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2020 AUSTRALIAN SCIENCE OLYMPIAD EXAM
EARTH & ENVIRONMENTAL SCIENCE

Time Allowed
Reading Time: 15 minutes
Exam Time: 120 minutes

INSTRUCTIONS

Attempt ALL questions of this paper.

Permitted materials: Non-programmable, non-graphical calculator, pens, pencils,
erasers and a ruler.

Ensure that any diagrams you draw are clear and labelled.

Ensure any written answers are legible.

All numerical answers must have correct units.

Marks will not be deducted for incorrect answers.

Rough working must be done only on page 56 of this booklet.

Data that may be required for a question will be found on pages 3 — 10

All answers should be marked on this paper. Circle the correct answer in Multiple
Choice and True/False questions. Other questions require you to write in the space
provided or draw on the diagram provided.

MARKS

Multiple choice & variants plus True/False questions are each worth one (1)
mark.

Short written answer questions are each worth five (5) marks.

Total marks for the paper: 74 marks
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DATA & DEFINITIONS

Material supplied:
e Physical constants — page 3
e Periodic Table of the Elements —page 4
e International Chronostratigraphic Chart 2020 — page 5
e Important groups of organisms through time — page 6
e Mineralogy of Igneous Rocks chart — page 7
e Graptolites through time — page 8
e Trilobites through time — page 9
e Hardness scale — page 10

e Character disclaimer — page 10

Physical constants

Constant Symbol Value
] 299,792,458 m/s
Speed of light c ]
effectively 3 x 10® m/s

Universal gravitational constant G 6.67 x 107! Nm?kg2
Earth’s gravitational acceleration g 9.8 ms
Earth mass Mg 5.98 x 10**kg
Earth radius Re 6.37x10°m

_ 2
Splanet = Gx Mplanet /R planet
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Periodic Table of the Elements courtesy of
http://sciencenotes.org/category/chemistry/periodic-table-chemistry/
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Monograptus sp.

§ ‘ § Rastrites sp.

Certograptus sp.

Dicranograptus sp.

s

Dldymograptus sp.

Phyllograptus sp. '
é% Vetragraptus sp. ﬁ"

Graptolite shapes through time
Modified from Moore, Lalicker & Fischer (1952), Figure 22-7

‘ MIDDLE & UPPER ORDOVICIAN ‘ SILURIAN ‘

LOWER ORDOVICIAN

Graptolites through time
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Trilobites through time



Hardness scale

Hardness | Example Minerals/materials

1 Talc
2 Gypsum
25 Fingernail, pure gold, silver, aluminium
3 Calcite, copper coin
4 Fluorite
4.5 Platinum, iron
5 Apatite, Pyroxene group (3 to 6)

6 Orthoclase feldspar, titanium, spectrolite. Pyroxene group (5 to 6)

6.5 Plagioclase feldspar, steel file, iron pyrite, glass, vitreous pure silica

7 Quartz, amethyst, citring. agate, olivine,_ tridymite (high temp quartz)

1.5 Garnet, coesite (high pressure quartz)

8 Hardened steel. topaz, beryl, emerald, aquamarine
9 Corundum,_ ruby, sapphire
9.5 Carborundum

10 Diamond

Characters

The names of characters, locations and events portrayed in this paper are fictitious (but fun). Enjoy!
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