Tasks developed by Wayne Inwood, KGS and John Mirosevich, Wesley College Perth -2014

NSW da Vinci
Decathlon
An academic gala day
for Years 9,10,11

Cartography
Session 2
„Without maps all is lost‟(Anonymous).

Team Number

_____________

Background Information
Maps can unlock mysteries or create mayhem depending upon the skill and intent of the
cartographer. The history of cartography reflects human history—exploration, political
change, and wars as well as technological change from designing maps on bark to creating
cartographic displays with computers. Cartography is the art of map making.

Let’s go and explore some more…..
CARTOGRAPHY ANAGRAMS (13 marks)
Your task is to unscramble the following words to reveal each well-known term associated
with cartography.
RECTMARO
ATUDETLI
RONHT
EULDOGNIT
NIRCETOID
YGAROGEPH
JRNCPOITE

__ __ __ __ __ __ __ __
__ __ __ __ __ __ __ __
__ __ __ __ __
__ __ __ __ __ __ __ __ __
__ __ __ __ __ __ __ __ __
__ __ __ __ __ __ __ __ __
__ __ __ __ __ __ __ __ __ __
__ __ __ __ __ __ __ __ __ __ ___

NOETNOITIAR
ARYHPOGTPO
HSTUO
GDNELE
LURRE

__ __ __ __ __ __ __ __ __ __
__ __ __ __ __
__ __ __ __ __ __
__ __ __ __ __

BONUS MARK: Use the highlighted letters from your answers above to find an important
mapper:
__ __ __ __ __ __ __ __ __ __ __ __
2

Where did ‘Flight 19’ go?
Naval Air Station Fort Lauderdale, Florida, USA: Coordinates 26° 04′ North, 80° 09′ West, December 5th,
1945. The war was over, military personnel were returning home, things were slowly returning to a form of
normality. In Fort Lauderdale, a young crew of navy pilots who joined up as the war ended were about to take
part in one of their final training runs which included navigating over the North Atlantic Ocean, off the central
east coast of Florida. For the test, they had the following orders and the five (5) TBM Avenger Torpedo
Bombers were to be led by the Instructing Officer and they had a choice of 5 different orders, they received
Navigation Problem Number 1. This had some basic
instructions which were these;
Flight 19's scheduled navigation exercise on December
5, 1945;
1. Leave NAS Fort Lauderdale 14:10 on heading 091°, drop
bombs at Hen and Chickens shoals until about 15:00 then
continue on heading 091° for 73 nautical miles (140 km)
2. Turn left to heading 346° and fly 73 nautical miles (140 km).
3. Turn left to heading 241° for 120 nautical miles (220 km) to
end exercise north of NAS Fort Lauderdale.

They were never seen again.
A Brief Sequence of Events: At about 15:45 the Fort
Lauderdale tower received a call but instead of requesting
landing instructions, the flight leader sounded confused and
worried:
“Cannot see land, we seem to be off course.” —he informed the
tower.
“What is your position?” —the tower asked. There were several moments of silence.
“We cannot be sure where we are,” —the flight leader announced. “Repeat: Cannot see land.”
Contact was lost with the flight for about 10 minutes and then it was resumed. But it wasn't the voice of the flight leader.
Instead, fuzzy voices were heard: "go east". Then, "no, we should be going west" and, "we have to go further east...
"I don't think we have gone further east" -- meanwhile, the Squadron would go far off course.
“We can't find west. Everything is wrong. We can't be sure of any direction. Everything looks strange, even the ocean.”
Another delay, and then to the surprise of the tower operator, the leader handed over his command to another pilot for no apparent
reason.
Twenty minutes later the new leader called the tower, his voice bordering on hysteria:
“We can't tell where we are... everything is... can't make out anything. We think we may be about 225 miles northeast
of (NASFL) base...”
For a few moments the pilot rambled nervously. Their location was last given as 75 miles northeast of Cocoa, Florida. At that time
the planes had slightly more than one hour's fuel supply. They may actually have been as much as 200 miles at sea.
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The flight was lost, and no sign has been found ever since, one of the great mysteries of
our times, which still stirs much interests.
A. Your first task is to plot carefully on the map below, Flight 19’s expected flight path

Flight 19's scheduled navigation exercise on December 5, 1945;
(Worth 10 marks)
1. Leave N.A.S. Fort Lauderdale, 26° 04′ N, 80° 09′ W at 14:10 on heading 091° for 50
nautical miles (92 km), drop bombs at Hen and Chickens shoals until about 15:00 then
continue on heading 091° for 73 nautical miles (140 km)
2. Turn left to heading 346° and fly 73 nautical miles (140 km).
3. Turn left to heading 241° for 120 nautical miles (220 km) to end exercise north of
NAS Fort Lauderdale.
Remember to use the scale on the map, but find the starting point carefully.
See map on next page.
In the Naval Inquest after the event, it was brought to the committee’s attention that in some of the ramblings
and hysteria from the various pilots, that the two compasses that they were reading from were giving incorrect
readings. On a review of the design of the aircraft cockpit and the compasses that were installed, it was
suggested that there may have been a magnetic attraction from the instruments that may have caused the error.
Your next task is to test the hypothesis below and see if it could make such a great coarse change that the
aircraft would end up out at sea, instead of returning to Fort Lauderdale air strip.
Hypothesis: If the magnetic attraction caused a deviation of 7 degrees, then Flight 19 would have run out
of fuel out at sea.

B. Using a different colour, and as neatly as you can, plot the flight path on the same map with the magnetic
deviation factored in to all of Flight 19's scheduled navigation for the fateful flight. You must use either
positive 7° or negative 7° for each part of the scheduled navigation route taken. (Worth 5 marks)

C. Does this support or dispute the hypothesis?

_______________________ (Worth 1 mark)

4

5

The Naval Inquest also made reference to a radio signal at 17:50 hours, radio triangulation establishes flight's
position at that time to within 50 nautical miles (93km) of 29°N 79°W and their last reported course, 270°.
D. On the same map, calculate and then record the distance in kms along each side of the triangular route that
the radio triangulation has established as Flight 19’s last known possible position. (Worth 2 marks)

One search aircraft was lost during the operation. A PBM patrol
plane (left) which was launched at approximately 7:30 p.m., 5
December 1945, to search for the missing TBM Avenger Torpedo
Bombers of Flight 19. This aircraft was never seen nor heard from
after take-off. Based upon a report from a merchant ship off Fort
Lauderdale which sighted a "burst of flame, apparently an
explosion, and passed through on oil slick at a time and place which
matched the presumed location of the PBM, it is believed this
aircraft exploded at sea and sank at approximately 28.59 N; 80.25
W. No trace of the plane or its crew was ever found.
It is these types of events that can, on their own appear sad, but unfortunate accidents. But when they are
curiously in the same area and occur regularly, then legends are born, in this case, The Bermuda Triangle. On
the map on the next page, plot the three coordinate points below the map, join them up to see where the
triangle sits, then answer the questions below.
Other famous vessels that have added to this mysterious place are the WW1 ship, the USS Cyclops lost at sea,
March 1918, but her distinct upper structure has appeared many years later, apparently cruising the foggy
waters of the Florida coast. And the Mary Celeste, who appeared in Gibraltar, after passing through the
triangle but for its Captain Briggs, his wife Sarah, two year old daughter Sophia Matilda, and the crew of
seven, nothing was to be seen or found of them ever again.
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Plot points A, B, C, on the map above and join each point to form a triangle.
Point A.

Coordinates: 18° 27′ N 66° 04′ W

Point B.

Bermuda’s capital, Hamilton. Coordinates: 32° 17′ N 64° 46′ W

Point C.

Coordinates: 25° 47′ N 80° 13′ W

In relation to the triangle plotted answer the following;
1. What is the country that Point A’s corner of the triangle rest upon?

_________________

2. What is the major city that Point A’s corner of the triangle rest upon?

_________________

3. What is the country that Point C’s corner of the triangle rest upon?

_________________

4. What is the major city that Point C’s corner of the triangle rest upon?

_________________

5. It is suggested that the waters throughout the triangle are treacherous because a warm current of water
passes through this area. What is the current called?

_________________

6. Name the shallow body of water that is the source of the warm water current? _____________
(Worth 6 marks)
7

The image above represents only a fraction of global air traffic movement around the world on a daily basis.

After reading the article provided on ‘Aircraft movement and traffic control:’ explain two important
technologies or conventions within the aviation industry which makes these flights possible and safeguards
against total traffic mayhem. (Bonus marks are awarded for answers which cite a technology but do not copy
sentences straight from article express in your own words.)-- (Worth 13 marks)
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________
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NSW da Vinci
Decathlon
An academic gala day
for Years 9,10,11

Cartography Answers
Session 2
„Without maps all is lost‟(Anonymous).

Team Number

_____________

Background Information
Maps can unlock mysteries or create mayhem depending upon the skill and intent of the
cartographer. The history of cartography reflects human history—exploration, political
change, and wars as well as technological change from designing maps on bark to creating
cartographic displays with computers. Cartography is the art of map making.

Let’s go and explore some more…..
CARTOGRAPHY ANAGRAMS (13 marks)
Your task is to unscramble the following words to reveal each well-known term associated
with cartography.
RECTMARO
ATUDETLI
RONHT
EULDOGNIT
NIRCETOID
YGAROGEPH
JRNCPOITE

M E R C A T O R
L A T I T U D E
N O R T H
L O N G I T U D E
D I R E C T I O N
G E O G R A P H Y
P R O J E C T I O N

NOETNOITIAR

O R I E N T A T I O N

ARYHPOGTPO

T O P O G R A P H Y

HSTUO
GDNELE
LURRE

S O U T H
L E G E N D
R U L E R

BONUS MARK: Use the highlighted letters from your answers above to find an important
mapper:
2

C A R T O G R A P H E R

Where did „Flight 19‟ go?
Naval Air Station Fort Lauderdale, Florida, USA: Coordinates 26° 04′ North, 80° 09′ West, December 5th,
1945. The war was over, military personnel were returning home, things were slowly returning to a form of
normality. In Fort Lauderdale, a young crew of navy pilots who joined up as the war ended were about to take
part in one of their final training runs which included navigating over the North Atlantic Ocean, off the central
east coast of Florida. For the test, they had the following orders and the five (5) TBM Avenger Torpedo
Bombers were to be led by the Instructing Officer and they had a choice of 5 different orders, they received
Navigation Problem Number 1. This had some basic instructions
which were these;
Flight 19's scheduled navigation exercise on December 5, 1945;
1. Leave NAS Fort Lauderdale 14:10 on heading 091°, drop bombs at
Hen and Chickens shoals until about 15:00 then continue on heading
091° for 73 nautical miles (140 km)
2. Turn left to heading 346° and fly 73 nautical miles (140 km).
3. Turn left to heading 241° for 120 nautical miles (220 km) to end
exercise north of NAS Fort Lauderdale.

They were never seen again.
A Brief Sequence of Events: At about 15:45 the Fort Lauderdale
tower received a call but instead of requesting landing instructions, the
flight leader sounded confused and worried:
“Cannot see land, we seem to be off course.” —he informed the tower.
“What is your position?” —the tower asked. There were several moments of silence.
“We cannot be sure where we are,” —the flight leader announced. “Repeat: Cannot see land.”
Contact was lost with the flight for about 10 minutes and then it was resumed. But it wasn't the voice of the flight leader.
Instead, fuzzy voices were heard: "go east”. Then, "no, we should be going west" and, “we have to go further east...
"I don't think we have gone further east" -- meanwhile, the Squadron would go far off course.
“We can't find west. Everything is wrong. We can't be sure of any direction. Everything looks strange, even the ocean.”
Another delay, and then to the surprise of the tower operator, the leader handed over his command to another pilot for no apparent
reason.
Twenty minutes later the new leader called the tower, his voice bordering on hysteria:
“We can't tell where we are... everything is... can't make out anything. We think we may be about 225 miles northeast
of (NASFL) base...”
For a few moments the pilot rambled nervously. Their location was last given as 75 miles northeast of Cocoa, Florida. At that time
the planes had slightly more than one hour's fuel supply. They may actually have been as much as 200 miles at sea.
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The flight was lost, and no sign has been found ever since, one of the great mysteries of
our times, which still stirs much interests.

