Providing support and promoting excellence in science education

International Year of Crystallography 2014

rystals are everywhere in nature — as mineral grains in rocks, gemstones, graphite,

snowflakes, ice, grains of salt, sugar crystals, etc. Humans have long admired the
beauty, colour and symmetrical shape of crystals. For example, gemstones have been used as
jewellery for thousands of years. Giant crystals of gypsum selenita (known as lapis specularis,
or ‘light stone’) were used as windows by the Romans from around 100BC-200AD, before
their invention of glass sheets. The mines for this gypsum contained huge crystals that could
be easily split into separate sheets for window panes, skylights, carriage windows, etc. A
spectacular video showing these huge gypsum crystals can be found at www.youtube.com/
watch?v=00LdSJmvcUs.

Crystallography is the study of the arrangement of atoms in crystals. This field of science
began one hundred years ago with the discovery by Max von Laue and subsequently by
William Henry Bragg and William Lawrence Bragg, that X-rays are diffracted by crystals
due to the regular arrangement of atoms in them. This discovery has enabled 3D images to
be made of the atomic or molecular structure of crystals.

To commemorate the centenary of this discovery, the UN has proclaimed 2014 as the
International Year of Crystallography (I'Y Cr2014). For more informationonYCr2014, go to:
www.iycr2014.org. This has a great video to introduce IYCr2014 to your students at: www.
iycr2014.org/about/video. There is also a booklet, ‘Crystallography matters!” (a download
in ‘promotional materials’). This booklet describes the role of crystallography in the modern
world and the significance of ['YCr2014.

The use of X-ray crystallography has allowed scientists to study the internal structure
of crystals and the chemical bonds between their atoms, thus helping them to understand
the properties and functions of materials. Crystallography has led to advances not only
in chemistry and physics, but also in biology, geoscience and medicine. For example,
crystallography has shown the structure of DNA, vitamins and proteins such as myoglobin,
haemoglobin and insulin. Crystallography has also allowed us to understand and develop
computer memories, helped in the design of new materials and medicines, assisted in dating
artefacts, and been used in space science and technology, as well
as in bio- and nanotechnology.

The development of new sources for intense short wavelength
X-rays, e.g. synchrotrons, has enabled crystallographers to obtain
much greater resolution when observing crystal structure. Today,
crystallographers can even study liquid crystals. Liquid crystal
displaysareused forflat screen televisions, computers, cell phones,
digital clocks, and so on.

* 2014 editions Past HSC Questions & Worked Solutions ... see p7 *

INSIDE THIS ISSUE »»»»>

o 2014 International Year of Crystallography.....1, 4
o Book Giveaway 1

2014

internati
crystallo

nal year of
aphy

... continued on page 4

o Marine wildlife rapidly disappearing
o Understanding Science: Yrs 7&8/ Yrs 9&10..
o Science Tests for Year 10

Diary Datos./BOS ) @ Science Snippets 9
O LBy DG SR e © Amazing Whales exhibition.............wweeree 9
o Night Stalk 2 . n

® Prizes to win 9

o Out and About
@ Australian Museum Science Festival
o NSW Titration Competition 2014..........couueeeruunens

o Astronomy: Autumn & winter skies........ "
@ Macq Uni Observatory Fri Night Observing......10
o Exam Choice: Trial & Prelim Science Exams....11

@ New Periodic Table song 5 o Competition Corner 12
® Fun Park Excursions at Luna Park................. 5 e Fizzics Education: Science VISits ... 12
© New type of matter; Standard Model of Matter..6 ¢ NewScientist: Special Education PFce ......... 12
® Past HSC Papers with Worked Solutions .......... 7 e Lab Coats & more - from Ivy Industries .......... 12

1

ISSN 1323-7667
Number 2 — May 2014

%k ATTENTION * %
After you have read this, please write/
tick your name below and pass it on.

Please return to file or noticeboard.

PRIZES TO WIN!
See pages 1,9 & 12

X *
* Send in your entries now *

(ALL IN THE ONE ENVELOPE if you prefer!)

Past issues of SciTalk are available at
www.odlumgarner.com
>
s ‘Book Giveaway

: WIN your choice of one
¢ of these books ...

