’
‘not expecting that Ithaca will
offer you riches’

Years 5 & 6
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Activity 5: Analysing literature: Journey to the Centre of the Earth
by Jules Verne- Summary

Total 19 marks

‘Journey to the Center of the Earth’ is a classic science fiction novel by Jules Verne. A German mineralogist
Otto Lidenbrock, his nephew Axel, and their guide Hans descend into the subterranean world beneath the
earth’s crust. When the novel begins, Otto is a well-respected, but uncelebrated, middle-aged professor in
Hamburg, Germany. He is caring for Axel and a female ward named Grauben. Otto comes to discover the
Saknussemm manuscript in an old quarto volume of Icelandic history from centuries before. Its purpose is to
disclose the location of a way to reach the center of the earth. Immediately, Otto decides to take up the
challenge, with Axel being involuntarily included on the expedition. Grauben encourages Axel to go on the
journey.
She thinks that the expedition will help him to mature and become a man. Then, when he returns, she can
marry him. Axel reluctantly joins his uncle on a journey to Iceland.
In Iceland, Otto and Axel hire a local duck hunter named Hans to serve as a guide and provide manpower for
the expedition. Following the manuscript directions, the three-man team climbs Snafell, an extinct volcano,
ropes down inside, and then proceeds to follow a network of tunnels and caverns. The walls are lined with
thousands of fossils, and the floors are covered in the bones and debris of ancient animals. Eventually, the
three emerge into a massive underground cavern-like space, thousands of feet high. Its width is unknown.
Here, they discover a great sea, distant mountains, ancient forests, roaming mastodons, blind fish, oceangoing dinosaurs, and the perfectly-preserved, naturally-mummified remains of a prehistoric man. The team
has reached the center of the earth which Saknussemm claimed could be found in his manuscript.
When Axel, Otto, and Hans attempt to blast their way through yet another passageway with explosives in
order to continue their discoveries, a great chasm opens up. They are swept into an active volcano and
ejected off the coast of Italy. The three return to Hamburg triumphantly, where some do and some don’t
believe the stories that Otto tells. He becomes even more widely respected and celebrated. Otto donates the
Saknussemm manuscript to the city archives. Hans later returns home to Iceland, for he is homesick.
Graubem tells Axel he is now a hero, and she marries him. At the close of the novel, the two decide to
continue to live and study with Otto.

Years 5 & 6
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1. Literary knowledge and understanding
Using only the information in the book summary, draw a detailed map about how to get to the
centre of the earth.

2. Writing conventions
Insert letters A, B, C, D, E to match the writing convention with its definition. Insert
the numbers 1, 2, 3, 4, 5 to show an example to each writing convention from Journey
to the Center of the Earth.
Writing convention
simile
metaphor
personification
foreshadowing
irony

Years 5 & 6
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Text example
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Writing convention definitions
A. Compares two things, but it does so more directly WITHOUT using as or like.
B. Where two things are directly compared because they share a common feature. The word AS or LIKE is used to
compare the two words.
C. Advance hint of what is to come later in the story.
D. The attribution of human nature or character.
E. The expression of one's meaning by using language that normally signifies the opposite.
Text examples
1. Our excursion through the wondrous coal mine in the very bowels of the earth lasted until evening.
2. The honest sailor took advantage of the Professor’s enthusiasm to double the fair.
3. The fossilised body was not the only one in the vast plain of bones-the cemetery of an extinct world.
4. My uncle was walking about the bottom of the crater like a wild beast in a cage.
5. We had, however, an ample supply of gourds, and my uncle counted on finding water…
3. Grammar-Sentence structure
Simple, compound and complex sentences.
Insert letters A, B, C or D to match the sentence types to their definitions.
Definition
A simple sentence has one independent clause.

4 marks

Letter

A compound sentence consists of two or more independent clauses. The independent
clauses can be joined by conjunctions or semi colons
A complex sentence contains one independent clause and at least one dependent clause.
A compound-complex sentence has at least two independent clauses and at least one
dependent clause.
Sentences
A: If at first you don't succeed, destroy all evidence that you tried.
B: The hardness of the butter is proportional to the softness of the bread.
C: Genetics explains why you look like your father and if you don't, why you should.
D: To steal ideas from one person is plagiarism; to steal from many is research.

Years 5 & 6
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4. Identify one example sentence from the book summary and write below.

4 marks

Simple
Compound
Complex
Compoundcomplex

Years 5 & 6

8

Task developed by Mardi Bolton, A.B. Paterson College, 2016

Activity 6: Science Fiction
Journey to the Center of the Earth is a seminal piece of science fiction that combines science
theory with adventure to create an exciting new world, ripe for exploration.

Total 10 marks

Your task is to write a science fiction story that explores an unknown place. Make sure your entire narration is no
more than 250 words (1 page). You must include a title, science fiction themes, a descriptive setting and events that
build to a climax. Be original (not based on any familiar stories). Use appropriate language, use correct grammar,
punctuation and so forth.
Remember Science fiction is often based on scientific principles and technology.
 Science fiction may make predictions about life in the future.
 Science fiction can comment on important issues in society
Title

/1

Events build to a climax

/2

Unique science fiction theme

/2

Writing conventions

/2

Descriptive setting

/2

Editing

Years 5 & 6
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Activity 7: Analysing an image – Alice in Wonderland movie poster

,

Years 5 & 6
10
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Identify three visual techniques placed on this poster for effect. You must refer explicitly to a visual technique such
as:
framing
symbolism
rule of thirds
composition

body language

text

colour

vectors

contrast

Visual Technique
1

2

3

END OF ENGLISH TASK
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An academic gala day
for Years 5 & 6

General Knowledge
‘Learning never exhausts the mind’ Leonardo da Vinci.

Team Number

_____________

Developed by Lachlan Mitchell, University of Sydney, 2016

Section 1: Cultures and societies: The following questions relate to the exploration of
other cultures and societies. One mark each, unless otherwise indicated. (10 marks)
No.