A. Your first task is to plot carefully on the map below, Flight 19’s expected flight path

Flight 19's scheduled navigation exercise on December 5, 1945; (Worth 10 marks)
1. Leave N.A.S. Fort Lauderdale, 26° 04′ N, 80° 09′ W at 14:10 on heading 091° for 50 nautical
miles (92 km), drop bombs at Hen and Chickens shoals until about 15:00 then continue on
heading 091° for 73 nautical miles (140 km)
2. Turn left to heading 346° and fly 73 nautical miles (140 km).
3. Turn left to heading 241° for 120 nautical miles (220 km) to end exercise north of NAS Fort
Lauderdale.
Remember to use the scale on the map, but find the starting point carefully.









Mark for the start point at Fort Lauderdale.
Red line was the expected flight path.
The blue are the possible paths with errors.
With 6 of the 8 possibilities being inland, and 2 of the 8 being out at sea, possibly give evidence that the
explanation/hypothesis is plausible.
Consider an error being positive all the way, or negative all the way, but do give marks for other possibilities.
If you follow the error paths, either all positive 7, or all negative 7, then both paths end up back on the same
point as the normal flight plan.
Hence the theory would be proven incorrect.
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5

In the Naval Inquest after the event, it was brought to the committee‟s attention that in some of the ramblings
and hysteria from the various pilots, that the two compasses that they were reading from were giving incorrect
readings. On a review of the design of the aircraft cockpit and the compasses that were installed, it was
suggested that there may have been a magnetic attraction from the instruments that may have caused the error.
Your next task is to test the hypothesis below and see if it could make such a great coarse change that the
aircraft would end up out at sea, instead of returning to Fort Lauderdale air strip.
Hypothesis: If the magnetic attraction caused a deviation of 7 degrees, then Flight 19 would have run out
of fuel out at sea.
B. Using a different colour, and as neatly as you can, plot the flight path on the same map with the magnetic
deviation. (Worth 5 marks)

The Naval Inquest also made reference to a radio signal at 17:50 hours, radio triangulation establishes flight's
position at that time to within 50 nautical miles (93 km) of 29°N 79°W and their last reported course, 270°.
C. Does this support or dispute the hypothesis?

___Incorrect____ (Worth 1 mark)

D. Similar distances to those shown for red triangle on page 4 map

One search aircraft was lost during the operation. A PBM patrol
plane (left) which was launched at approximately 7:30 p.m., 5
December 1945, to search for the missing TBM Avenger Torpedo
Bombers of Flight 19. This aircraft was never seen nor heard from
after take-off. Based upon a report from a merchant ship off Fort
Lauderdale which sighted a "burst of flame, apparently an
explosion, and passed through on oil slick at a time and place which
matched the presumed location of the PBM, it is believed this
aircraft exploded at sea and sank at approximately 28.59 N; 80.25
W. No trace of the plane or its crew was ever found.
It is these types of events that can, on their own appear sad, but unfortunate accidents. But when they are
curiously in the same area and occur regularly, then legends are born, in this case, The Bermuda Triangle. On
the map on the next page, plot the three coordinate points below the map, join them up to see where the
triangle sits, then answer the questions below.
Other famous vessels that have added to this mysterious place are the WW1 ship, the USS Cyclops lost at sea,
March 1918, but her distinct upper structure has appeared many years later, apparently cruising the foggy
waters of the Florida coast. And the Mary Celeste, who appeared in Gibraltar, after passing through the
triangle but for its Captain Briggs, his wife Sarah, two year old daughter Sophia Matilda, and the crew of
seven, nothing was to be seen or found of them ever again.
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Point A.

Coordinates: 18° 27′ N 66° 04′ W

Point B.

Bermuda‟s capital, Hamilton. Coordinates: 32° 17′ N 64° 46′ W

Point C.

Coordinates: 25° 47′ N 80° 13′ W

1. What is the country that Point A‟s corner of the triangle rest upon?

___Puerto Rico________

2. What is the major city that Point A‟s corner of the triangle rest upon? San Juan (capital Puerto Rico)
3. What is the country that Point C‟s corner of the triangle rest upon?

___USA_________

4. What is the major city that Point C‟s corner of the triangle rest upon?

__Miami_______

5. It is suggested that the waters throughout the triangle are treacherous because a warm current of water
passes through this area. What is the current called?

___Gulf Stream__

6. Name the shallow body of water that is the source of the warm water current? _Gulf of Mexico

(Worth 6 marks)
7

The image above represents only a fraction of global air traffic movement around the world on a daily basis.
Explain two important technologies or conventions within the aviation industry which makes these flights
possible and safeguards against total traffic mayhem.


10-13





6-9



Suggested Marking Criteria
Clear and scholarly response which identifies at least two distinct technologies and/or
conventions which safeguard aviation traffic on a global scale.
Students may only use a direct name or title of technology from the supplied information
sheet but not copy full sentences.
Students may refer to other valid forms of technology which aid in flight safety but are not
given on information sheets.
Markers discretion for final grade



Reasonable response which identifies at least two distinct technologies and/or conventions
distinct technologies which safeguard aviation traffic on a global scale.
Students mainly use sentences directly from the supplied information sheet.
Students may refer to other valid forms of technology which aid in flight safety but are not
given on information sheets.
Markers discretion for final grade

2-5




Reasonable response which identifies only one distinct technologies and/or conventions
Markers discretion for final grade

0-1



Poor response which identifies only one distinct technologies and/or conventions




(Worth 13 marks)
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NSW da Vinci
Decathlon
An academic gala day
for years 9,10,11

Code Breaking
Session 3
‘The noblest pleasure is the joy of understanding’ Leonardo da Vinci.

Team Number

_____________

Task developed by John Mirosevich, Wesley College WA, 2014

Code Breaking
Please be aware that not all codes are the same level of difficulty and some will take
longer than others. If you cannot solve the problem quickly then leave it and come
back to it later. Write your answers on the Answer Sheet Provided.

Arthur Conan Doyle is the author and creator of the Sherlock Holmes
character and the many adventures that he embarked upon, usually with his
trusty partner, Doctor Watson. The stories have inspired a new generation of
adventures through movies T.V. shows such as “Sherlock” and “Elementary”,
each tacking a more contemporary approach to Holmes and Watson adventures,
solving mysteries which no mortal is able to. In Doyle’s many books and short
stories, many mysteries required Homes and Watson to decipher clues in many
forms; the most popular was `The Case of the Dancing Men’ where a cipher
code was used which was first interpreted as childish drawings and sketches. The
final clue, shown here;

ELSIE PREPARE TO MEET THY GOD

They were the vital final clue that gave Holmes and Watson the warning to save
the heroine of the story and the culprit is arrested and barely avoids the noose on
a technicality of law.

In this task, imagine that Holmes has retired and is gathering his memoirs to
help write his own biography. He discovers a number of clues and ciphers which
he did not solve as the cases were solved and he moved on, or, they were ciphers
put together by his assistant Dr. Watson to try and test Holmes abilities. Watson
had no greater pleasure than catching him out!! Help Holmes solve these codes.
Holmes notices that Dr. Watson has left some notes on some of the ciphers –
these may help you solve the mystery. Good Luck!!
Image sources :
File:Arthur Conan Doyle by Herbert Rose Barraud 1893.jpg|Arthur Conan Doyle by Herbert Rose Barraud 1893,
http://commons.wikimedia.org/wiki/File:Arthur_Conan_Doyle_by_Herbert_Rose_Barraud_1893.jpg Sourced 24th March 2014.
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Task developed by John Mirosevich, Wesley College WA, 2014
And; http://dogsupreme.deviantart.com/art/Sherlock-Holmes-Dancing-Men-153668087 Sourced 24th March 2014.

3

Task developed by John Mirosevich, Wesley College WA, 2014

Code 1
Decode the following quote:

Code 2
Decode the following message which Dr. Watson has left a clue, Holmes is sure that it is
his hand write these brief notes:

Code 3
Decode this quote from a man who was not scared to take the first step. Watson left a
note with a word and number – can you help Holmes solve this code;

Code 4
Decode this message carved into a granite plaque, in a secret code, with some advice to
those who will take the advice. The plaque was dated sometime in the late 1600’s. What
does it say?

4

Task developed by John Mirosevich, Wesley College WA, 2014

Code 5
A number cipher on the right has a message from the Lord of the Ladies, Watson found
an old note which he thinks is connected to the number cipher; the message that
Watson left, “code key?” suggests a connection.
Decode the following passage:

5,2
1,5
5,4
2,4
3,3
5,4
1,3
1,5
4,4
3,1

2,3
4,2
4,3
4,4
1,5
4,3
4,4
4,2
1,2

4,2
1,5
4,4
2,4
4,2
4,5
1,5
1,5
1,5

1,5
2,4
1,5
4,3
1,1
4,3
1,4
3,2
1,5

4,4
4,3
4,2
2,2
3,1
3,5
4,4
4,5
5,1

2,3
3,2
5,4
1,5
3,1
1,5
2,3
4,3
2,4

Code 6
Decode the following passage from a writer of the modern age, but Watson, in his
Victorian manner would refer to her as a “Lady of Letters”; though he could not
discover the form of the code used. As a member of the modern age, Holmes hopes you
can help him find out the message?

93925343383728255866978379
Code 7
Watson as left this final code as the last challenge, not for its difficulty, but its
sentiment. It is found on the tombstone of a dear friend. What does it say?

5

Task developed by John Mirosevich, Wesley College WA, 2014

Code Breaking – Answer sheet
Year 9 & 10
Team No: _______________
Write your answers in the space provided.

Answer

Mark

Code 1

/5

Code 2

/5

Code 3

/5

Code 4

/5

Code 5

/5

Code 6

/5

Code 7

/5
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NSW da Vinci
Decathlon
An academic gala day
for years 9,10,11

Code Breaking Answers
Session 3
‘The noblest pleasure is the joy of understanding’ Leonardo da Vinci.

Team Number

_____________

Code Breaking
Please be aware that not all codes are the same level of difficulty and some will take
longer than others. If you cannot solve the problem quickly then leave it and come
back to it later. Write your answers on the Answer Sheet Provided.

Arthur Conan Doyle is the author and creator of the Sherlock Holmes
character and the many adventures that he embarked upon, usually with his
trusty partner, Doctor Watson. The stories have inspired a new generation of
adventures through movies T.V. shows such as “Sherlock” and “Elementary”,
each tacking a more contemporary approach to Holmes and Watson adventures,
solving mysteries which no mortal is able to. In Doyle’s many books and short
stories, many mysteries required Homes and Watson to decipher clues in many
forms; the most popular was `The Case of the Dancing Men’ where a cipher
code was used which was first interpreted as childish drawings and sketches. The
final clue, shown here;

ELSIE PREPARE TO MEET THY GOD

They were the vital final clue that gave Holmes and Watson the warning to save
the heroine of the story and the culprit is arrested and barely avoids the noose on
a technicality of law.

In this task, imagine that Holmes has retired and is gathering his memoirs to
help write his own biography. He discovers a number of clues and ciphers which
he did not solve as the cases were solved and he moved on, or, they were ciphers
put together by his assistant Dr. Watson to try and test Holmes abilities. Watson
had no greater pleasure than catching him out!! Help Holmes solve these codes.
Holmes notices that Dr. Watson has left some notes on some of the ciphers –
these may help you solve the mystery. Good Luck!!
Image sources : File:Arthur Conan Doyle by Herbert Rose Barraud 1893.jpg|Arthur Conan Doyle by Herbert Rose Barraud
1893, http://commons.wikimedia.org/wiki/File:Arthur_Conan_Doyle_by_Herbert_Rose_Barraud_1893.jpg Sourced 24th
March 2014.
And; http://dogsupreme.deviantart.com/art/Sherlock-Holmes-Dancing-Men-153668087 Sourced 24th March 2014.
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Code 1
Decode the following quote:

Code 2
Decode the following message which Dr. Watson has left a clue, Holmes is sure that it is
his hand write these brief notes:

Code 3
Decode this quote from a man who was not scared to take the first step. Watson left a
note with a word and number – can you help Holmes solve this code;

Code 4
Decode this message carved into a granite plaque, in a secret code, with some advice to
those who will take the advice. The plaque was dated sometime in the late 1600’s. What
does it say?