% 2001-2013 Past HSC Papers
with Worked Solutions

Also available as
2008-2013 books
... published by Odlum & Garner

These 2014 editions include a Past HSC
Questions by Topic Guide for ALL papers, so
students can revise topic by topic or use the
actual exam papers. They contain complete
copies of ALL the 2001-2013 exams with
ALL questions, diagrams, etc, plus worked
answers that are an appropriate length and
would score full marks, a guide on How
to Achieve Success in the HSC, and more.
TO WIN: Send your name, school & school address
(& subject) on an envelope by 27 June 2014 to:
Book Giveaway, PO Box 442, Freshwater 2096
*x *x k
Winner for SciTalk 1/14

Kelly Mather, Dapto HS, won Core Science Stage 5
& (rp 879.95), published & donated by Jacaranda.
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For Shell Questacon Science Circus 2014: sciencecircus.questacon.edu.au/

MAY 2014

2,23,26 Physics is Fun at Luna Park Sydney. Enquiries: ph (02) 9939 6107, fax (02) 9939 6105
b/w 21-28  Big Science Competition: www.asi.edu.au/bigscience/ Ph: 62012552

JUNE 2014

2,6,13 Physics is Fun at Luna Park Sydney. Enquiries: ph (02) 9939 6107, www.odlumgarner.com

5 World Environment Day

various dates  Nyholm Youth Lectures (metro & country): raci.org.au/branches/nsw-branch (in ‘Events’)

13, 14 NSW Schools Titration Competition. www.nswtitration.com/ (see website for regional dates)
19 National Chemistry Quiz. www.raci.org.au/ in ‘Events’. Details: ph (02) 6331 5125
21 Winter Solstice (8:51 pm AEST)
27 Closing date RACI Crystal Growing Comp: www.raci.org.au/branches/nsw-branch
JULY 2014
various dates  Nyholm Youth Lectures (metro & country): raci.org.au/branches/nsw-branch (in ‘Events”)
69 CONASTA 63 in Adelaide: ‘The human faces of Science’, conasta.edu.au
19-26 National Chemistry Week. www.raci.org.au/national/events/chemistryweek.html
AUGUST 2014
1 Jeans for Genes Day. www.jeansforgenes.org.au/
6 Chemistry Olympiad Exam. www.asi.edu.au/olympiads/ Close date: 6/7/14. Ph: 6201 2552
11 Biology Olympiad Exam. www.asi.edu.au/olympiads/ Close date: 6/7/14. Ph: 6201 2552
13 Physics Olympiad Exam. www.asi.edu.au/olympiads/ Close date: 6/7/14. Ph: 6201 2552
15,18,22  Physics is Fun at Luna Park Sydney. Enquiries: ph (02) 9939 6107, fax (02) 9939 6105

— come on one of these dates to celebrate National Science Week
16-24 National Science Week. ‘Food for our future: Science feeding the world” www.scienceweek.net.au

SEPTEMBER 2014

8,12 Physics is Fun at Luna Park Sydney. Enquiries: ph (02) 9939 6107, www.odlumgarner.com

13 (tbc) National Schools Titration Competition (Sydney): www.nswtitration.com/

23 Spring Equinox (12:29 pm AEST)

OCTOBER 2014

12-18 Earth Science Week. www.earthsciweek.org & www.ga.gov.au/education/public-events, ph 6249 9111
17,20,24,27,31 Physics is Fun at Luna Park Sydney. Enquiries: ph (02) 9939 6107, www.odlumgarner.com

NOVEMBER 2014

3,10, 14 Physics is Fun at Luna Park Sydney. Enquiries: ph (02) 9939 6107, www.odlumgarner.com

17,21, 24, 28 Physics is Fun at Luna Park Sydney. Enquiries: ph (02) 9939 6107, www.odlumgarner.com
DECEMBER 2014

2-17 Physics is Fun at Luna Park Sydney. Enquiries: ph (02) 9939 6107, www.odlumgarner.com
22 Summer Solstice (10:03 am AEDT)

JANUARY 2015 National Youth Science Forum. Forms to local Rotary club by 31/5/14, interviews from
July. Only for Yr 11 in 2014. Enquiries: 6125 2777, email: nsss@anu.au, www.nysf.edu.au/

While all dates have been checked to ensure that information in DIARY DATES is correct,
no responsibility will be accepted by the publisher or Editor for any omissions or inaccuracies in it.

Regularly check the BOS/BOSTES website
to ensure you have the latest data — for
syllabuses, past exam papers, news, Official
Notices, Board Bulletins, statistics archive
and more.