1

Question
Prior to European settlement of Australia in
1788, approximately how many different
Indigenous ‘nations’ were there?
a) 20
b) 100
c) 500
d) 20,000

2

Shinto shrines, kimono clothing, and bento
boxes are all associated with which country?

3

Which place is regarded as the ‘home’ of the
US film industry?

4

In addition to Luxembourgish, what are the
two other official languages of Luxembourg?
Two marks: one mark for each
Hint: They are well known languages.

5

As of December 2014, which country had the
most UNESCO World Heritage sites?
a) China
b) Italy
c) Australia
d) United Kingdom

6

How many sites did this country have?
a) 15
b) 50
c) 1000

7

Who is the husband of the actress who
illegally imported her two dogs to Australia in
2015, allegedly unaware of Australian
Customs Laws?

2

Answer
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No.

8

9

Question
The following writers all come from which
country?
 J. K. Rowling
 George Orwell
 Jane Austen
 Lewis Carroll
What is the national floral emblem of
Australia?

3

Answer
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Section 2: Urban exploration: Answer the questions below. One mark each, unless
specified. (10 marks)
No.

Answer

Question

1

What is the colloquial name of the London
Underground?

2

Which of the following is the longest road tunnel
in Australia?
a) Sydney Harbour Tunnel, NSW
b) Airport Link, Brisbane, QLD
c) Heysen Tunnel, SA
d) Domain Tunnel (CityLink), Melbourne,
VIC
e) Northbridge Tunnel, Perth, WA

3

Paris is famous for its catacombs. What is a
catacomb?
a) Grand buildings
b) A type of shop
c) A chamber used as a burial place
d) A river which has high commuter traffic
The photographer of the following photo was undertaking
urban exploration in an abandoned factory. Which country
is this photo taken in?
a) South Africa
b) Brazil
c) Russia
d) New Zealand
(HINT: Consider the subject of the photo.)

4

4
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No.

Answer

Question

5

The Øresund Bridge, in connecting
Copenhagen with Malmö, joins which two
countries?
Two marks: one for each country.

6

Which canal links the Pacific Ocean with the
Atlantic Ocean?

7

Alain Robert is a French urban climber. Which
of the following buildings has he not climbed?
a) Tokyo Tower
b) Sydney Opera House
c) Burj Khalifa
d) Eiffel Tower

8

Who would you be most likely to see ‘urban
exploring’?
a) Malcolm Turnbull
b) A freelance photographer
c) Angela Jolie
d) A brain surgeon
e) Cathy Freeman

9

Which of the following subway systems has the
highest level of ridership?
a) London
b) Delhi
c) Moscow
d) Tokyo
e) Beijing

5
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Section 3: Famous faces of explorers: Identify each of these explorers, and then
choose from the list provided where they are most famous for exploring. (10 marks)
Note: you will receive one mark for matching each name with the correct region, and one mark
for matching each name with the face.
Names:
 Guillaume Nery
 Neil Armstrong
 James Cook
 Christopher Columbus
 Charles Sturt
Regions:
 Australia
 The Moon
 America
 Deep Sea

No.

Face

Name

1

6

Region explored
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No.

Face

Name

2

3

4

7

Region explored
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No.

Face

Name

5

8

Region explored
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Section 4: Corporate exploration: Many companies have grown to expand
internationally. Identify the countries of origin of the following famous corporations. One
mark each. (20 marks)
No.

Country of Origin

Corporation

1

Tesla Motors

2

Spotify

3

Samsung

4

The Coca-Cola Company

5

H&M

6

Nestlé

7

Cochlear Limited

8

Woolworths Holdings Limited

9

IBM

10

IKEA

11

Darrell Lea

12

Facebook

13

L’Oréal

14

The Emirates Group

15

Volkswagen Group

16

Pfizer

17

Sony Corporation

18

Universal Studios

19

Siemens

20

Chanel S.A.

9
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‘Learning never exhausts the mind’ Leonardo da Vinci.
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Section 1: Cultures and societies: The following questions relate to the exploration of
other cultures and societies. One mark each, unless otherwise indicated. (10 marks)
No.

1

2
3
4

5

6

7

8

9

Question
Prior to European settlement of Australia in
1788, approximately how many different
Indigenous ‘nations’ were there?
a) 20
b) 100
c) 500
d) 20,000
Shinto shrines, kimono clothing, and bento
boxes are all associated with which country?
Which place is regarded as the ‘home’ of the
US film industry?
In addition to Luxembourgish, what are the
two other official languages of Luxembourg?
Hint: they are well known languages
As of December 2014, which country had the
most UNESCO World Heritage sites?
a) China
b) Italy
c) Australia
d) United Kingdom
How many sites did this country have?
a) 15
b) 50
c) 1000
Who is the husband of the actress who
illegally imported her two dogs to Australia in
2015, allegedly unaware of Australian
Customs Laws?
The following writers all come from which
country?
 J. K. Rowling
 George Orwell
 Jane Austen
 Lewis Carroll
What is the national floral emblem of
Australia?

2

Answer
c) 500

Japan
Hollywood OR Los Angeles
ONE MARK EACH:
French
German
b) Italy

b) 50

Johnny Depp

England

Golden Wattle
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Section 2: Urban exploration. Answer the questions below. One mark each, unless
specified. (10 marks)
No.
1

2

3

4

5
6

7

8

Question
What is the colloquial name of the London Underground?