3

Code 5
A number cipher on the right has a message from the Lord of the Ladies, Watson found
an old note which he thinks is connected to the number cipher; the message that
Watson left, “code key?” suggests a connection.
Decode the following passage:

5,2
1,5
5,4
2,4
3,3
5,4
1,3
1,5
4,4
3,1

2,3
4,2
4,3
4,4
1,5
4,3
4,4
4,2
1,2

4,2
1,5
4,4
2,4
4,2
4,5
1,5
1,5
1,5

1,5
2,4
1,5
4,3
1,1
4,3
1,4
3,2
1,5

4,4
4,3
4,2
2,2
3,1
3,5
4,4
4,5
5,1

2,3
3,2
5,4
1,5
3,1
1,5
2,3
4,3
2,4

Code 6
Decode the following passage from a writer of the modern age, but Watson, in his
Victorian manner would refer to her as a “Lady of Letters”; though he could not
discover the form of the code used. As a member of the modern age, Holmes hopes you
can help him find out the message?

93925343383728255866978379
Code 7
Watson as left this final code as the last challenge, not for its difficulty, but its
sentiment. It is found on the tombstone of a dear friend. What does it say?

4

Code Breaking – Answer Sheet Year 9 & 10.
SOLUTIONS

Mark

GSVFOGRNZGVNBHGVIBRHLMVHLDMHVOU
Code 1

The ultimate mystery is one's own self.
Sammy Davis, Jr.

/5

(Atbash Cipher - alphabet is reversed i.e. : a = z, b = y, ….. z = a)
OAYEN YRTOI SPEBT NMYAT ETRAM SEYFH
WRDST CMRHN IIIYE SHELT OELIO ESL

Code 2

One may say the eternal mystery of the world is its comprehensibility.
Albert Einstein

/5

(Rail Fence Cipher – 3 rows)

Code 3

SRWADHS SEEDTEO NEEODTR EANDRBF EOSYCSR
NTINRDN MYEEOSS AINARTD WIAMSUT
Mystery creates wonder and wonder is the basis of man's desire to
understand.

/5

Neil Armstrong
(Columnar Transposition Cipher, Key Word "ZEBRA", Key Number is "541236")

Code 4

The senses are of the earth; Reason, stands apart in contemplation.

/5

Leonardo da Vinci
(Pigpen – Masonic Cipher)
Code 5

Where there is mystery, it is generally suspected there must also be evil.
(Tap Code Cipher i.e. a = 1,1 b = 1,2 z = 5,5 (5X5 grid))

Lord Byron

/5

93925343383728255866978379

Code 6

We wake, if ever at all, to mystery
Annie Dillard

/5

(Mobile Phone Keys)
FGRRY GEHRO YNQRF GENVT UGNEG UHEPB ANAQB LYRXA
VTUGC NGEVB GCULF VPVNA NAQZN ABSYR GGREF

Code 7

Steel True, Blade Straight, Arthur Conan Doyle, Knight,
Patriot, Physician, and Man of Letters.
Epitaph on a Tombstone of Arthur C. Doyle, creator of Sherlock Holmes
(Caesar Cipher - alphabet shifted i.e. a = n , z = ?)

5

/5

Developed by Karen Yager, Knox Grammar School, 2014

NSW da Vinci
Decathlon
An academic gala day
for years 9,10,11

Creative Producers
Sessions 1 & 2
‘The deeper the feeling, the greater the pain’ Leonardo da Vinci.

Team Number

_____________

Task developed by Karen Yager, Knox Grammar School 2013

Creative Producers
Background Information
Photographs are fascinating as they freeze in time an image from the past. They transport us
to the past, tell a story and provoke thought about what happened. They often reveal more
about what is not in the frame as the person capturing the image is choosing what to include
and what to omit.

Task: 60 second Dramatic Performance
The team’s challenge is to create a 60-second dramatic performance that is inspired by ONE
of the photographs below. The performance can be in any genre but it must incorporate the
elements of mystery and mayhem. Each group will have ten minutes to prepare for the
presentation.

Task developed by Karen Yager, Knox Grammar School 2013

Marking Criteria
You will be marked on the basis of the following criteria:






Physicality and voice
Coherence – structure
Dramatic communication of ideas
Flair and creativity
Content and use of the photograph

/10
/10
/10
/10
/10

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

Criteria
Physicality and voice
Coherence – structure
Dramatic communication of
ideas
Flair and creativity
Content and use of
photograph

Marking Grid

Skilful
9-10

Effective
8-7

Sound
6-4

Limited
3-0

TOTAL
/50

Task developed by the Math Faculty, Knox Grammar School 2104

NSW da Vinci
Decathlon
An academic gala day
for years 9, 10 & 11

Mathematics Challenge
Session 2
‘Among all the studies of natural causes and reasons Light chiefly delights the beholder; and
among the great features of Mathematics the certainty of its demonstrations is what
preeminently (tends to) elevate the mind of the investigator’ Leonardo da Vinci.

Team Number

_____________
1

Task developed by the Math Faculty, Knox Grammar School 2104

Mathematics of
Mystery and Mayhem

The ABD al-Samad Complex in Natanz Iran AD 1304

Please show all working as marks will be awarded for thinking!
You can use a calculator where necessary.

2

Task developed by the Math Faculty, Knox Grammar School 2104

Question 1 Game on Game off (2 marks)
In a game of 12 players that lasts for exactly 75 minutes there are 6 reserves who alternate
equally with starting players. It means that all players, including reserves, are in the game for
exactly the same amount of time.
How long is this?

Question 2 Fibonacci Sequence (3 marks)
The formula for the nth number in the Fibonnacci Sequence is given by:
n

1  1 5 
1  1 5 
T

 


5 2 
5  2 

Calculate T when n = 2.

3

n

Task developed by the Math Faculty, Knox Grammar School 2104

Question 3 Pyramid Angles (5 marks)
The great Pyramid of Giza seems to have the proportions in terms of the golden ratio
  1.61803 (5dp) as shown in the diagram below. It was not unusual to build pyramids

where the sloping face formed the same angle with the horizontal ground.
If this angle is denoted by ABC in the diagram.
1

(a)

Evaluate

(b)

Write down the value of tan ABC

2

(c)

Calculate this angle to the nearest minute of a degree.

2

 to 5 decimal places.

A

B

4

C

Task developed by the Math Faculty, Knox Grammar School 2104

Question 4 (2 marks)

Which of the following tiles will complete the square above?

5

Task developed by the Math Faculty, Knox Grammar School 2104

Question 5
(a)

(4 marks)

What would be the radius of a circle need to be if the perimeter of that circle

2

was to be numerically equal to its area. Give your answer in centimetres.

r

(b)

If for the radius in part (a) above, the area is transformed so that instead we now have

a square with the same area as the original circle.

What would be the exact value of the length of the side of this square?

6

2
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Question 6 Dead Diophantus (5 marks)
A famous Greek Mathematician wished the following to be engraved on his gravestone.
When translated this reads as follows: (Note: Let D be the age Diophantus lived in years
before he died.)
D
D
years he was a boy, it took another
years before he started to
6
12
D
grow a beard, then he married after another
years. Five years after that
7
D
he had a son who lived a life equal to
years. Finally 4 years after that
2
Diophantus died.”

“For

The sum of all the ages mentioned above = D
(a) Form an equation that represents the sum of the years Diophantus lived.

2

(b) Calculate the value of D.

3

7

Task developed by the Math Faculty, Knox Grammar School 2104

Question 6 Pascal vs. Leibniz (6 marks)
Pascal’s Triangle is well known

What is less well known is the Leibniz Harmonic Triangle

Let us assign C (n, r ) to mean the nth number in the rth row, where r = 1, 2, 3, 4...., of Pascal’s
triangle and B(n, r ) as the Leibniz fraction, which is the nth fraction in the rth row, where r =
1, 2, 3, 4...., of the Leibniz triangle.
(a)

Find the value of C(3,5)

1

(b)

Find the value of B(3,5)

1

8
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(c)

Hence find the value of C(3,5)  B(3,5) in simplest fraction form.

1

(d)

Can you generalise your answer for part (d) to get a result for C (n, r )  B(n, r ) ?

1

(e) By carefully examining the Leibniz Harmonic Triangle above we find the sum of the
two fractions in the row below equalling the single fraction above them.

Complete the remaining

4 fractions of the next line of the triangle.

1 , , , , , 1
6
6

9

2

Task developed by the Math Faculty, Knox Grammar School 2104

Question 7 Gauss the Greatest (2 marks)
Carl Friedrick Gauss was asked by his Year 2 Teacher to add the numbers

1 2  3 4 .............. 97  98  99 100
Almost instantly he gave the correct answer of

5050.

What steps did he take to perform this calculation so quickly?
Demonstrate your method very clearly.

10
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Question 8 (4 marks)
Consider an Arithmetic series with a sum equal to “S” given by
Sn  a  (a  d )  (a  2d )  .........  (a  (n  3)d )  (a  (n  2)d )  (a  (n 1)d )
where
a
=
the first term in the series

d

=

the constant (common) difference between each term.

n

=

the number of terms in the series.

Sn

=

the sum of the first n terms of the series

We wish to find a formula in terms of a, d, and n that adds up an Arithmetic Series like
above.
Steps
1. Write the series above in reverse
2. Then begin to add the first term in the series above with the first term in the reverse
series.
3. Continue to add corresponding pairs of terms until all the pairs in the series have been
added.
4. Then write down the generalised formula for finding the sum to n terms of the series
Complete the following steps using the information given above.
Sn  a  (a  d )  (a  2d )  .......................  (a  (n  3)d )  (a  (n  2)d )  (a  (n  1)d )

Reversing the first line we get
Sn  (a  (n  1)d )  (a  (n  2)d )  (a  (n  3)d )  ...............  (a  2d )  (a  d )  a

Adding these two lines
 2Sn  (2a  (n 1)d )  .............................

2

 2Sn  n(..........................................

1

n
 Sn  (......................
2

1

11
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Question 9 Pondering Pythagoras (4 marks)
Consider a right angled triangle with its smallest side = 3 cm, its next side length is x cm and
its hypotenuse = 150% of the length of the middle side length x cm.

(i)

Draw a diagram showing this information.

1

(ii)

Write a number sentence for this using Pythagoras theorem.

1

(iii)

Find the value of x to 2 decimal places.

2

12
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Question 10 Not so cute cubes (2 marks)

When the above is folded to form a cube, one of the diagrams can be produced. What is it?

13
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Question 11 Exponential Limitations (4 marks)
The exponential number “e” arises in many places. Here is one of them.


1 1 
e  limit
n 
n 


n

2

(a)

Evaluate this number e when n = 100 000. Give your answer to 6 decimal places.

(b)

Write the percentage error when comparing the answer for part (a) above to for the 2
more exact value of e, namely 2.718282, correct to 3 significant figures.

14
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Question 12 Rectangular Ramifications (4 marks)
This was a real problem written down on a clay tablet from ancient Babylon around 2000BC.
“A rectangular field with an area of 60 square units has one side
that is 7 units bigger than the other. How big are the sides of the
field?”
Let x = the short side length of the field.
(a)

Draw a diagram of the field

1

(b)

Write down an equation that represents this area relationship.

1

(c)

Solve this equation to find the side lengths of the rectangle.