Note: The NSW Board of Studies (BOS)
is now the Board of Studies, Teaching and
Educational Standards (BOSTES).

Implementation of NSW syllabuses for
the Australian curriculum

Implementation of the new Science syllabus
is to occur as follows:

*Years 7 & 9 in 2014
* Years 8 & 10in 2015 (BOS 24/12)
For Years 8 and 10 in 2014, schools are to

continue using the existing Science Years
7—10 Syllabus (updated in 2009).

Program builder for the new NSW K-10
syllabuses

Select outcomes and content to create your
scope and sequences and units instantly, using
the Board’s online tool ‘Program Builder’.
Record of School Achievement (RoSA)
Remember, this is for eligible students who
leave school before receiving their HSC.
BOSTES enquiries

Ph: 9367 8111, fax: 9367 8484
www.boardofstudies.nsw.edu.au
and www.bostes.nsw.edu.au

2014 HSC Examination Dates

A PDF version of the HSC examination
timetable will be on the BOSTES website
for looking up and/or downloading at:

www.boardofstudies.nsw.edu.au/events/

NMtalk 1 September-16 October 2014

Night Stalk is easy,fun and something everyone can do.
All you need is a torch and a copy of the Spotter’s Log.
Schools can participate by focussing on the numbers
and distribution of native animals and feral
pests . Choose a night or number of nights
between | September-16 Octoberand spot-
lightinyour local forest/bushland.Recordall of
the mammals, birds, reptiles and frogs that you
find, then send your Spotter’s Log to Perth Zoo.

You can request a Night Stalk pack from the program
coordinator. StudentActivity Sheets are available online.
Night Stalk has been running for over |5 years,

collecting information about wild animals
living near urban areas. For information:
Night Stalk, PO Box 489 South Perth WA
6151. E: nightstalk@perthzoo.wa.gov.au
Visit www.perthzoo.wa.gov.au/nightstalk
to download a Spotter’s Log.

NOTE: When you purchase the
Odlum & Garner Past HSC Questions
& Worked Solutions books for
Biology, Chemistry and Physics,

you are helping to support the
production of their Past HSC books
for Earth & Environmental Science
and Senior Science.

% %k %k k ¥

Thank you to all the teachers who

support these projects.
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SHIPWRECKS, CORROSION & CONSERVATION
STAGE 6 CHEMISTRY

This program relates to the Shipwrecks, Corrosion and Conservation
option. Students attend an AV presentation on conservation and
restoration, including footage taken during the recovery of material
from HMS Bounty. Students then participate in a hands-on workshop
focusing on desalination of metal objects, metal and corrosion product
identification, methods of protecting metals and rates of corrosion.

This is followed by a guided tour of shipwreck material in the
museum. Students may also visit the destroyer HMAS Vampire and
submarine HMAS Onslow.

Program is 4 hours, at a cost of $22.00 per student (teachers free).

Q70

AUSTRALIAN
NATIONAL MARITIME
MUSEUM

Bookings & Information:

Phone: 02 9298 3655 Fax: 02 9298 3660
Email: bookings@anmm.gov.au

Location: 2 Murray Street, Sydney 2000
Website: www.anmm.gov.au/

MUSEUM OF HUMAN DISEASE
2014 EDUCATION PROGRAMS & EVENTS

The Museum of Human Disease is Australia’s only publicly
accessible medical Pathology collection and offers a unique
opportunity for Biology, Senior Science and junior Science
students to gain a deep understanding of body and disease
elements in the curriculum.

We offer visits for The Search for Better Health, Communications,
Bionics and Junior Science, as well as online resources, Video
Conference sessions, regional tours and Teacher Professional
Development Days.

Further information and bookings:

T 029385 1522
E diseasemuseum@unsw.edu.au
W www.diseasemuseum.unsw.edu.au

W MUSEUM OF

L HUMAN

& UNSW

IMAX THEATRE SYDNEY
31 Wheat Rd, Darling Harbour, Sydney 2000

MYSTERIES OF THE UNSEEN WORLD 3D

This new 3D IMAX film takes audiences
into unseen worlds and hidden dimensions
beyond our normal vision to uncover the
mysteries of things too fast, too slow, too
small or simply invisible

Students will see what it would be like
if we had X-ray vision, or infrared vision
like a mosquito, how a bee’s eyes see
through ultravioletlight, what Gammarays,
microwaves and radio waves show us, and
more.