Answer
The Tube

Which of the following is the longest road tunnel in Australia?
a) Sydney Harbour Tunnel, NSW
b) Airport Link, Brisbane, QLD
c) Heysen Tunnel, SA
d) Domain Tunnel (CityLink), Melbourne, VIC
e) Northbridge Tunnel, Perth, WA

b) Airport Link, Brisbane,
QLD

Paris is famous for its catacombs. What is a catacomb?
a) Grand buildings
b) A type of shop
c) A chamber used as a burial place
d) A river which has high commuter traffic

c) A chamber used as a
burial place

The photographer of the following photo was undertaking
urban exploration in an abandoned factory. Which country is
this photo taken in?
a) South Africa
b) Brazil
c) Russia
d) New Zealand
(HINT: consider what the photo is of)

c) Russia

The Øresund Bridge, in connecting Copenhagen with Malmö, Denmark
joins which two countries?
Sweden
Two marks: one for each country.
Which canal links the Pacific Ocean with the Atlantic Ocean?

Panama Canal

Alain Robert is a French urban climber. Which of the
following buildings has he not climbed?
a) Tokyo Tower
b) Sydney Opera House
c) Burj Khalifa
d) Eiffel Tower
Who would you be most likely to see ‘urban exploring’?
a) Malcolm Turnbull
b) A freelance photographer
c) Angela Jolie
d) A brain surgeon
e) Cathy Freeman

a) Tokyo Tower

3

b) A freelance photographer
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9

Which of the following subway systems has the highest level
of ridership?
a) London
b) Delhi
c) Moscow
d) Tokyo
e) Beijing

4

e) Beijing
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Section 3: Famous faces of explorers: Identify each of these explorers, and then
choose from the list provided where they are most famous for exploring. One mark
each. (10 marks)
Names:
 Guillaume Nery
 Neil Armstrong
 James Cook
 Christopher Columbus
 Charles Sturt
Regions:
 Australia
 The Moon
 America
 Deep Sea
Note: you will receive one mark for matching the person with the correct region, and one mark
for matching the person with the face.
No.
1
2
3
4

Face

Name
James Cook
Charles Sturt
Guillaume Nery
Neil Armstrong
Christopher
Columbus

5

5

Region explored
Australia
Australia
Deep Sea
The Moon
America
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Section 4: Corporate exploration: Many companies have grown to expand
internationally. Identify the countries of origin of the following famous corporations. One
mark each. (20 marks)
No.
1
2
3
4
5
6
7
8

Corporation

Country of Origin

9

Tesla Motors
Spotify
Samsung
The Coca-Cola Company
H&M
Nestlé
Cochlear Limited
Woolworths Holdings Limited
IBM

United States
Sweden
South Korea
United States
Sweden
Switzerland
Australia
South Africa
United States

10

IKEA

Sweden

11

Darrell Lea

Australia

12

Facebook

United States

13

L’Oréal

France

14

The Emirates Group

United Arab Emirates

15

Volkswagen Group

Germany

16

Pfizer

United States

17

SONY

Japan

18

Universal Studios

United States

19

Siemens

Germany

20

Chanel S.A.

France

Note: accept the following shortenings for the United Kingdom, United States and United Arab Emirates: UK, US
and UAE respectively.
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Task developed by Dylan Sherman, University of Sydney, 2016
NOTE: MARKS ARE AWARDED FOR WORKING, NOT JUST THE END RESULT. ENSURE TO
INCLUDE ALL WORKING FOR EVERY QUESTION AND CORRESPONDING PARTS.
QUESTION 1: SNAKES AND LADDERS (9 MARKS)
A snake extends 4 numbers long. Between each number the snake can move upwards, downwards or
sideways, but not diagonally. For example, a snake may sit along 8, 15, 6 and then 18 (top row along
twice and then down one)
The snake’s score is the addition of the numbers the snake extends along. For the above snake, the
score is 8 + 15 + 6 + 18 = 47.

8

15

6

9

14

13

18

20

18

17

2

5

3

15

19

6

(a) Find the snake with the highest possible score. Calculate the score. (3 marks).

19+15+17+18 = 69
1 mark working, 1 mark snake, 1 mark score.
(b) Find the snake with the lowest possible score. Calculate the score. (3 marks)
6 + 5 + 2 + 17 = 30
1 mark working, 1 mark snake, 1 mark score.

2
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A ladder can also extend 4 numbers long, but can only travel one way: either upwards, downwards or
sideways (left or right).
The score of ladder is subtracting the numbers from the ‘top’ of your ladder to the bottom. You can decide
which part of the ladders is the top and bottom. For example, a ladder in the above is 3, 15, 19, 6 (along
the bottom row). Its score is 3-15-19-6 = -37.
(c) Find the ladder with the highest possible score (3 marks)
18, 17, 2, 5 = -6
1 mark working, 1 mark snake, 1 mark score.
QUESTION 2: BOXES IN BOXES (6 MARKS)

(a) A matchbox tray slides into its outer cover. In how many different ways can you do this? (2
marks).

4

Ways

(b) Below is a cube and an open box just large enough to hold it (2 Marks)

In how many different ways can you fit the cube into the box?
A cube will fit into a box with any one of its 6 faces uppermost. Each face can be rotated into
any one of 4 different positions. So there are 6 x 4 = 24 ways of fitting the cube in the box.
3
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(c) Below is square containing many other squares. How may scares can you count? (2 marks)

17 squares
QUESTION 3: SHOPPING TIME (8 MARKS)
Leonardo paid $21 for five items at the local marketplace which are shown below.

Candle

Quill

Ink

Fishing net

paper

For the candle and quill, he paid a total of $6
For the quill and ink, he paid a total of $10
For the ink and fishing net, he paid a total of $7
For fishing net and paper, he paid a total of $9
How much did Leonardo pay for each present?
2, 4, 6, 1, 8. (Left to right) (1 mark for each)

4
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(b) The next day Leonardo purchased a pigeon, to observe its flight, for $80.22. A week later he sold it
for $128.30. A month later Leonardo decided we wanted the pigeon back to confirm some
observations, so he bought it back for $172.69. He later sold it again for $245.33. Calculate the money
that Leonardo lost or gained overall. (3 marks)

$128.30 – 80.22 = 48.08 (1 mark)
Upon purchase, he is at a loss of 172.69-48.08 = 124.61 (1 mark)
When he sells it again he makes a profit.
Profit = 245.33 – 124.61 = 120.72 (1 mark)
QUESTION 4: COPY CAT (5 MARKS)
The grid below is divided into two identical parts. Each part has the same area and the same shape.