2

15
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Question 13 Grappling with Pi (4 marks)
Various ways have been discovered for calculating pi. Some of these very rapidly
approximate the value of pi.
Ramanjun’s Method very quickly calculates the value of 

1





   4n !(1103  26390n 



 2 2   

4
9801 n0
 n! 3964n

 


 





When broken down this formula can be partially written (with only the first two terms) as

1  2 2 1103  24 (1103  26390) 

 9801
3964

3

(a)

Calculate the value of 1/ pi correct to 5 decimal places.

(b)

From your answer to part (a) above, calculate the value of pi to 5 decimal places. 1

16
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NSW da Vinci decathlon Chess 2014 Years 9, 10, 11
1. White to play and checkmate black in two moves
Solution:

2. White to play and checkmate in 2 moves
Solution:

17
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3. White to play and checkmate in 2 moves
Solution:

4. White to play and checkmate black in 2 moves
Solution:

18

Task developed by the Math faculty, Knox Grammar School 2014

NSW da Vinci
Decathlon
An academic gala day
for years 9, 10 & 11

Mathematics Challenge
Answers
Session 2
‘Among all the studies of natural causes and reasons Light chiefly delights the beholder; and
among the great features of Mathematics the certainty of its demonstrations is what
preeminently (tends to) elevate the mind of the investigator’ Leonardo da Vinci.

Team Number
1|Page

_____________

Task developed by the Math faculty, Knox Grammar School 2014

Mathematics of
Mystery and Mayhem

The ABD al-Samad Complex in Natanz Iran AD 1304

Please show all working as marks will be awarded for thinking!
You can use a calculator where necessary.

2|Page
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Question 1 Game on Game off. (2 marks)
In a game of 12 players that lasts for exactly 75 minutes there are 6 reserves who alternate
equally with starting players. It means that all players, including reserves, are in the game for
exactly the same amount of time.
How long is this?

Answer C
The game lasts 75 minutes and 12 players can be in the game for its duration, so that there are
a total of 900 player minutes (75 mins x 12 players. If 18 players are involved, the sum is
(75 x 12) divided by 18 = 50 minutes
Marking Scheme: Award 1 mark for 900 player minutes or evidence of this. 1 mark for
correct answer.

Question 2 Fibonacci Sequence (3 marks)
The formula for the nth number in the Fibonnacci Sequence is given by
n

1  1 5 
1  1 5 
T

 


5 2 
5  2 

n

Calculate T when n = 2.
n

n

2

2

1  1 5 
1 1 5 
T

 


5 2 
5  2 

1  1 5 
1 1 5 
T

 


5 2 
5  2 
1
1
T
(1  5) 2 
(1  5) 2
4 5
4 5
1
T
(6  2 5  6  2 5)
4 5
T 1
Marking Scheme: Award 1 mark for correct substitution, 1 mark for expansion, 1 mark for
correct final result.

3|Page
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Question 3 Pyramid Angles (5 marks)
The great Pyramid of Giza seems to have the proportions in terms of the golden ratio
  1.61803 (5dp) as shown in the diagram below. It was not unusual to build pyramids

where the sloping face formed the same angle with the horizontal ground.
If this angle is denoted by ABC in the diagram.
(a)

Evaluate

1

 to 5 decimal places.

  1.61803  1.27202(5dp)

(b)

Write down the value of tan ABC

2

1.27202
1
Marking Scheme: Award 2 marks for correct choice, Deduct 1 mark for absence of
stated angle.
tan ABC =

(c)

2

Calculate this angle to the nearest minute of a degree.

ABC  tan 1 (1.27202)  510501 (nearest minute)
Marking Scheme: Award 1 for correct expression for angle, 1 mark for correct
rounding

B

4|Page

C
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Question 4 (2 marks)

Which of the following tiles will complete the square above?

Answer C
Reading across columns and down rows, unique elements in the first two are transferred to
the third (bottom or right). Common elements disappear.
Marking Scheme: Award 1 for correct answer, 1 mark for some sort of correct reasoning.
5|Page

Task developed by the Math faculty, Knox Grammar School 2014

Question 5
(a)

(4 marks)

What would be the radius of a circle need to be if the perimeter of that circle

2

was to be numerically equal to its area. Give your answer in centimetres.

r

2 r   r 2
2r  r 2
r  2 ,r  0
The required radius = 2 cm
Marking Scheme: Award 1 mark for correct first line expression, 1 mark for correct
radius.
(b)

If for the radius in part (a) above, the area is transformed so that instead we
now have a square with the same area as the original circle.

What would be the exact value of the length of the side of this square?

2

For r = 2 the area of the circle was A   22  4

Award 1

Hence the side length of such a square will be 2 

Award 1

6|Page
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Question 6 Dead Diophantus (5 marks)
A famous Greek Mathematician wished the following to be engraved on his gravestone.
When translated this reads as follows.
Note: Let D be the age Diophantus lived in years before he died.
D
D
years he was a boy, it took another
years before he started to
6
12
D
grow a beard, then he married after another
years. Five years after that
7
D
he had a son who lived a life equal to
years. Finally 4 years after that
2
Diaphantus died.”

“For

The sum of all the ages mentioned above = D
(a) Form an equation that represents the sum of the years Diophantus lived.

2

D D D
D
  5  4  D
6 12 7
2

Marking Scheme. Deduct 1 mark for each error made in the expression.
(b) Calculate the value of D.

3

D D D
D
  5  4  D
6 12 7
2
14 D 7 D 12 D
42 D


5
4 D
84
84
84
84
14  7  12  42
D(
)9  D
84
75
D( )  9  D
84
75
D  D( )  9
84
3
D( )  9
28
 D  84

Marking Scheme. Continuing errors will need to be checked here if an error was made in the
initial line. Award 1 mark for managing the factoring of D, 1 mark for the Lowest common
Denominator of 84 and 1 mark for the correct final answer.
7|Page
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Question 6 Pascal vs. Leibniz (6 marks)
Pascal’s Triangle is well known

What is less well known is the Leibniz Harmonic Triangle

Let us assign C (n, r ) to mean the nth number in the rth row, where r = 1, 2, 3, 4...., of Pascal’s
triangle and B(n, r ) as the Leibniz fraction, which is the nth fraction in the rth row, where r =
1, 2, 3, 4...., of the Leibniz triangle.
(a)

Find the value of C(3,5)

6

1

(b)

Find the value of B(3,5)

1
30

1

8|Page
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1
5

(c)

Hence find the value of C(3,5)  B(3,5) in simplest fraction form.

(d)

Can you generalise your answer for part (d) to get a result for C (n, r )  B(n, r ) ?

1

1

1
Product = n

(e)

By carefully examining the Leibniz Harmonic Triangle above we find the sum of the
two fractions in the row below equalling the single fraction above them.

Complete the remaining

4 fractions of the next line of the triangle.

2

1 , , , , , 1
6
6
1, 1 , 1 , 1 , 1 ,1
6 30 60 60 30 6
Marking Scheme. Award 1 mark for two correct fractions positioned correctly 1 more mark
for the correct four fractions..

9|Page
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Question 7 Gauss the Greatest ( 2 marks)
Carl Friedrick Gauss was asked by his Year 2 Teacher to add the numbers

1 2  3 4 .............. 97  98  99 100
Almost instantly he gave the correct answer of

5050.

What steps did he take to perform this calculation so quickly.
Demonstrate your method very clearly.
He just recognised that taking pairs of numbers viz. 1+100 then 2 + 99 then 3 + 98 that he
would get 50 pairs of a constant sum of 101. He just then multiplied 50 by 101 to get 5050.

Marking Scheme. Award 1 mark for recognising the addition of suitable pairs whose sum =
101, and 1 mark for recognising the number of pairs as 50 and the final product = 5050 being
correct..

10 | P a g e
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Question 8 (4 marks)
Consider an Arithmetic series with a sum equal to “S” given by
Sn  a  (a  d )  (a  2d )  .........  (a  (n  3)d )  (a  (n  2)d )  (a  (n 1)d )
where
a
=
the first term in the series

d

=

the constant (common) difference between each term.

n

=

the number of terms in the series.

Sn

=

the sum of the first n terms of the series

We wish to find a formula in terms of a,d, and n that adds up an Arithmetic Series like above.
Steps
1. Write the series above in reverse
2. Then begin to add the first term in the series above with the first term in the reverse
series.
3. Continue to add corresponding pairs of terms until all the pairs in the series have been
added.
4. Then write down the generalised formula for finding the sum to n terms of the series
Complete the following steps using the information given above.
Sn  a  (a  d )  (a  2d )  .......................  (a  (n  3)d )  (a  (n  2)d )  (a  (n  1)d )

Reversing the first line we get
Sn  (a  (n  1)d )  (a  (n  2)d )  (a  (n  3)d )  ...............  (a  2d )  (a  d )  a

Adding these two lines
 2Sn  (2a  (n 1)d )  (2a  (n 1)d )  (2a  (n 1)d )........n times

2

 2Sn  n(2a  (n  1)d )

1

n
(2a  (n  1)d )
2

1

 Sn 

Marking Scheme. Award the marks as indicated in red.
11 | P a g e
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Question 9 Pondering Pythagoras (4 marks)
Consider a right angled triangle with its smallest side = 3 cm, its next side length is x cm and
its hypotenuse = 150% of the length of the middle side length x cm.

(i)

Draw a diagram showing this information.

1

1.5 x

x

3
(ii)

Write a number sentence for this using Pythagoras theorem.

1

32  x2  (1.5x)2

(iii)

Find the value of x to 2 decimal places.

2

32  x 2  (1.5 x) 2
9  x 2  2.25 x 2
1.25 x 2  9
9
36

1.25 5
6
x
 2.68(2dp) x  0
5
Marking Scheme. Award 1 mark for a correct Pythagoras expression and 1 mark for
the correct final answer.
x2 

12 | P a g e
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Question 10 Not so cute cubes ( 2 marks)

When the above is folded to form a cube, one of the diagrams can be produced. What is it?

Answer A. No partial marks here.
13 | P a g e
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Question 11 Exponential Limitations (4 marks)
The exponential number “e” arises in many places. Here is one of them.


1

e  limit
1 
n 
n 


( a)

n

Evaluate this number e when n = 100 000. Give your answer to 6 decimal places.



1 1 
e  limit
n 
n 


2

n

100000



e  1 1 
100000 


 2.718268(6dp)

Marking Scheme. Award 1 mark for correct substitution and numerical answer, 1
mark for correct rounding.

(b)

Write the percentage error when comparing the answer for part (a) above to for the 2
more exact value of e, namely 2.718282 correct to 3 significant figures.

Percentage error

 2.718282  2.718268 100
2.718282
 0.000515%(3sf )

Marking Scheme. Award 1 mark for correct expression and numerical answer, 1 mark
for correct rounding and significant figures.

14 | P a g e
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Question 12 Rectangular Ramifications (4 marks)
This was a real problem written down on a clay tablet from ancient Babylon around 2000BC.
“A rectangular field with an area of 60 square units has one side
that is 7 units bigger than the other. How big are the sides of the
field?”
Let x = the short side length of the field.
( a)

1

Draw a diagram of the field
x+7

Area = 60

(b)

End of Test

Write down an equation that represents this area relationship.

x

1

x( x  7)  60

(c)

Solve this equation to find the side lengths of the rectangle.

2

x( x  7)  60
x 2  7 x  60  0
( x  12)( x  5)  0
x  12, x  5
x0
x  5
x  7  12

Short side = 5 units and longer side = 12 units
Marking Scheme. Award 1 mark for correct factorization, 1 mark for correct answer.
While it would be correct to say why x  12 is not answer, it is not examined here.

15 | P a g e
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Question 13 Grappling with Pi (4 marks)
Various ways have been discovered for calculating pi. Some of these very rapidly
approximate the value of pi.
Ramanjun’s Method very quickly calculates the value of 

1





   4n !(1103  26390n 


2
2







4
9801 n0
 n! 3964n

 


 





When broken down this formula can be partially written (with only the first two terms ) as

1  2 2 1103  24 (1103  26390) 

 9801
3964

(a)

Calculate the value of 1/pi correct to 5 decimal places.