Time-lapse images capture events that
happen too slowly for humans to perceive
— from plants creeping toward the Sun to astonishingly complex ‘slime
mould’ searching for food.

High-speed cameras do the opposite of time-lapse, revealing secrets
from the super-fast world of nature — this film shows events that happen
too quickly for human perception.

The film also peers into wonders too small for the human eye to
see — from the minute structures on a butterfly’s wing and the tiny
organisms that inhabit the human body, down to nano-scale structures.

Ph: (02) 9213 1600 Email: education@imax.com.au
Book online at: www.imax.com.au/schools

. | DISEASE

Science Centre & Planetarium

University of Wollongong
Squires Way, North Wollongong
Only 45 mins from southern Sydney.

% Taking bookings for 2014
% Star Trails Outreach Program — visiting schools with
Planetarium Shows and interactive Science Shows.
% We have an extensive range of shows & exhibits, including:
e The Machine
Stellar Evolution — planetarium program for HSC Physics
Superconductors & Liquid Nitrogen — live science show
Energy and Motion
Changing Worlds and Visions
e Nanotechnology
% School entry includes two floors of hands-on exhibits, a science
show, plus a planetarium / laser show.
% Also available: environmental field trips, science shop, kiosk,
science fun bags, membership programs.
% Book now for an excursion. Information/bookings: 02 4286 5000
Website: http://sciencecentre.uow.edu.au

Combine your Fun Park Excursion at Luna Park Sydney
booked through PHYSICS IS FUN with a visit to IMAX

for a great action-packed, fun time of interactive learning.

o DETAILS:
IMAX: www.imax.com.au/schools

FUN PARK EXCURSION (through Physics is Fun): www.odlumgarner.com

e WHATTO DO: Allow 1 hr for IMAX (any film),
then 2-3 hours for Physics is Fun at Luna Park Sydney
(rides open at 11 am, Mon/Fri + any school day in December)

[ BOOK & PAY SEPARATELY FOR FACH EXCURSION |

National Science Week x
16-24 August 2014 o =

This is an annual celebration of Science in Australia.
Join in to enjoy and explore the wonders and benefits
of Science.

. SCIEN,
‘\\0\\ €¢

There will be many Science Week happenings.
For more details, go to:

www.scienceweek.net.au

Why not celebrate this year’s National Science Week by going on a
Science excursion? You could go to a fun park excursion through Physics
is Fun to Luna Park Sydney on 15, 18 or 22 August 2014, or visit one
of the other excursion venues on this page for National Science Week.
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AUSTRALIA’S BIGGEST SCHOOL SCIENCE FESTIVAL

¥ Primary School Days 12-14 August

¥ Secondary School Days 19-21 August

¥ Community Day 16 August

To join the interested schools list email scicom@austmus.gov.au
Bookings open in May at scienceunleashed.net

Prou ed by

nd Inspiring Australia

rure culture discover

International Year of Crystallography 2014 .. from page 1

IYCr2014 crystal-growing competition

To celebrate 1YCr2014, schools are encouraged to enter their
students into the worldwide I'Y Cr2014 crystal-growing competition.
This will introduce them to the exciting, challenging and sometimes
frustrating world of growing crystals.

The aim of the competition is ‘to grow your own crystals
(whether involved in a state or national competition or not) and to convey your experience
through a video or essay’. The winners will be those who most successfully convey their
experiences to the panel of judges through videos or essays.

For information about this competition, go to: www.iycr2014.org/participate/crystal-
growing-competition. This has a short video showing ‘How to grow a single crystal’. The
closing date for submissions is 15 November 2014. Another useful video ‘How to grow a
large alum crystal by crystallization’ is at: www.youtube.com/watch?v=RnjiEdoSEvA

If you are also entering your state Crystal Growing Competition (see www.raci.org.au/
branches/nsw-branch), but please note that the closing date for this is 27 June 2014 and
ideally you need to allow 4-5 weeks to grow your crystals.

2014

international year of
crystallography

Alum crystals

Most students will be growing
crystals ofalum for their state Crystal
Growing Competition.