Draw five more ways of dividing the grid, on the blank copies below, into two identical parts by drawing
along the lines of the grid.
Rotations and reflections do not count as different!

1 mark for each (ignore top left)

5
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QUESTION 5: BOOK KEEPER (4 MARKS).
The pages of Mona’s book are numbered from 1.
The page numbers have a total of 555 digits. How many pages does the book have? (3 marks)

Book has 221 pages.
How many of the digits are a 5? (1 mark)

42 of the digits are a 5.
QUESTION 6: ALIEN INTEGERS (2 MARKS)
Alien Alphas have 4 legs while Alien Betas have 9 legs. While exploring planet Athenas, Desdemones
observed 48 legs. How many Alien Alpha and Betas were there on planet Athenas?
3 AA and 4 ABs.
QUESTION 7: WATER FROM ICE (4 MARKS)

(a) Every 1cm3 of ice weighs 0.917 g. Every 1 cm3 of water weighs 1.000 g. A 62 kg block of ice is melted
to produce 62 kg of water. What is the volume difference between the ice block and melted water?
(Answer in cm3).
One gram of ice will have 1/0.917kg = 1.0905 cm3 (1 mark)
One kilogram of ice will have 1090.5 cm3
6
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Therefore 62 kg ice = 1090.5 x 62
= 67611 cm3 (1 mark)
For water, 62 kg of ice = 62000 cm3 (1 mark)
Therefore, difference in volume will be 67611-62000 = 5611 cm3 (1 mark)
QUESTION 8: SPINNING SUCCESS (6 MARKS)
For each of the spinners below, calculate the chance of landing on a coloured segment.

1 in 2 chance (1/2)

2 in 5 chance

4 in 5 chance (4/5)
7
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1 in 4 chance (1/4)

3 in 5 chance (3/5)

11 in 16 chance (11/16)

8
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QUESTION 9: EGYPTIAN PYRAMIDS? (3 Marks)
(a) A pyramid has 16 edges. Draw a 3D shape representing this pyramid (2 marks)

(c) What shape is the base of the pyramid? (1 mark) octagon
QUESTION 10: PALINDROMIC NUMBERS (9 MARKS)
A palindromic number is the same forwards as it is backwards, for example, 121.
(a) How many two-digit palindromes are there? (1 mark)
9 = 11, 22, 33…, 99
(b) How many three digit palindromes are there? (2 marks)
90. 1X1,2X1, 3X3, …., 9X9, where X=0-9
(c) How many palindromes are there between 1000-2000? (2 marks)
Only 10 numbers. Between 1000-1100 only 1001. 1100-1200 only 1111 etc….
(d) How can you add any 2 two-digit numbers together to always get a palindrome, where the sum of
both numbers is less than 100? (2 marks)
Add the number and its reflection (e.g. 12, 21).
(e) Write equations involving the addition of 2 numbers, of the type above, with one of the starting
numbers being 57. (2 marks)
57+75 = 132. 132+231 = 363.

9
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Chess
1. (1 mark per move)

If white moves next, find two moves to checkmate black.

1. __ __ __ to__ __ __, then 2. __ __ __to __ __ __
Be2 to Bb5, then Qf7 to Qc4

(HINT: Use the letters and numbers to record your move. E.g. moving the
black queen from position d6 to a3 is written as Qd6 to Qa3)
2. (I mark per move)

White can win in two moves. Assuming white moves first, what are the two moves?

1. __ __ __ to__ __ __, then 2. __ __ __to __ __ __
1. Qa3 to Qf8, then 2. Qf8 to Qg7 (or Ra1toRa8 depending on black Q)
10
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NOTE: MARKS ARE AWARDED FOR WORKING, NOT JUST THE END RESULT. ENSURE TO
INCLUDE ALL WORKING FOR EVERY QUESTION AND CORRESPONDING PARTS.

QUESTION 1: SNAKES AND LADDERS (9 MARKS)
A snake extends 4 numbers long. Between each number the snake can move upwards, downwards or
sideways, but not diagonally. For example, a snake may sit along 8, 15, 6 and then 18 (top row along
twice and then down one)
The snake’s score is the addition of the numbers the snake extends along. For the above snake, the
score is 8 + 15 + 6 + 18 = 47.

8

15

6

9

14

13

18

20

18

17

2

5

3

15

19

6

(a) Find the snake with the highest possible score. Calculate the score. (3 marks).

2
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(b) Find the snake with the lowest possible score. Calculate the score. (3 marks)

A ladder can also extend 4 numbers long, but can only travel one way: either upwards, downwards or
sideways (left or right).
The score of ladder is subtracting the numbers from the ‘top’ of your ladder to the bottom. You can decide
which part of the ladders is the top and bottom. For example, a ladder in the above is 3, 15, 19. 6 (along
the bottom row). Its score is 3-15-19-6 = -37.
(c) Find the ladder with the highest possible score (3 marks)

3
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QUESTION 2: BOXES IN BOXES (6 MARKS)

(a) A matchbox tray slides into its outer cover. In how many different ways can you do this? (2
marks).

(b) Below is a cube and an open box just large enough to hold it (2 Marks)

In how many different ways can you fit the cube into the box?

4
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(c) Below is square containing many other squares. How may scares can you count? (2 marks)

5
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QUESTION 3: SHOPPING TIME (8 MARKS)
Leonardo paid $21 for five items at the local marketplace which are shown below.

Candle

Quill

Ink

Fishing net

paper

For the candle and quill, he paid a total of $6
For the quill and ink, he paid a total of $10
For the ink and fishing net, he paid a total of $7
For fishing net and paper, he paid a total of $9
How much did Leonardo pay for each present?