3

1  2 2 1103  24 (1103  26390) 

 9801
3964

1  2 2 1103  659832 
 9801
3964 
1  2 2 1103  0.000026831974

 9801
1  2 2 1103.000026831974

 9801
1  0.31831(5dp)



Marking Scheme. Award 1 mark for line 1, 1 mark for line 3, 1 mark for final answer
and correct significant figures.
(b)

From your answer to part (a) above, calculate the value of pi to 5 decimal places. 1

1  0.31831(5dp)


  3.14159(5dp)
16 | P a g e
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NSW da Vinci decathlon Chess 2014 Years 9, 10, 11
Solutions
1. White to play and checkmate black in two moves
Solution: 1.h8R Kxg7 2.Bh6#

2. White to play and checkmate in 2 moves
Solution: 1.Bg2 bxa6 2.Rb3# 1–0

17 | P a g e
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3. White to play and checkmate in 2 moves
Solution: 1.Ka5 Bxb3 [1...cxb3 2.Qa1#] 2. Qc1++

4. White to play and checkmate black in 2 moves
Solution: 1.Qa6 Bf5 [1...bxa6 2.Rb8#; 1...b6 2.Qxc8#] 2.Qxb7# L

18 | P a g e
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NSW da Vinci
Decathlon
An academic gala day
for years 9,10,11

Engineering Challenge

Session 2
“A Bird is an Instrument Working According to Mathematical Law” Leonardo da Vinci.

Team Number

_____________
1

Task developed by Dr Nazmul Huda, Macquarie University, 2014

Background Information
Leonardo Da Vinci’s vision of flying machine became true in early 20th century with
invention of aircraft by the Wright brothers in 1903. The first commercial passenger flight to
take place in history was in the United States in 1914. Since then numerous designs and
modifications have been carried out to make flying faster and safer. Today’s modern
airplanes are regarded as the safest flying machines with the invention of high performance
control system technologies, light and strongly durable composite materials, aerodynamic
designs and various safety features.

Among
many
highly
successful
commercial passenger planes the 777
ranks as one of Boeing's best-selling
models. Its unique safety features made it
one of the most successful jet liners
running successfully for nearly 20 years.

However, the recent disappearance of the
Malaysian Airlines flight MH370 has
made engineers around the world rethink
about aeroplane safety features. What new
innovation needs to be done that could
potentially save hundreds of lives?

Fig: Boeing 777
(Image source: http://en.wikipedia.org/wiki/Boeing_777)

One of the many possible ways could be
new designs that can facilitate landing the
plane safely on water. Small scale
amphibian planes have successfully
developed this feature, but these planes are
small and have the limitation of carrying
up to a maximum number of 20
passengers.

Fig: Small amphibian plane
(Image source: http://www.tailwheelsetc.com/amphibian.html)

Time has come to implement new
innovative design ideas into the large scale
commercial passenger jets to facilitate safe
water landing in case of any emergency.

2
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Engineering Challenge
Your team’s challenge is to design an amphibian passenger plane model that can land safely
on water. A water landing is, in the broadest sense, any landing on a body of water.
Design Constraints/Limitations


Materials limitation:
You are provided with the following materials but you do not have to use all of the
materials.
 5 sheets of white A4 paper (80 gsm)
 5 sheets of coloured A4 cover paper (130 gsm)
 Sticky tape
 Glue
 4 bamboo skewers (30cm long) to support the structure



Innovation:
 You have to apply new concepts and innovative design ideas.



Time: 45 minutes



Testing condition:
Your design will be tested on a bucket of water to check its stability in the water. The
design should be able to float on water in a stable position for at least 30 seconds.

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

Innovative design
Implementing new concepts
Stability test
Design brief

/10
/10
/10
/10

Marking Grid
Criteria
Innovative design
Implementing new concepts
Design brief
Stability

Skilful
9-10

Effective
8-7

10

Sound
6-4

Limited
3-0

0

TOTAL
/40

3
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Team Number

_____________

Design Brief
1. Explain why your design is unique
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________

2. Mention few points on what else could be included in the existing designs of the passenger
planes to improve its safety during emergency landing.
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
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‘The noblest pleasure is the joy of understanding’ Leonardo da Vinci.
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_____________

Task developed Karen Yager, Knox Grammar, 2013

Activity One: Spelling (10 marks)
Ten words will be read out to you. Please write your answers on the spelling sheet provided.

Activity Two: Famous Shakespeare character match-up (9 marks)
Match the Shakespeare play title with the character or the villain who causes mayhem.
King Lear

Novels

Characters

Othello
Hamlet
The Merchant of Venice
Romeo and Juliet
A Midsummer Night's Dream
The Tempest
Julius Caesar
Twelfth Night

Villain and Character Match-Up:
1.
2.
3.
4.
5.
6.
7.
8.
9.

Edmund
Claudius
Iago
Caliban
Puck
Cassius
Malvolio
Shylock
Mercutio

Activity Three: Extract from Chapter 38 – Great Expectations – Charles
Dickens (1861)
(18 marks)
I saw in this, wretched though it made me, and bitter the sense of dependence and even of
degradation that it awakened - I saw in this, that Estella was set to wreak Miss Havisham's
revenge on men, and that she was not to be given to me until she had gratified it for a term. I
saw in this, a reason for her being beforehand assigned to me. Sending her out to attract and
torment and do mischief, Miss Havisham sent her with the malicious assurance that she was
beyond the reach of all admirers, and that all who staked upon that cast were secured to lose. I
saw in this, that I, too, was tormented by a perversion of ingenuity, even while the prize was
reserved for me. I saw in this, the reason for my being staved off so long, and the reason for
2
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my late guardian's declining to commit himself to the formal knowledge of such a scheme. In
a word, I saw in this, Miss Havisham as I had her then and there before my eyes, and always
had had her before my eyes; and I saw in this, the distinct shadow of the darkened and
unhealthy house in which her life was hidden from the sun.
The candles that lighted that room of hers were placed in sconces on the wall. They were high
from the ground, and they burnt with the steady dullness of artificial light in air that is seldom
renewed. As I looked round at them, and at the pale gloom they made, and at the stopped
clock, and at the withered articles of bridal dress upon the table and the ground, and at her
own awful figure with its ghostly reflection thrown large by the fire upon the ceiling and the
wall, I saw in everything the construction that my mind had come to, repeated and thrown
back to me. My thoughts passed into the great room across the landing where the table was
spread, and I saw it written, as it were, in the falls of the cobwebs from the centrepiece, in the
crawlings of the spiders on the cloth, in the tracks of the mice as they betook their little
quickened hearts behind the panels, and in the gropings and pausings of the beetles on the
floor.

Questions
1. How does Charles Dickens use language to develop a feeling of mystery and dread?
Refer to three language features and how the features create the despair.
(6 marks)
a. …………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
b. …………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
………………………………………………………………………………………….
c. …………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
…………………………………………………………………………………………
………………………………………………………………………………………….
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2. How do you know that Miss Havisham has caused mayhem? Refer to the use of
language.
(2 marks)
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………..
…………………………………………………………………………………………………
…………………………………………………………………………………………………..
3.
a.
b.
c.

Find examples of the following techniques:
(3 marks)
Emotive language: …………………………………………………………………..
Alliteration: …………………………………………………………………………..
Metaphor: …………………………………………………………………………….

4. Write the paragraph that would follow the second paragraph. You will be awarded
marks for the following:
(7 Marks)
a. Mimicking Dickens’ style.
b. Maintaining the suspense.
c. An original an unusual ending.
d. Including a rhetorical question and personification.
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………..
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………..
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………..
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………..
4
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Marking Grid – (7 marks)
Paragraph requirements
Mimicking Dickens’ style
Maintaining the suspense
Rhetorical question
Personification
An original and unusual ending

TOTAL

Marks
0 1
0 1
0 1
0 1
1 2 3

/5

Activity Four: Analysing an extract from The Tempest – William
Shakespeare
(10 marks)
MIRANDA
If by your art, my dearest father, you have
Put the wild waters in this roar, allay them.
The sky, it seems, would pour down stinking pitch,
But that the sea, mounting to the welkin's cheek,
Dashes the fire out. O, I have suffered
With those that I saw suffer: a brave vessel,
Who had, no doubt, some noble creature in her,
Dash'd all to pieces. O, the cry did knock
Against my very heart. Poor souls, they perish'd.
Had I been any god of power, I would
Have sunk the sea within the earth or ere
It should the good ship so have swallow'd and
The fraughting souls within her.
PROSPERO
Be collected:
No more amazement: tell your piteous heart
There's no harm done.
Questions:
1. What has happened?

(1 mark)

…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………..
2. Find examples of the following figurative devices:

(3 marks)

a. Sibilants: …………………………………………………………………………
b. Imperative Voice: ……………………………………………………………………
c. Metaphor: …………………………………………………………………………….
5
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3. How does Shakespeare establish the mayhem and terror?
(2 marks)
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………..
…………………………………………………………………………………………………
4. Add five lines that could be said by one of the crew. You must match Shakespeare’s
style!
(4 marks)
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………..
…………………………………………………………………………………………………
Marking Grid – (4 marks)
Ingredients
Iambic pentameter (5 stressed and 5 unstressed beats)
Matches Shakespeare’s style and continues the feeling of mayhem
TOTAL

Marks
0 1
1 2 3

/4

Activity Five: 50-word narrative - The mystery of the missing letter ‘a’
(10 marks)
Compose a 50-word narrative that uncovers the mystery of the missing letter ‘a’ and that
includes the following ingredients:
a.
b.
c.
d.

No letter ‘a’ – it has been stolen!
Abstract noun
A simile
Atmosphere of mystery

Marking Grid – (10 marks)
Ingredients
50-words exactly
No letter ‘a’

Marks
0 1
0 1

6
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Simile
Atmosphere of mystery
Abstract noun
Clever and original story about the missing letter ‘a’

TOTAL

0
0
0
1

1
1
1
2

3 4 5

/10

Title:……………………………………..
…………………………………………………………………………………………………
………………………………………………………………………………………………….
…………………………………………………………………………………………………
………………………………………………………………………………………………….
…………………………………………………………………………………………………
………………………………………………………………………………………………….
…………………………………………………………………………………………………
………………………………………………………………………………………………….
…………………………………………………………………………………………………
………………………………………………………………………………………………….
…………………………………………………………………………………………………
………………………………………………………………………………………………….
…………………………………………………………………………………………………
………………………………………………………………………………………………….
…………………………………………………………………………………………………
………………………………………………………………………………………………….
…………………………………………………………………………………………………
………………………………………………………………………………………………….
…………………………………………………………………………………………………
………………………………………………………………………………………………….
…………………………………………………………………………………………………
………………………………………………………………………………………………….
…………………………………………………………………………………………………
………………………………………………………………………………………………….
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Activity 6: Analysing an Image – Macbeth movie poster (6 marks)
Identify three visual techniques that convey mystery and mayhem in the poster. You must
refer explicitly to visual techniques.

Visual Techniques

How they convey mystery and mayhem

8
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Activity One: Spelling (10 marks)
Ten words will be read out to you. Please write your answers on the spelling sheet provided.

Activity Two: Famous Shakespeare character match-up (9 marks)
Match the Shakespeare play title with the character or the villain who causes mayhem.
King Lear

Novels

Edmund

Othello

Iago

Hamlet

Claudius

The Merchant of Venice

Shylock

Romeo and Juliet

Mercutio

A Midsummer Night's Dream

Puck

The Tempest

Caliban

Julius Caesar

Cassio

Twelfth Night

Malvolio

Characters

Villain and Character Match-Up:
1.
2.
3.
4.
5.
6.
7.
8.
9.

