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QUESTION 1 - SERENDIPTIOUS DISCOVERIES (12 MARKS)

Some of the greatest discoveries in science have been derived from unintentional actions or
understanding particularly unusual results. It is in fact rare that successful experiments lead
to major discoveries and developments. Below are a series of scientists and their
unexpected discovery. Your task is to match each scientist to the discovery and in the third
column provide an example of how this scientific discovery has been applied in our
everyday life in a way that benefits our society (e.g. not simply that it has created a
tasty drink!).

Event:

AT testing a new vacuum tube and found a chocolate bar melted in his pocket
B 1 Analysed static background noise

C 1 attempts to develop a headache cure

D1 testing cathode ray tubes in the dark

E 1 An apple fell from an apple tree

F i Went hiking and found burrs attached to his clothes

Author/year:
AT John Pemberton, 1866

B i George de Mestral, 1941

C 1 Percy Spencer, 1945

D1 Isaac Newton, 1666

E i Robert Wilson and Arno Penzias, 1964
F i Wihelm Roentgen, 1895

% for each event/author correct; 1 mark for application if engaging and sophisticated, %2 mark
if general

Discovery Event Author/year Application
(letter (letter from
from key) key)
Microwaves
X-rays
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Gravity

Coca-cola

Velcro

Big Bang
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QUESTION 2 - CRAZY COAL PLANT (16 MARKS)

Rocky Road Inc has decided to build a new coal power plant in the location described below
in the sketch.

A fossil fuel power station is a power station, which burns a fossil fuel such as coal, natural
gas, or petroleum to produce electricity. Central station fossil fuel power plants are designed
on a large scale for continuous operation. Fossil fuel power stations have machinery to
convert the heat energy of combustion into mechanical energy, which then operates

an electrical generator. The prime mover may be a steam turbine, a gas turbine or, in small
plants, a reciprocating internal combustion engine.

By-products of thermal power plant operation must be considered in their design and
operation. Waste heat energy, which remains due to the finite efficiency of

the Carnot, Rankine, or Diesel power cycle, is released directly to the atmosphere or river/lake
water, or indirectly to the atmosphere using a cooling tower with river or lake water used as a
cooling medium. The flue gas from combustion of the fossil fuels is discharged to the air. This
gas contains carbon dioxide and water vapor, as well as other substances such as nitrogen
oxides (NOy), sulfur oxides (SOx), mercury, traces of other metals, and, for coal-fired plants, fly
ash. Solid waste ash from coal-fired boilers must also be removed. Some coal ash can be
recycled for building materials.[!

Fossil fueled power stations are major emitters of carbon dioxide (CO3), a greenhouse

gas which according to a consensus opinion of scientific organisations is a contributor

to global warming. The results of a recent study? show that the net income available to
shareholders of large companies could see a significant reduction from the greenhouse gas
emissions liability related to only natural disasters in the U.S. from a single coal-fired power
plant. (https://en.wikipedia.org/wiki/Fossil fuel power station)

Your task is to evaluate the unexpected impacts this coal plant might have the local
surroundings (positive and negative!). Consider each environment surrounding the coal plant
(including the sky!) and use headings in your answer to direct the assessor to these
environments. Be sure to include information from the facts above. Draw a final conclusion
as to whether the plant should be built. [note criteria is provided at end of writing section]

Cold mountain region

Town

Coal power plant

Dense forest with
numerous native

animal inhabitants River from mountain (leads to ocean)