6

Task developed by Dylan Sherman, University of Sydney, 2016
(b) The next day Leonardo purchased a pigeon, to observe its flight, for $80.22. A week later he sold it
for $128.30. A month later Leonardo decided we wanted the pigeon back to confirm some
observations, so he bought it back for $172.69. He later sold it again for $245.33. Calculate the money
that Leonardo lost or gained overall. (3 marks)

7
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QUESTION 4: COPY CAT (5 MARKS)
The grid below is divided into two identical parts. Each part has the same area and the same shape.

Draw five more ways of dividing the grid, on the blank copies below, into two identical parts by drawing
along the lines of the grid.

Rotations and reflections do not count as different!

8
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QUESTION 5: BOOK KEEPER (4 MARKS)
The pages of Mona’s book are numbered from 1.
The page numbers have a total of 555 digits. How many pages does the book have? (3 marks)

How many of the digits are a 5? (1 mark)

9
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QUESTION 6: ALIEN INTEGERS (2 MARKS)
Alien Alphas have 4 legs while Alien Betas have 9 legs. While exploring planet Athenas, Desdemones
observed 48 legs. How many Alien Alpha and Betas were there on planet Athenas?

10
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QUESTION 7: WATER FROM ICE (6 MARKS)
Every 1cm3 of ice weighs 0.917 g. Every 1 cm3 of water weighs 0.999 g. A 62 kg block of ice is melted to
produce 62 kg of water. What is the volume difference between the ice block and melted water? (Answer
to 3 decimal places and in cm3)

11
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QUESTION 8: SPINNING SUCCESS (6 MARKS)
For each of the spinners below, calculate the chance of landing on a coloured segment.

12
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QUESTION 9: EGYPTIAN PYRAMIDS? (3 Marks)
(a) A pyramid has 16 edges. Draw a 3D shape representing this pyramid (2 marks)

(b) What shape is the base of the pyramid? (1 mark)

14
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QUESTION 10: PALINDROMIC NUMBERS (9 MARKS)
A palindromic number is the same forwards as it is backwards, for example, 121.
(a) How many two-digit palindromes are there? (1 mark)

(b) How many three digit palindromes are there? (2 marks)

(c) How many palindromes are there between 1000-2000? (2 marks)

15
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(d) How can you add any 2 two-digit numbers together to always get a palindrome, where the sum of
both numbers is less than 100? (2 marks)

(e) Write equations involving the addition of 2 numbers, of the type above, with one of the starting
numbers being 57. (2 marks)

16
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Chess
1. (1 mark per move)

If white moves next, find two moves to checkmate black.

1. __ __ __ to__ __ __, then 2. __ __ __to __ __ __
(HINT: Use the letters and numbers to record your move. E.g. moving the
black queen from position d6 to a3 is written as Qd6 to Qa3)

2. (I mark per move)
White can win in two moves. Assuming white moves first, what are the two moves?

1. __ __ __ to__ __ __, then 2. __ __ __to __ __ __
17
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The universe is an infinite place and we have only started to explore its many worlds. Scientists use
lenses of different magnification to see the universe in so many new and exciting ways. Today, you are
going to explore some of the things that scientists have discovered and uncovered by zooming in
through the many worlds of this universe. We will begin with the universe that is so vast and grow
smaller and smaller until we reach the smallest world. In between, we will journey through the world
that we see in front of us in a way you will have never thought of before.

2
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QUESTION 1: THE UNIVERSE - OUR JUNKYARD (14 MARKS)
We will begin with the universe. In this world, everything is big. Really big. To put things into
perspective, in the universe you are barely even the size of an atom using our human scale of
perception.
Every week new satellites are being sent into orbit around
our earth. As they age and deteriorate, the satellites don’t
get thrown away like rubbish does on earth. Instead, they
remain in orbit, spinning around the earth. If you explore our
atmosphere at present, there is well over 500,000 detectable pieces of
space junk flying around our earth and millions too small to detect! While it may not seem an issue to
us on earth, the speeds they fly at pose a very large threat to the functioning satellites and international
space station that are in orbit.
How fast does space junk travel?
The speed of space junk can be calculated using the formula below:


Vs is the velocity (speed) of the satellite (in km/h)



G = 6.67 x 10 –11



ME is the mass of the earth



Ms is the mass of the space junk



Ro is the radius of the satellites orbit (that is how far away the satellite is from the centre of the
earth)

3
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(a)

The equation for the speed of a piece of space junk does not include the mass of the piece of
space junk. What does this tell about the speed of a tiny antennae flying around earth compared
to the speed of a heavy metal container? (2 marks)

(b)

When space junk orbits around the earth it is actually falling, but travelling so fast that it remains
in orbit. Therefore, if you were to drop a feather and bowling ball from the top of Sydney’s
Centrepoint tower, which would land first on the ground? (1 mark)

(c)

G and ME, the mass of the earth, remain CONSTANT at all times. What is the ONLY thing,
therefore, that affects the speed of space junk? (1 mark).

4
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(d)

The mass of the earth is approximately 6 x 1024 kg. A piece of space junk usually travels 385 km
from the surface of the earth, and radius of the earth (from its centre to surface) is 6,371 km.
Calculate Vs, the speed of the piece of space junk in km/h. (3 marks).