Edmund
Claudius
Iago
Caliban
Puck
Cassius
Malvolio
Shylock
Mercutio

Activity Three: Extract from Chapter 38 – Great Expectations – Charles
Dickens (1861)
(18 marks)
I saw in this, wretched though it made me, and bitter the sense of dependence and even of
degradation that it awakened - I saw in this, that Estella was set to wreak Miss Havisham's
revenge on men, and that she was not to be given to me until she had gratified it for a term. I
saw in this, a reason for her being beforehand assigned to me. Sending her out to attract and
torment and do mischief, Miss Havisham sent her with the malicious assurance that she was
beyond the reach of all admirers, and that all who staked upon that cast were secured to lose. I
saw in this, that I, too, was tormented by a perversion of ingenuity, even while the prize was
reserved for me. I saw in this, the reason for my being staved off so long, and the reason for
2
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my late guardian's declining to commit himself to the formal knowledge of such a scheme. In
a word, I saw in this, Miss Havisham as I had her then and there before my eyes, and always
had had her before my eyes; and I saw in this, the distinct shadow of the darkened and
unhealthy house in which her life was hidden from the sun.
The candles that lighted that room of hers were placed in sconces on the wall. They were high
from the ground, and they burnt with the steady dullness of artificial light in air that is seldom
renewed. As I looked round at them, and at the pale gloom they made, and at the stopped
clock, and at the withered articles of bridal dress upon the table and the ground, and at her
own awful figure with its ghostly reflection thrown large by the fire upon the ceiling and the
wall, I saw in everything the construction that my mind had come to, repeated and thrown
back to me. My thoughts passed into the great room across the landing where the table was
spread, and I saw it written, as it were, in the falls of the cobwebs from the centrepiece, in the
crawlings of the spiders on the cloth, in the tracks of the mice as they betook their little
quickened hearts behind the panels, and in the gropings and pausings of the beetles on the
floor.

Questions
1. How does Charles Dickens use language to develop a feeling of mystery and dread?
Refer to three language features and how the features create the despair.
(6 marks)
Possible Responses
a. Highly emotive words – especially the verbs and adjectives, such as ‘wretched’.
b. Repetition of key words and anaphora of ‘I saw…’
c. Visceral imagery of the room and the objects described as being grotesque and
strange.
d. Use of the first person adds immediacy and a sense of the action unfolding.
2. How do you know that Miss Havisham has caused mayhem? Refer to the use of
language.
(2 marks)
She is used Estella to destroy Pip to get back at men. This is evident through emotive
words such as ‘bitter’ and ‘revenge’ and the parallelism between Miss Havisham and her
dark house.
3. Find examples of the following techniques:
(3 marks)
a. Emotive language: wretched, malicious, etc.
b. Alliteration: any two or more words in one sentence beginning with the same
consonant. E.g. perversion of ingenuity, even while the prize
c. Metaphor: bridal dress as a ‘ghostly reflection’; Estella as a ‘prize’
4. Write the paragraph that would follow the second paragraph. You will be awarded
marks for the following:
(7 Marks)
a. Mimicking Dickens’ style.
b. Maintaining the suspense.
3
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c. An original an unusual ending.
d. Including a rhetorical question and personification.
Marking Grid – (7 marks)
Paragraph requirements
Mimicking Dickens’ style
Maintaining the suspense
Rhetorical question
Personification
An original and unusual ending

TOTAL

Marks
0 1
0 1
0 1
0 1
1 2 3

/5

Activity Four: Analysing an extract from The Tempest – William
Shakespeare
(10 marks)
MIRANDA
If by your art, my dearest father, you have
Put the wild waters in this roar, allay them.
The sky, it seems, would pour down stinking pitch,
But that the sea, mounting to the welkin's cheek,
Dashes the fire out. O, I have suffered
With those that I saw suffer: a brave vessel,
Who had, no doubt, some noble creature in her,
Dash'd all to pieces. O, the cry did knock
Against my very heart. Poor souls, they perish'd.
Had I been any god of power, I would
Have sunk the sea within the earth or ere
It should the good ship so have swallow'd and
The fraughting souls within her.
PROSPERO
Be collected:
No more amazement: tell your piteous heart
There's no harm done.
Questions:
1. What has happened?
Miranda has witnessed a shipwreck and is distressed by it.
2. Find examples of the following figurative devices:

(1 mark)
(3 marks)

a. Sibilants: ‘s’ sound repeated. E.g. ‘saw suffer’
b. Imperative Voice: ‘Put the wild waters in this roar’
c. Metaphor: ‘pour down stinking pitch’
3. How does Shakespeare establish the mayhem and terror?
(2 marks)
4
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Emotive words, the present tense, striking verbs such as ‘dash’s’; first person eye-witness
account…
4. Add five lines that could be said by one of the crew. You must match Shakespeare’s
style!
(4 marks)
Marking Grid – (4 marks)
Ingredients
Iambic pentameter (5 stressed and 5 unstressed beats)
Matches Shakespeare’s style and continues the feeling of mayhem
TOTAL

Marks
0 1
1 2 3

/4

Activity Five: 50-word narrative - The mystery of the missing letter ‘a’
(10 marks)
Compose a 50-word narrative that uncovers the mystery of the missing letter ‘a’ and that
includes the following ingredients:
a.
b.
c.
d.

No letter ‘a’ – it has been stolen!
Abstract noun
A simile
Atmosphere of mystery

Marking Grid – (10 marks)
Ingredients
50-words exactly
No letter ‘a’
Simile
Atmosphere of mystery
Abstract noun
Clever and original story about the missing letter ‘a’

TOTAL

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

/10

Title:……………………………………..
…………………………………………………………………………………………………
………………………………………………………………………………………………….
…………………………………………………………………………………………………
………………………………………………………………………………………………….
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Activity 6: Analysing an Image – Macbeth movie poster (6 marks)
Identify three visual techniques that convey mystery and mayhem in the poster. You must
refer explicitly to visual techniques.

Visual Techniques

Symbolism




How they convey mystery and mayhem

The smoke forms a skull in the sky that dominates the centre
frame.
The fire and the coal are suggestive of hell.

Framing



Using the skull in the centre; the black coal that wraps around the
outside of the frame.

Body Language



The serious facial expression of the figure in the centre of the
frame and the stance of his body ready for action.

6
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Decathlon
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Philosophy
Session 1
‘All our knowledge has its origins in our perceptions’ Leonardo da Vinci.

Team Number

_____________

Section 1: Puzzles and Paradoxes
Below are 10 descriptions of famous Philosophical “thought experiments”. Correctly identify
the name of the “thought experiment” and state which of the following branches of
philosophy it relates to: logic, ethics, epistemology, or metaphysics.
Description:

Name:

Branch:

Amy wants to walk to the other side of the
park, but before she can get across she must
reach halfway. Before she can reach halfway,
she must reach a quarter way there, and so on
ad infinitum. Amy must complete an infinite
number of tasks to cross the park! So it is
impossible for her to complete her journey.

A rail cart hurtles down a track towards a
group of people. You are on a bridge and can
stop it by dropping a heavy weight in front of
it. As it happens, there is a very large man next
to you – your only way to stop the cart is to
push him off the bridge and onto the track. He
would certainly die, but the people would be
saved. Should you push him?

There is a town with only one barber. The
barber is male. In this town, every male is
clean-shaven. The barber shaves only those
men in town who do not shave themselves.
Who shaves the barber?

2

If it is true that a heap of sand, with one grain
removed remains a heap, when does the heap
fail to exist?

Imagine two people sharing a vocabulary for
colours. It is possible that the colors as one
person see them are systematically different
from the colours the other person sees. How
could we tell the difference?

I can imagine myself without a body but I
cannot imagine myself without a mind. I must,
therefore, be distinct from my body.

Over a lengthy voyage, we slowly replace the
planks of our ship as each one decays.
Eventually, none of the original planks remain.
Is this the same ship as the one we started our
journey with?

You wake to find yourself “wired” to a famous
violinist. She has a fatal kidney ailment. Her
fans have kidnapped you, and plugged your
circulatory systems together so that your
kidneys can be used to filter her blood as well
as your own. If she is unplugged now, she will
die. In nine months’ time she will have
recovered. Are you obliged to save the
3

violinist and remain “plugged in”?

A time traveller goes back in time to when his
grandfather was a child. The time traveller
kills his grandfather meaning he, the time
traveller, was never born. But if he is never
born, he is unable to travel through time and
kill his grandfather, which means he would be
born, and so...

4

Section 2: Which Philosopher?
1. Which philosopher died by drinking the poison Hemlock after being condemned to death
for corrupting the young?
a. Plato
b. Socrates
c. Aristotle
d. Pythagoras

2. Which philosopher was the first president of CND (the Campaign for Nuclear
Disarmament)?
a. Philippa Foot
b. Bertrand Russell
c. Karl Popper
d. Jacques Derrida

3. Which philosopher wrote Being and Nothingness?
a. Albert Camus
b. Simone De Beauvoir
c. Jean-Paul Sartre
d. Jacques Lacan

4. Which philosopher died from pneumonia after trying to freeze a chicken in the snow on
Hampstead Heath?
5

a. Sir Francis Bacon
b. John Locke
c. Bishop George Berkeley
d. David Hume

5. Which philosopher wrote the Tractatus Logico Philosophicus, the only book to be
published during his lifetime, whilst fighting in the trenches of World War One?
a. Frank Ramsay
b. Ernst Mach
c. Ludwig Wittgenstein
d. G.E. Moore

6

Section 3: Logical Mysteries – Can You Reason it out?

The Mysterious Island of Elea
The recently discovered Island of Elea contains two tribes: The Honests – who always tell the
truth, and The Deceivers – who always lie. You are to conduct research on the Island.

Arrival
Upon arriving, you find three tribal elders waiting to greet you. One is named Big, one is
named Small, one is named Medium. Determined to find out which tribes these three elders
belong to, you ask Big, “Are you an Honest or a Deceiver?” He mumbles an answer that you
do not hear. When you ask, “what did you say?” medium interjects, “He said that he is a
Deceiver”. Little responds straight away, “don’t listen to him; that’s a lie!”
1. What did Big say? Explain your answer.

2. Is Medium an Honest or a Deceiver? Explain your answer.

3. Is Little an Honest or a Deceiver? Explain your answer.

The Best Friends
Later that day, you are introduced to two best friends Tweedle A and Tweedle B. Tweedle A
says to you “We’re both Deceivers”. Tweedle B just smiles vacantly at you and says nothing.
4. Is Tweedle A an Honest or a Deceiver? Explain your answer.

5. Is Tweedle B an Honest or a Deceiver? Explain your answer.

7

Your Last Day
The day that you leave, you spend time with three local children – Alois, Barruch, Camenes.
Each child makes the following declaration:
Alois: Exactly one us is a Deceiver
Barruch: Exactly two of us are Deceivers
Camenes: All of us are Deceivers.

6. Which tribe is each child from? Explain your answer.

8

Section Four: Logical Mayhem – Fallacies
1. What kind of fallacy is this?
“I think appointing this new Principal is very risky. She could either take this school onto to
great things, or she could ruin us totally.”
a. Ad Hominem
b. False Dilemma
c. Ad Populum
d. Appeal to Tradition
2. What kind of fallacy is this?
“You must keep your elbows off the table when you eat. It has always been done this way.”
a. Ad Hominem
b. False Dilemma
c. Ad Populum
d. Appeal to Tradition
3. What kind of fallacy is this?
“I think I'll get an iPhone. Everyone has one of those! They must be brilliant.”
a. Ad Hominem
b. False Dilemma
c. Ad Populum
d. Appeal to Tradition
4. What kind of fallacy is this?
“I find it very hard to believe that people could have the kinds of impact global warming
advocates claim. I would say that any climate change is probably all natural and not man
made at all.”
a. Personal Incredulity
b. Begging the Question
9

c. Appeal to Force
d. Appeal to Pity
5. What kind of fallacy is this?
“Students should be given more time to do their exams. It can be very depressing if you don't
do well on tests and making students unhappy is not what we should aspire to.”
a. Personal Incredulity
b. Begging the Question
c. Appeal to Force
d. Appeal to Pity
6. Provide a definition and an example of the “No true Scotsman” Fallacy.