https://en.wikipedia.org/wiki/Power_station
https://en.wikipedia.org/wiki/Fossil_fuel
https://en.wikipedia.org/wiki/Coal
https://en.wikipedia.org/wiki/Natural_gas
https://en.wikipedia.org/wiki/Natural_gas
https://en.wikipedia.org/wiki/Petroleum
https://en.wikipedia.org/wiki/Electricity
https://en.wikipedia.org/wiki/Heat_energy
https://en.wikipedia.org/wiki/Combustion
https://en.wikipedia.org/wiki/Mechanical_energy
https://en.wikipedia.org/wiki/Electrical_generator
https://en.wiktionary.org/wiki/prime_mover
https://en.wikipedia.org/wiki/Steam_turbine
https://en.wikipedia.org/wiki/Gas_turbine
https://en.wikipedia.org/wiki/Internal_combustion
https://en.wikipedia.org/wiki/Waste_heat
https://en.wikipedia.org/wiki/Carnot_cycle
https://en.wikipedia.org/wiki/Rankine_cycle
https://en.wikipedia.org/wiki/Diesel_cycle
https://en.wikipedia.org/wiki/Cooling_tower
https://en.wikipedia.org/wiki/Flue_gas
https://en.wikipedia.org/wiki/Carbon_dioxide
https://en.wikipedia.org/wiki/Nitrogen_oxide
https://en.wikipedia.org/wiki/Nitrogen_oxide
https://en.wikipedia.org/wiki/Sulfur_oxide
https://en.wikipedia.org/wiki/Mercury_(element)
https://en.wikipedia.org/wiki/Fly_ash
https://en.wikipedia.org/wiki/Fly_ash
https://en.wikipedia.org/wiki/Fossil_fuel_power_station#cite_note-PCA_Manual-1
https://en.wikipedia.org/wiki/Carbon_dioxide
https://en.wikipedia.org/wiki/Greenhouse_gas
https://en.wikipedia.org/wiki/Greenhouse_gas
https://en.wikipedia.org/wiki/Scientific_opinion_on_climate_change
https://en.wikipedia.org/wiki/Global_warming
https://en.wikipedia.org/wiki/Fossil_fuel_power_station#cite_note-2
https://en.wikipedia.org/wiki/Net_income
https://en.wikipedia.org/wiki/Greenhouse_gas_emissions
https://en.wikipedia.org/wiki/Greenhouse_gas_emissions
https://en.wikipedia.org/wiki/Fossil_fuel_power_station

Task developed by Dylan Sherman, University of Sydney, 2018




Task developed by Dylan Sherman, University of Sydney, 2018




Task developed by Dylan Sherman, University of Sydney, 2018

Element Criteria Mark
Each aspect of the
environment (air, 3 marks each = 3 points required (should have at least one positive
mountains, town, and one negative).

river/ocean, forest)

) 1 mark i justifiable from balancing reasons provided
Conclusion

% mark i general conclusion with no reference to reasons
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QUESTION 3 - A LONG NIGHT (10 MARKS)

Imaginetheunpr edi ct abl e. T sudderdydeen dhifiesl and a day an ealtha s
now lasts 20 hours with only 4-hour nights in Australia. Predict TWO impacts that this will
have on the following categories: humans, business/economy, the environment, flora and
fauna. Be specific, referring to scientific thinking, and where applicable include a specific
example to support the prediction.

Category Impacts

Humans

Business/economy

Environment
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Flora

Fauna
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QUESTION 4 - CLOSE ENCOUNTERS (10 MARKS)

Electron microscopy allows humans to perceive objects at the atomic level. Below are many
of these images that produce some very unusual and surprising pictures of objects you
thought you knew well. Using the context surrounding the image, write what the microscope
is scanning. A few objects are provided in the key below, which may be used in the question:

Salt and pepper, surface of an old gold coin, surface of a CD, surface of an old record, sugar,
toothbrush, musical instrument string, wood

Scan Image (colour is added after Object? (1 mark each)
image is taken 1 does not represent
true object colour)

10
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QUESTION 5 - NOISE FOR A GOOD CAUSE? (12 MARKS)

It has long been suggested that playing music to plants may make them grow faster or

become o6heal

thierod

i ongér, ipreduce enars flowets loraytow to thee y

larger plants. There have been a few experiments to test this phenomenon, but repetition is a
necessity in science to be able to draw reliable conclusions.

Your task is to select an aspect of this phenomenon that you find interesting and develop an
experiment that you could complete to test this. You may select a part of the description

above or look at a more interesting aspect such as whether different types of music change

growth. Remember, though, to keep your aim and variables (what you are testing) to a

minimum!

The following should be included in your response:

equipment and repeatable instructions
1 mark off for each element not present

Element Criteria Mark
Title 1 mark i precise and reflects experiment
Aim lmarkia sentence of the form toé.
Hvpothesis lmarkia sentence of the form ifé.
yp of the experiment results
2 marks i diagram (1/2 mark for scale, ¥2 mark for labels, 1 mark for
drawing in scientific form)
Method 3 marks i logical numbered steps that include repetition, specific

Description of variables

1 mark for the thing that will be changed (independent variable)
1 mark for the thing that will be measured (dependent variable)

2 marks for things that will remain the same (controlled) so they do
not affect the results (4 things required, ¥ mark each)
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END OF PAPER
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