(e)

(f)

Describe how a piece of space junk could travel faster (1 mark)

Given the speeds space junk travels at, any satellites in its way could very easily be damaged
beyond repair. A job of a scientist is to investigate questions and issues in the world, and then
explore scientific and technological solutions to these problems. If we continue to release material
into space, the amount of space junk will make satellite orbit almost impossible by 2020. On
earth, scientists have been able to solve the issues of pollution and waste in many ways, from
making biodegradable packaging to designing chemical and physical machines that help recycle
and remove waste. You need to use this type of approach to design TWO solutions to the space
junk issue. For each, name the solution and describe the scientific principles behind your idea.
5

Task developed by Dylan Sherman, University of Sydney, 2016

Make sure to include as much details as possible! (20 marks)
Solution 1: (10 marks)
Name: ________________________ (1 mark)
Outline of your idea
(3 marks)

Explanation of scientific
principle behind solution
(3 marks)

Detailed explanation of how
the scientific principle will be
implemented into a practical
solution.
(3 marks)

6
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Solution 2: (10 marks)
Name: ________________________ (1 mark)
Outline of your idea
(3 marks)

Explanation of scientific
principle behind solution
(3 marks)

Detailed explanation of how
the scientific principle will be
implemented into a practical
solution.
(3 marks)
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QUESTION 2: THE BLUE PLANET (11 MARKS)
(a) Now we explore a planet in the universe - the earth, our blue planet. On earth there is a diversity of
ecosystems and habitats. Within these ecosystems are smaller systems called food chains. We are
going to create a very simple cyclic food chain, one that works in a continuous loop. Below are a list of
organisms and roles. On the page below, draw a cyclic food chain that includes the animals in the
correct order. Label each animal with their role. (7 marks)
HINT: The decomposer is the final stage in the cycle.
ORGANISM: Grass, grasshopper, hawk, fungi, frog, snake
ROLES: decomposer, tertiary consumer, primary consumer, producer, secondary consumer, final
consumer

8
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(b) To make the food chain flow, sun and water are required to be inputted at the first stage. Explain the
role each of these inputs has and on which ONE organism in the cycle they are primarily needed for. (2
marks)

(c) Describe the role of the decomposer in the food chain. (2 marks)
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QUESTION 3: THE ROCK BELOW (13 MARKS)
While it looks luscious and vibrant on the surface, Inside, is a world of molten lava, rock and poisonous
metals. We are now going to venture deep into the earth and investigate the geology within.
Being able to identify types of rocks is a very important task as geologists explore their world.
(a) There are three main types of rocks. Below are the types of rocks, pictures of rocks and locations
where these rocks may form. Match the rock type with the picture and write a location from the list
below for each type of rock (only one per rock type). (6 marks)
Locations: Beach, volcanic area, an island that once had volcanic activity.
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(b) It is possible to convert each type of rock to the other. Below are the types of rocks, along with two
intermediate products, with arrows between each type. Using the facts in part (a), write next to the
arrows the PHYSICAL PROCESSES that occur to make the conversion between the rocks the arrow
points from and to. There is a list of processes below. Each set of process may be used more than
once, or not at all. There is only ONE label for each arrow. (7 marks)
PROCESSES:
- Weathering and erosion
- heat and pressure
- pressure and cementation
- melting
- cooling
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QUESTION 4: OUR COLOURFUL HOME (9 MARKS)
On the earth, zooming in, we reach us - the humans. We see the world through the retinas in our eyes.
Unlike most animals on earth, our world lets us see colour. The way colour works, however, is most
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unusual. Colour doesn’t really exist; it is the result of how we perceive the world. Light that we receive
from the sun is white because it contains an entire spectrum of colours, primarily red, green and blue.
Surfaces adsorb and reflect certain colours only, which converts the white light into certain colours,
allowing us to see colour when the remaining light hits our retinas.
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It is possible to use coloured filters with pigments to selectively remove colours. Using the above right
image, we can see that a magenta filter will let through blue light and red light, but not green light
(rather it will absorb it). The diagram below illustrates this point.
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(a) For the yellow and cyan filters, draw arrows like the example above to illustrate which colours
(R=Red, G=Green, B=Blue) will pass through the filter, and which will be absorbed (4 marks)

Once the filters remove certain colours, the remaining coloured light join together to produce a nonwhite colour (see the colour spots in the image top left page above). For the example before part (a),
since red and blue pass through the filter, the final colour of the light will be magenta.
(b) What will the final additive colour be for the filters in part (a)? (2 marks)
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(c) Below is a more complex system with TWO filters. Using the principles of subtraction in (a) and
addition in (b) complete the arrows between each filter to illustrate the light that passes through, and
determine the final colour after light has passed through both filters. (3 marks)

14

Task developed by Dylan Sherman, University of Sydney, 2016
QUESTION 5: THE MICRO-WORLD (7 MARKS)
Our last stop today is the micro-world. This world lives and breathes every second like we do, and is
everywhere we go, but we are entirely oblivious to its presence.
The survival of bacteria is significantly dependent on the pH of the substance that the bacteria lives in.
pH describes how ‘acidic’ or ‘basic’ a substance is. Water is what we call a neutral substance, pH = 7.
As pH gets closer to 0, from 7, a substance is more acidic. Substances such as lemon juice are very
acidic. As you move up from pH = 7 to pH=14 substance get more basic. Basic substances include
cleaning materials.
(a) Below are the number of bacteria alive at different pHs. Graph the points and draw a line between
the points to represent the data. You will need to draw a graph that includes a title, labelled horizontal
and vertical axis and an appropriate interval for each axis. (5 marks)
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The Graph
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(b) By placing food, such as pickles, in acidic substances we are able to make the food last longer.
Explain why this is the case. (2 marks)
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An academic gala day
for Years 5 & 6

Science Solutions
Team Number

_____________
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The universe is an infinite place and we have only started to explore its many worlds. Scientists use
lenses of different magnification to see the universe in so many new and exciting ways. Today, you are
going to explore some of the things that scientists have discovered and uncovered by zooming in
through the many worlds of this universe. We will begin with the universe that is so vast and grow
smaller and smaller until we reach the smallest world. In between, we will journey through the world
that we see in front of us in a way you will have never thought of before.
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QUESTION 1: THE UNIVERSE - OUR JUNKYARD (14 MARKS)
We will begin with the universe. In this world, everything is big. Really big. To put things into
perspective, in the universe you are barely even the size of an atom using our human scale of
perception.
Every week new satellites are being sent into orbit around
our earth. As they age and deteriorate, the satellites don’t
get thrown away like rubbish does on earth. Instead, they
remain in orbit, spinning around the earth. If you explore our
atmosphere at present, there is well over 500,000 detectable pieces of
space junk flying around our earth and millions too small to detect! While it may not seem an issue to
us on earth, the speeds they fly at pose a very large threat to the functioning satellites and international
space station that are in orbit.
How fast does space junk travel?
The speed of space junk can be calculated using the formula below:


Vs is the velocity (speed) of the satellite (in km/h)



G = 6.67 x 10 –11



ME is the mass of the earth



Ms is the mass of the space junk



Ro is the radius of the satellites orbit (that is how far away the satellite is from the centre of the
earth)
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(a)

The equation for the speed of a piece of space junk does not include the mass of the piece of
space junk. What does this tell about the speed of a tiny antennae flying around earth compared
to the speed of a heavy metal container? (2 marks)

The speed is not dependent on the weight, so they will both travel at the SAME speed (2 marks
for correct answer, 1 mark if they had meaningful attempt).

(b)

When space junk orbits around the earth it is actually falling, but travelling so fast that it remains
in orbit. Therefore, if you were to drop a feather and bowling ball from the top of Sydney’s
Centrepoint tower, which would land first on the ground? (1 mark)
Both will land at the same time.

(c)

G and ME, the mass of the earth, remain CONSTANT at all times. What is the ONLY thing,
therefore, that affects the speed of space junk? (1 mark).

The radius (distance from earth’s centre).
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(d)

The mass of the earth is approximately 6 x 1024 kg. A piece of space junk usually travels 385 km
from the surface of the earth, and radius of the earth (from its centre to surface) is 6,371 km.
Calculate Vs, the speed of the piece of space junk in km/h. (3 marks).

27,707 km/h (1 mark for calculating the CORRECT radius value, 1 mark for calculation input, 1
mark for final value).

(e)

Describe what would make a piece of space junk travel faster. (1 mark)

If it reduced its distance from earth.

(f)

Given the speeds space junk travels at, any satellites in its way could very easily be damaged
beyond repair. A job of a scientist is to investigate questions and issues in the world, and then
explore scientific and technological solutions to these problems. If we continue to release material
into space, the amount of space junk will make satellite orbit almost impossible by 2020. On
earth, scientists have been able to solve the issues of pollution and waste in many ways, from
making biodegradable packaging to designing chemical and physical machines that help recycle
and remove waste. You need to use this type of approach to design TWO solutions to the space
junk issue. For each, name the solution and describe the scientific principles behind your idea.
Make sure to include as much details as possible! (10 marks for each solution)
5
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Solution 1: (10 marks)
Name: ________________________ (1 mark)

Explanation of scientific
principle behind solution
(3 marks)
Detailed explanation of how
the scientific principle will be
implemented into a practical
solution.
(3 marks)

Marking guidelines (9 marks)
Aspect

3 marks

2 marks

1 – 0 marks

Innovative idea
Quality of explanation
of scientific principle
behind solution
Detailed explanation of
how the scientific
principle will be
implemented into a
practical solution.
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Solution 2: (10 marks)
Name: ________________________ (1 mark)
Explanation of scientific
principle behind solution
(3 marks)
Detailed explanation of how
the scientific principle will be
implemented into a practical
solution.
(3 marks)

Marking guidelines (9 marks)
Aspect

3 marks

2 marks

1 – 0 marks

Innovative idea
Quality of explanation
of scientific principle
behind solution
Detailed explanation of
how the scientific
principle will be
implemented into a
practical solution.
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QUESTION 2: THE BLUE PLANET (11 MARKS)
(a) Now we explore a planet in the universe - the earth, our blue planet. On earth there is a diversity of
ecosystems and habitats. Within these ecosystems are smaller systems called food chains. We are
going to create a very simple cyclic food chain, one that works in a continuous loop. Below are a list of
organisms and roles. On the page below, draw a cyclic food chain that includes the animals in the
correct order. Label each animal with their role. (7 marks)
HINT: The decomposer is the final stage in the cycle.
ORGANISM: Grass, grasshopper, hawk, fungi, frog, snake
ROLES: decomposer, tertiary consumer, primary consumer, producer, secondary consumer, final
consumer
1 mark for each assigned role (6 marks) and 1 mark for the correct cycle diagram.
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(b) To make the food chain flow, sun and water are required to be inputted at the first stage. Explain the
role each of these inputs has and on which ONE organism in the cycle they are primarily needed for. (2
marks)

They apply to the producer (1 mark)
Allow for GROWTH of the grass by PHOTOSYNTHESIS (1 mark)

(c) Describe the role of the decomposer in the food chain. (2 marks)

Breaks down ORGANIC matter (natural matter, waste from animals or anything synonymous) (1
mark) allowing for grass to regrow (1 mark)
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QUESTION 3: THE ROCK BELOW (13 MARKS)
While it looks luscious and vibrant on the surface, Inside, is a world of molten lava, rock and poisonous
metals. We are now going to venture deep into the earth and investigate the geology within.
Being able to identify types of rocks is a very important task as geologists explore their world.
(a) There are three main types of rocks. Below are the types of rocks, pictures of rocks and locations
where these rocks may form. Match the rock type with the picture and write a location from the list
below for each type of rock (only one per rock type). (6 marks)
Locations: beach, volcanic area, an island that used to have volcanic activity.