10
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Logic: Is the data generated based on correct reasoning? Students should look for examples of perfect logical
arguments (where the conclusion of a person‟s reasoning follows from the premise – E.g.: This proposal to stop factory
farming is a good idea because factory farming causes pain and pain is to be avoided). And also examples of bad logic
(where the conclusion of a person‟s reasoning DOES NOT follow from the premise, or seems logically strange – e.g.:
This proposal to stop factory farming is a good idea because factory farming is good for animal welfare).
Epistemology: What can be known? What is certainly factual? And what elements of a person‟s argument are
evaluative based on values and beliefs. Students should find at least one example of a purely factual statement, one
purely evaluative, and at least two where facts and values are mixed together. For example, „nuclear energy costs less
to produce than coal‟ is a factual statement, if it is true; „nuclear energy scares me and should be stopped; is evaluative;
„nuclear energy is dangerous‟ is mixed, unless there is a clear list of facts to support the contention.
Ethics: What is good, what is bad and what is arguable? Ethics can be to do with rights and wrongs, but there is rarely
if ever an absolutely right answer in ethics. Therefore, students of ethics learn to examine situations and arguments
critically. They also learn about themselves and their personal beliefs, and begin to appreciate the importance of giving
reasons for justifying their views.
Metaphysics: A division of philosophy that is concerned with the fundamental nature of reality and being. The term,
which means literally “what comes after physics”. In the history of Western philosophy, metaphysics has been
understood in various ways: as an inquiry into what basic categories of things there are (e.g., the mental and the
physical); as the study of reality, as opposed to appearance; as the study of the world as a whole; and as a theory of first
principles.

Fallacies
 Ad Hominem: This is where the person is attacked.
 False Dilemma: This is based on the assumption that the choices offered are the only choices. By focusing on the
choice, the decision to be made, the other person is distracted from the fact that there may be other alternatives. This is
usually presented as two choices, although more may sometimes be used.
 Ad Populum: When we are uncertain about something, we turn to other people and assume they know what they are
doing. We do the same with beliefs. The more other people believe something, the more likely we will be to accept that
it is true.
 Appeal to Tradition: Claim something to be well-established and proven. Say that it is traditional, and that to change
it would be sacrilegious or very wrong in some way.
 Personal Incredulity: Person A makes a claim. Person B asserts that person A's previous claims or actions are
inconsistent with person A's claim. Therefore, person A's claim is false. Thus the present is rubbished by dragging up
the past.
 Begging the Question: This happens when people accidentally or deliberately start from an unproven position and try
to use this to prove the position.
 Appeal to Force: X is presented. It causes fear. Therefore, Y (which has some relationship to X) is true.
 No-true Scotsman Fallacy: This is a way of reinterpreting evidence in order to prevent the refutation of one‟s
position.
Philosophical “thought experiments”
 Russell's Paradox: The assertion that there can be no truly universal set.
 The Trolley Problem: Explores the concept of human morality.
 The Inverted Spectrum: The apparent possibility of two people sharing their colour vocabulary and discriminations.
 Sorites Paradox: A form of argument having several premises and one conclusion.
 Zeno's paradox: Motion is nothing but an illusion.
 Descartes’s Cogito: A rational foundation for knowledge and existence.
 The Ship of Theseus: Whether an object which has had all its components replaced remains fundamentally the same
object.
 The Violinist: The right to life.
 The Grandfather Paradox: Time travel is possible.
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‘All our knowledge has its origins in our perceptions’ Leonardo da Vinci.

Team Number

_____________

Section 1: Puzzles and Paradoxes
Below are 10 descriptions of famous Philosophical “thought experiments”. Correctly identify
the name of the “thought experiment” and state which of the following branches of
philosophy it relates to: logic, ethics, epistemology, or metaphysics.
Description:

Name:

Branch:

Amy wants to walk to the other side of the

Zeno's Paradox

Metaphysics

park, but before she can get across she must

(1 point)

(1 point)

A rail cart hurtles down a track towards a

The Trolley

Ethics

group of people. You are on a bridge and can

Problem

stop it by dropping a heavy weight in front of

(1 point)

(1 point)

Russell's Paradox

Logic

reach halfway. Before she can reach halfway,
she must reach a quarter way there, and so on
ad infinitum. Amy must complete an infinite
number of tasks to cross the park! So it is
impossible for her to complete her journey.

it. As it happens, there is a very large man next
to you – your only way to stop the cart is to
push him off the bridge and onto the track. He
would certainly die, but the people would be
saved. Should you push him?

There is a town with only one barber. The
barber is male. In this town, every male is
clean-shaven. The barber shaves only those

or

men in town who do not shave themselves.
Who shaves the barber?

Russell's Barber
(1 point)

(1 point)
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If it is true that a heap of sand, with one grain

Sorites Paradox

Logic

fail to exist?

(1 point)

(1 point)

Imagine two people sharing a vocabulary for

The Inverted

Epistemology

colours. It is possible that the colors as one

Spectrum

person see them are systematically different

or

from the colours the other person sees. How

Locke's Inverted

could we tell the difference?

Spectrum

removed remains a heap, when does the heap

(1 point)

(1 point)

I can imagine myself without a body but I

The Cogito

Epistemology

cannot imagine myself without a mind. I must,

or

therefore, be distinct from my body.

Descartes’s
Cogito

(1 point)

(1 point)
Over a lengthy voyage, we slowly replace the

The Ship of

Metaphysics

planks of our ship as each one decays.

Theseus

Eventually, none of the original planks remain.

(1 point)

(1 point)

The Violinist

Ethics

Is this the same ship as the one we started our
journey with?

You wake to find yourself “wired” to a famous
violinist. She has a fatal kidney ailment. Her
fans have kidnapped you, and plugged your

or

circulatory systems together so that your

Thomson's

kidneys can be used to filter her blood as well

Violinist

as your own. If she is unplugged now, she will

(1 point)

(1 point)

die. In nine months’ time she will have
recovered. Are you obliged to save the
3

violinist and remain “plugged in”?
A time traveller goes back in time to when his

The Grandfather

grandfather was a child. The time traveller

Paradox

Metaphysics

kills his grandfather meaning he, the time
traveller, was never born. But if he is never

(1 point)

(1 point)

born, he is unable to travel through time and
kill his grandfather, which means he would be
born, and so...
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Section 2: Which Philosopher?
1. Which philosopher died by drinking the poison Hemlock after being condemned to death
for corrupting the young?
a. Plato
b. Socrates
c. Aristotle
d. Pythagoras

2. Which philosopher was the first president of CND (the Campaign for Nuclear
Disarmament)?
a. Philippa Foot
b. Bertrand Russell
c. Karl Popper
d. Jacques Derrida

3. Which philosopher wrote Being and Nothingness?
a. Albert Camus
b. Simone De Beauvoir
c. Jean-Paul Sartre
d. Jacques Lacan

4. Which philosopher died from pneumonia after trying to freeze a chicken in the snow on
Hampstead Heath?
a. Sir Francis Bacon
b. John Locke
c. Bishop George Berkeley

5

d. David Hume

5. Which philosopher wrote the Tractatus Logico Philosophicus, the only book to be
published during his lifetime, whilst fighting in the trenches of World War One?
a. Frank Ramsay
b. Ernst Mach
c. Ludwig Wittgenstein
d. G.E. Moore
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Section 3: Logical Mysteries – Can You Reason it out?

The Mysterious Island of Elea
The recently discovered Island of Elea contains two tribes: The Honests – who always tell the
truth, and The Deceivers – who always lie. You are to conduct research on the Island.

Arrival
Upon arriving, you find three tribal elders waiting to greet you. One is named Big, one is
named Small, and one is named Medium. Determined to find out which tribes these three
elders belong to, you ask Big, “Are you an Honest or a Deceiver?” He mumbles an answer
that you do not hear. When you ask, “what did you say?” medium interjects, “He said that he
is a Deceiver”. Little responds straight away, “don’t listen to him; that’s a lie!”
1. What did Big say? Explain your answer.
Big said he was an Honest. If he was a Deceiver, he would have been compelled to say he
was an Honest. If he was an Honest, he would have been compelled to say so. Either way, he
would say he was an Honest.
2. Is Medium an Honest or a Deceiver? Explain your answer.
Medium is a Deceiver. We know Big must have said he was an Honest, but Medium did not
report this. He cannot, then, be an Honest.
3. Is Little an Honest or a Deceiver? Explain your answer.
Little is an Honest. Little truthfully reported that Medium was lying. This means that Little is
an Honest.
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The Best Friends
Later that day, you are introduced to two best friends Tweedle A and Tweedle B. Tweedle A
says to you “We’re both Deceivers”. Tweedle B just smiles vacantly at you and says nothing.
1. Is Tweedle A an Honest or a Deceiver? Explain your answer.
Tweedle A is a Deceiver. If he were an Honest, he would have to have reported this truthfully.
This would have resulted in a different statement to the one given - “we're both Deceivers”.
We know that Tweedle A spoke falsely and is, therefore a Deceiver.
2. Is Tweedle B an Honest or a Deceiver? Explain your answer.
Tweedle B is an Honest. If he were a Deceiver, then, given the answer to question 4, both
Tweedle A and Tweedle B would be Deceiver's, meaning Tweedle A spoke truthfully. But we
know he cannot speak truthfully – he is a Deceiver – so Tweedle B has to be an Honest.

Your Last Day
The day that you leave, you spend time with three local children – Alois, Barruch, Camenes.
Each child makes the following declaration:
Alois: Exactly one us is a Deceiver
Barruch: Exactly two of us are Deceivers
Camenes: All of us are Deceivers.
6. Which tribe is each child from? Explain your answer.
Alois: Deceiver
Barruch: Honest
Camenes: Deceiver
They can't all be Honests, since they give different answers. Which means at least one is a
Deceiver, and at least one of the statements is true. This means Camenes is clearly a Deceiver.
But again, if at least one is an Honest, then, another Honest would give the same answer. But
both Alois, and Barruch give different answers, so one of them must be a Deceiver too. So at
least two are Deceivers, and at least one is an Honest. This means, that exactly two are
Deceivers. This is what Barruch says, so he is the Honest. Alois, by default, is the one
remaining Deceiver.
8

Section Four: Logical Mayhem – Fallacies
1. What kind of fallacy is this?
“I think appointing this new Principal is very risky. She could either take this school onto to
great things, or she could ruin us totally.”
a. Ad Hominem
b. False Dilemma
c. Ad Populum
d. Appeal to Tradition
2. What kind of fallacy is this?
“You must keep your elbows off the table when you eat. It has always been done this way.”
a. Ad Hominem
b. False Dilemma
c. Ad Populum
d. Appeal to Tradition
3. What kind of fallacy is this?
“I think I'll get an iPhone. Everyone has one of those! They must be brilliant.”
a. Ad Hominem
b. False Dilemma
c. Ad Populum
d. Appeal to Tradition
4. What kind of fallacy is this?
“I find it very hard to believe that people could have the kinds of impact global warming
advocates claim. I would say that any climate change is probably all natural and not man
made at all.”
a. Personal Incredulity
b. Begging the Question
c. Appeal to Force
d. Appeal to Pity
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5. What kind of fallacy is this?
“Students should be given more time to do their exams. It can be very depressing if you don't
do well on tests and making students unhappy is not what we should aspire to.”
a. Personal Incredulity
b. Begging the Question
c. Appeal to Force
d. Appeal to Pity
6. Provide a definition and an example of the “No true Scotsman” Fallacy.
The Tu Quoque Fallacy is a kind of Ad Hominen argument which aims to dismiss an
argument on the grounds that its advocate does not meet the standards argued for. It is,
essentially, an appeal to hypocrisy.
E.g. A: You should not smoke cigarettes, they are bad for your health. B: You smoke. I don't
see why I shouldn't.

10
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NSW da Vinci
Decathlon
An academic gala day
for years 9,10,11

General Knowledge
Session 3
‘The knowledge of all things is possible’ Leonardo da Vinci.

Team Number

_____________

Mysterious Objects

(14 marks)

Name the following mysterious object and provide the name of the place where
it is found.
No.
1.

Objects

a. Name:

b. Place:

2.

a. Name:

b. Place:
3.

a. Name:

b. Place:

4.

a. Name:

b. Place:

Answers

5.

a. Name:

b. Place:
6.

a. Name:

b. Place:

7.

a. Name:

b. Place:

Mysterious Natural Phenomena

(5 marks)

Name the following mysterious natural phenomena.
No.

Question

Answer

1.

2.

3.

4.

5.

Mysterious Hoaxes

(5 marks)

These hoaxes were believed at the time that they occurred.

No.
1.
2.

3.
4.
5.

Question

Orson Welles terrified his listeners when he read an excerpt
from this famous novel.
Two young cousins in 1917 took photographs of magical
creatures in their backyard in England and even fooled Sir
Arthur Conan Doyle. The creatures became known by what
name?
The ‘Surgeon’s Photograph’ was used to argue for over 60
years that this famous monster existed.
In the 1970s Doug Bower and Dave Chorley fooled
everyone with these mysterious shapes across the English
countryside.
Nickname given to a boy whose father claimed that his son
was trapped in a flying-saucer shaped helium balloon in an
effort to get his own reality TV show

Renaissance Questions
No.
1.
2.
3.
4.
5.

No.
1.
2.
3.
4.

(5 marks)

Question

This Renaissance playwright has missing years in his life.
Another Renaissance playwright was rumoured to have been
murdered during a pub brawl for being a spy.
The Renaissance Italian artist was wanted for murder.
What famous Renaissance individual could have been a
forensic pathologist?
What Renaissance writer is synonymous with unscrupulous
leadership?

Australian Mysteries
Question

Answer

Answer

(10 marks)

What was the name of the Australia Prime Minister who
disappeared in 1967 when he was swimming at Portsea?
What was one of the urban myths that was used to explain
what happened to him?
What terrifying creature lived in rivers and enjoyed eating
unsuspecting swimmers?
What great race horse died in mysterious circumstances?

Answer

5.
6.
7.
8.
9.
10.

In 1974, scientists discovered a primate whose DNA
matched no other human being on this planet. What was he
called?
What extinct animal has been reported as being still roaming
the Australian bushland?
What was the surname of three children who disappeared in
1966 from Glenelg Beach in Adelaide and were never
found?
What was the name of the man who claimed to have found a
reef of gold in 1930?
What was the name of the explorer who disappeared with
his entire party of six and none of them were ever found?
What animal that is not native to Australia has been sighted
around the Hawkesbury and the Blue Mountains?
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NSW da Vinci
Decathlon
An academic gala day
for years 9,10,11

General Knowledge Answers
Session 3
‘The knowledge of all things is possible’ Leonardo da Vinci.

Team Number

_____________

Mysterious Objects

(14 marks)

Name the following mysterious object and provide the name of the place where
it is found.
No.
1.

Objects

Answers

a. Name: Carnac Stones

b. Place: Carnac in France

2.

a. Name: Stone Spheres

b. Place: Costa Rica
3.

a. Name: Olmec Heads

b. Place: Mexico

4.

a. Name: Tollund Man

b. Place: Jutland Peninsula in Denmark

5.

a. Name: Sailing Stones

b. Place: California’s Death Valley
6.

a. Name: Terracotta Warriors

b. Place: China

7.

a. Name: Nazca Lines (geoglyphs)

b. Place: Peru

Mysterious Natural Phenomena

(5 marks)

Name the following mysterious natural phenomena.
No.

Question

Answer

1.

Fire Whirls of fire tornadoes or fire devils

2.

Sink hole

3.

Mirage

4.

Red Tide or algal bloom

5.

Bioluminescence or bioluminescent
phytoplankton

Mysterious Hoaxes

(5 marks)

These hoaxes were believed at the time that they occurred.

No.
1.
2.

3.
4.
5.

Question

Orson Welles terrified his listeners when he read an excerpt
from this famous novel.
Two young cousins in 1917 took photographs of magical
creatures in their backyard in England and even fooled Sir
Arthur Conan Doyle. The creatures became known by what
name?
The ‘Surgeon’s Photograph’ was used to argue for over 60
years that this famous monster existed.
In the 1970s Doug Bower and Dave Chorley fooled
everyone with these mysterious shapes across the English
countryside.
Nickname given to a boy whose father claimed that his son
was trapped in a flying-saucer shaped helium balloon in an
effort to get his own reality TV show

Answer

The War of the Worlds
Cottingley Fairies

Loch Ness Monster
Crop circles
Balloon Boy

Renaissance Questions
No.
1.
2.
3.
4.
5.

Question

This Renaissance playwright has missing years in his life.
Another Renaissance playwright was rumoured to have been
murdered during a pub brawl for being a spy.
The Renaissance Italian artist was wanted for murder.
What famous Renaissance individual could have been a
forensic pathologist?
What Renaissance writer is synonymous with unscrupulous
leadership?

Australian Mysteries
No.
1.
2.
3.
4.

(5 marks)

Question

Answer

William Shakespeare
Christopher Marlowe
Caravaggio
Leonardo da Vinci
Niccolo Machiavelli

(10 marks)

What was the name of the Australia Prime Minister who
disappeared in 1967 when he was swimming at Portsea?
What was one of the urban myths that was used to explain
what happened to him?
What terrifying creature lived in rivers and enjoyed eating
unsuspecting swimmers?
What great race horse died in mysterious circumstances?

Harold Holt

Answer

Russian or Chinese submarine took
him or he was eaten by a shark
Bunyip
Phar Lap

5.
6.
7.
8.
9.
10.

In 1974, scientists discovered a primate whose DNA
matched no other human being on this planet. What was he
called?
What extinct animal has been reported as being still roaming
the Australian bushland?
What was the surname of three children who disappeared in
1966 from Glenelg Beach in Adelaide and were never
found?
What was the name of the man who claimed to have found a
reef of gold in 1930?
What was the name of the explorer who disappeared with
his entire party of six and none of them were ever found?
What animal that is not native to Australia has been sighted
around the Hawkesbury and the Blue Mountains?

Mungo Man
Tasmanian Tiger
Beaumont
Harold Bell Lasseter
Ludwig Leichardt
Black Panther
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Art and Poetry
Session 2
“Why does the eye see a thing more clearly in dreams than the imagination when awake?”
(Leonardo da Vinci)

Team Number

_____________

Task: Mystery and Mayhem
Background Information
In 1937 Pablo Picasso completed his mural ‘Guernica’ that was a response to the atrocities
committed against ordinary people in the Basque town of Guernica during the Spanish Civil
War. Picasso melds mystery and mayhem in his oil painting to represent death and suffering.
There are hidden symbolic images in the painting, such as a human skull overlays the horse’s
body.

The Scottish poet Ruthven Todd wrote after seeing the painting:
The woman weeps as if her tears forever
would wash away the blood and broken limbs
The tortured horse and whinnies and climbs
iron hoof on towards broken beam electric stars.

Your Task
The challenge is to create an artwork that cleverly combines the words of your original poem
with the images to capture the notion of mystery and mayhem. Your artwork MUST include
the words of a poem and needs to convey an important message. The words can be wrapped
around the images and/or used symbolically to represent a shape. You can focus on any topic
or event. It does not have to be about war.
You must feature the following in your poem:
The use of text and images to convey an idea.
A metaphor
Symbolism
Onomatopoeia

Materials:
1 A4 sheet of paper
1 sheet of A3 cardboard
Own pencils and texts
Sticky tape can be used

Critical Reflection
In 250 words maximum you have to explain how and why you have used the images and
words to convey a message. You need to discuss the message and the inspiration for the
artwork and poem.

You will not be judged on your artistic ability; rather, on your ability to
represent your message symbolically and metaphorically through words and
images.

Marking Criteria

Creative and original interpretation
of the task

The interconnectedness of the text of
the poem and the artwork
The message conveyed re mystery
and mayhem
Symbolism, metaphor &
onomatopoeia
Total

Poem

Art

/5

/5
/10
/5
1 mark each
/28

Critical Reflection
……………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………
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Science Challenge Answers
Session 1
‘All our knowledge has its origins in our perceptions’ Leonardo da Vinci.

Team Number:______________
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Mystery in the Laboratory
It was early on Monday morning when the lab technician arrived to check the equipment and chemicals
that were set up for the Year 10 Chemistry Practical Assessment. Someone had broken in to the
laboratory over the weekend and played with the chemicals that she had prepared for the task.
Labels had been removed from five of the mixtures that she had prepared for the task.
Her problem was how she was going to decide which mixtures were in each of the bottles within one
hour before the task was due to commence.
The mixtures containing the labels that had been removed included:
A. Distilled water, charcoal and salt
B. Baking powder (bicarbonate of soda) and distilled water
C. Ethanol and water
D. Salt and distilled water
E. Iron filings and sulphur
YOUR TASK…
A. Design a flow chart to show the steps that she could take to determine the composition of each of
the five mixtures as efficiently as possible. You will need to include a basic method; the specific
apparatus used and test reagents if applicable. (to be completed on the A3 page provided) The
markers will also be looking for the least amount of steps possible to make a positive
identification of the mixtures. (18 marks)
B. Identify the safety issues in conducting these tests and outline how each of these should be
controlled. The risk assessment must be presented in a suitable table in the space provided on the
question sheet. (10marks)
The laboratory technician had the following limited information on hand:
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Chemical
Liquid

pH

Reaction with
metal (Mg)

Reaction with
base

Evaporation
Test

Distilled
water

Green

None

None

Slow

Ethanol

Green

None

None

Quickly

Diluted
Bleach

Blue /
purple

Slight reaction

reaction

Slow (has distinctive
smell)

Vinegar

Orange /
yellow

Metal starts to
disappear and
bubbles form

reaction

Slow
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Part A. (18 marks)
Elements
Structure of flow
diagram
Tests

Sequence and no of
steps

Marking scheme for Year 9-11
Mystery in the laboratory
Criteria
Dichotomous (two divisions at each point) (1
mark)
Arrows show the correct sequence( 1 mark)

Marks
/2

Filtering identified (1 mark)
Apparatus used (1 mark) (filter funnel, retort
stand, clamps, filter paper, beaker)
Brief method (1 mark)
Correct choice/sequence (1 mark)

/4

Evaporation identified (1 mark)
Apparatus used (1 mark) (evaporating basin, hot
plate or Bunsen Burner)
Brief method (1 mark)
Correct choice/sequence (1 mark)

/4

pH test to test for filtered bicarbonate of soda
residue or in solution. (1 mark)
Apparatus used (1 mark) (universal indicator and
colour chart or digital device)
Brief method (1 mark)
Correct choice/sequence (1 mark)

/4

Logical sequence in order to arrive at the correct
solution to the problem. Solid sample is
eliminated in the first. ie iron filings and sulphur.
(1 mark)
OR No more than three processes/tests (3 marks)
OR No more than 4 processes/tests ( 2 marks)
OR No more than 5 processes/tests (1 mark)

/4

Part B. (10 marks)
The following chemicals and risk assessment information must be included (1 mark each chemical
process and one mark for the correct control strategy). N.b the table can also include risk, assess and
control (no additional marks).
Risk (1 mark each) Control (1 mark each)
Heating
Solution boiled in an evaporating basin and not allowed to boil over.
Eye protection. Do not inhale fumes.
Ethanol
Poisonous. Do not ingest or inhale fumes.
Sulphur and iron
Do not heat mixture. Avoid the production of Hydrogen sulphide.
filings
Sodium bicarbonate Avoid eye contact. Wear safety glasses.
Salt solution
Heat gently.
If 5 reasonable risks and controls are included = 10marks.
Controls cannot be too general e.g. ‘take care’ is not sufficient.
3