1 mark for correct location (beach – sedimentary, volcanic = igneous, island = metamorphic
1 mark for each correct picture (top – igneous, middle – sedimentary, bottom – metamorphic)
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(b) It is possible to convert each type of rock to the other. Below are the types of rocks, along with two
intermediate products, with arrows between each type. Using the facts in part (a), write next to the
arrows the PHYSICAL PROCESSES that occur to make the conversion between the rocks the arrow
points from and to. There is a list of processes below. Each set of process may be used more than
once, or not at all. There is only ONE label for each arrow. (7 marks)
PROCESSES:
- Weathering and erosion
- heat and pressure
- pressure and cementation
- melting
- cooling
1 mark for each
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QUESTION 4: OUR COLOURFUL HOME (9 MARKS)
On the earth, zooming in, we reach us - the humans. We see the world through the retinas in our eyes.
Unlike most animals on earth, our world lets us see colour. The way colour works, however, is most
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unusual. Colour doesn’t really exist; it is the result of how we perceive the world. Light that we receive
from the sun is white because it contains an entire spectrum of colours, primarily red, green and blue.
Surfaces adsorb and reflect certain colours only, which converts the white light into certain colours,
allowing us to see colour when the remaining light hits our retinas.
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It is possible to use coloured filters with pigments to selectively remove colours. Using the above right
image, we can see that a magenta filter will let through blue light and red light, but not green light
(rather it will absorb it). The diagram below illustrates this point.
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(a) For the yellow and cyan filters, draw arrows like the example above to illustrate which colours
(R=Red, G=Green, B=Blue) will pass through the filter, and which will be absorbed (4 marks)

Subtrac, ve)colou
2 marks for each (1 mark per arrow)

Once the filters remove certain colours, the remaining coloured light join together to produce a nonwhite colour (see the colour spots in the image top left page above). For the example before part (a),
since red and blue pass through the filter, the final colour of the light will be magenta.
(b) What will the final additive colour be for the filters in part (a)? (2 marks)
Top – yellow, bottom – cyan.

(c) Below is a more complex system with TWO filters. Using the principles of subtraction in (a) and
addition in (b) complete the arrows between each filter to illustrate the light that passes through, and
determine the final colour after light has passed through both filters. (3 marks)

Therefore Green!
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QUESTION 5: THE MICRO-WORLD (7 MARKS)
Our last stop today is the micro-world. This world lives and breathes every second like we do, and is
everywhere we go, but we are entirely oblivious to its presence.
The survival of bacteria is significantly dependent on the pH of the substance that the bacteria lives in.
pH describes how ‘acidic’ or ‘basic’ a substance is. Water is what we call a neutral substance, pH = 7.
As pH gets closer to 0, from 7, a substance is more acidic. Substances such as lemon juice are very
acidic. As you move up from pH = 7 to pH=14 substance get more basic. Basic substances include
cleaning materials.
(a) Below are the number of bacteria alive at different pHs. Graph the points and draw a line between
the points to represent the data. You will need to draw a graph that includes a title, labelled horizontal
and vertical axis and an appropriate interval for each axis. (5 marks)
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The Graph
Effect of pH on bacteria growth
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1 mark title, 1 mark for each axis label (note pH bottom, bacterial number on left) and appropriate scale,
1 mark for points plotted (with CROSSES, not dots as above) and 1 mark for line draw.
(b) By placing food, such as pickles, in acidic substances we are able to make the food last longer.
Explain why this is the case. (2 marks)
Bacteria dies (1 mark), food remains safe to eat (1 mark).
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An academic gala day for Years 5 & 6

Engineering Challenge
Team Number

_____________
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Exploring challenging locations
The 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 early explorers encountered foreign landscapes that were challenging and life-threatening. Many who explored
Australia and New Guinea were of British or Dutch origin where
the climate was not as humid of the heat as unrelenting. Even
the actual landscapes they traversed were very alien.
Mick Leahy with Mick Dwyer who were from Toowoomba were
acclimatised to the humidity but nothing prepared them for the
vast and dense rainforests of New Guinea when they explored
its unknown interior in 1930 searching for gold. On the 10 July,
the last leg of
their journey,
they were
temporarily
lost in the
remote landscape.
Surviving in dense rainforests is very challenging. The humidity is
oppressive and if you are not familiar with the landscape, food is hard
to find. With the shade from the dense tree canopies, very little light
reaches the rainforest floor. Leahy recorded in his journal that they
travelled through “a vast area of steep, timber-topped, grass; covered
ranges and high mountain peaks.”

The task
Imagine that in order to survive, Leahy and his party had to construct a shelter to keep them safe. Your task is to design
their shelter using the materials we have supplied.
The proposed location for your shelter is pictured above. Your design must fit into this location.

Design Statement
You are to design and construct a model of the shelter from the materials provided that represent natural
materials.
Answer the questions on pages 4-5 about your design.
Include a design sketch on page 6.

Design Parameters
You will have forty minutes to design and construct the shelter.
The shelter will be marked according to:
 Appropriateness for the rainforest climate
2
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 Functionality - basic needs provisions
 Integration of design into the proposed location
 Quality of model making + free-standing

Material Limitations
1 piece of A4 cardboard = stone
4 pieces of A4 paper = plant material (leaves)
10 straws = vines
6 paddle pop sticks = wood or tree bark (specify your choice)
Note: No other materials are permitted in the final design. You are permitted to draw on the materials to improve the
aesthetics of the model, but this will only affect the quality of model making criteria.

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:
Appropriateness for rainforest climate
Functionality
Integration into the proposed location
Quality of model + free-standing
Explanation
Quality of sketch

/10
/10
/10
/10
/5
/5
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Team Number

_____________

Marking Grid
Criteria
Appropriateness for
rainforest environment
Functionality
Integration into location
Quality of model plus ability
to be free-standing
Clarity of explanation
Quality of sketch

Skilful
9-10

Effective
8-7

Sound
6-4

Limited
3-0

9-10
9-10
9-10

8-7
8-7
8-7

6-4
6-4
6-4

3-0
3-0
3-0

5
5

4
5

3-2
3-2

1-0
1-0

Explanation (5 marks)
1. How does your design fit into the location pictured? Where do you propose to build it?

TOTAL
/50

_________________________________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
2. Explain how and why your shelter is functional and appropriate for the environment.
_________________________________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
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Design Sketch – label any important features (5 marks)
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