Alum is a safe, non-toxic
chemical and the crystals grow
quickly and reliably. Potash alum
is potassium aluminium sulfate
dodecahydrate, KAI(SO,),.12H,0.
Some useful sites for growing alum
crystals are:

o www.iycr2014.org/participate/
crystal-growing-competition/
info-for-newcomers/how-to-grow

» skywalker.cochise.edu/wellerr/

crystalgrow/list.htm Figure 1 A single octahedral potassium alum crystal,
o chemistry.about.com/cs/howtos/  Siffing on a mirrored surface
ht/alumcrystal.htm ... by Christian Ude [from Wikipedia]

NSW Australian Curriculum Science K-10 Syllabus links

Crystallisation is one of the separation techniques to be investigated in CW3 for Chemical
World (Stage 4). Students will learn about crystal formation when investigating igneous
rocks in ES1 for Earth and Space (Stage 4).

Vour beliefs become your
+|/\ou\glf\+s, younr ’rlf\oug[/ﬁs
become your words,

your words become your
actions, your actions become
younr habits, your habits
become your values, your

values become your c[es’riny.

e /\/\al/\afw\a Gandhi

NSW Schools Titration
Competition 2014

Amended dates
for Sydney venues )k
13 & 14 June, fn)
country venues (tba) v

For more information:
www.nswtitration.com
E: ajhey@nswtitration.com
M: 0400 370 963
PO Box 306, Camden 2570
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New Periodic Table song

In secondary science classes, students are
often encouraged to memorise the first 20
elements of the periodic table. At university,
chemistry students are sometimes encouraged
to memorise the whole periodic table.

The NEW Periodic Table Song (in order)
by AsapSCIENCE is a catchy, fun rendition
of the Periodic Table set to music and can
be found on YouTube at: www.youtube.com/
watch?v=zUDDiWtFtEM

It’s a chemical adventure that romps
along to a section of ‘Infernal Gallop’
(otherwise known as the ‘Can-Can’ music)
from Offenbach’s opera Orpheus in the
Underworld and goes up to element 112
(copernicium).

This song will encourage students to
sing along and learn the elements. Although
it progresses at a fast gallop, if you listen
to it a few times you’ll soon find yourself
confidently singing along.

For a slower version (with the lyrics
captioned) to ease memorisation, go to:
www.youtube.com/watch?v=-1718TgtuLQ
The words alone can be found at: i0o9.com/
learn-the-periodic-table-of-elements-with-
this-handy-so-508351608

The Periodic Table is now taught in
Stage 5 Chemical World (NSW Australian

\ MUSEUM OF

HUMAN
_§ DISEASE

Zombie Day

Perfect for Stage 5 students studying disease

A Zombie day will provide students with
the chance to learn about infectious (and
some non-infectious) diseases, while
investigating a scenario of an outbreak of
a possible real Zombie disease.

Dates: 26 and 27 June 2014
Time: 2 hrsessions, available from 9—4pm
Cost: $5 per student

For information and bookings:

T 02 9385 1522
E diseasemuseum@unsw.edu.au
W www.diseasemuseum.unsw.edu.au

Curriculum Science 7-10 Syllabus) in CW2:

The atomic structure and properties of elements
are used to organise them in the Periodic Table.

Old Periodic Table song

Some teachers will still prefer the Tom Lehrer
song ‘The Elements’ sung to ‘The Major-
General’s Song’ from Gilbert & Sullivan’s
opera The Pirates of Penzance. This has the
elements in an order that fits with the metre

of'the song. Written in 1959, it recites all the
elements known at that time, up to element
102 (nobelium) — but cleverly allows for
others not yet discovered.

A good animated version of this song
is on YouTube at: www.geekosystem.com/
periodic-table-song/. BOTH songs are here
on the one site, which is great for comparing
them. The words alone are at: lyrics.wikia.
com/Tom_Lehrer:The_Elements.

December).

To find out more, go t0: www.odlumgarner.com/lunaparkexcursions
T: (02) 9939 6107 F: (02) 9939 6105

E: robert@odlumgarner.com

Fun Park Excursions

conducted by Physics is Fun
at Luna Park Sydney

You can book for just a fun day or for a fun-filled educational excursion
on any Monday or Friday during the school term (or any school day in

‘Physics is Fun’ provides fun park excursions at Luna Park Sydney for any
size school group from any school faculty at the lowest prices!

Students are provided with discounted Unlimited Rides Passes for Luna
Park Sydney, as well as curriculum-based worksheets (if required) for
secondary or primary school excursions.

From only $25.50 per student ... teachers FREE
Only $20 booking fee per school
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New type of matter may affect our understanding of neutron stars

Ithough physicists have developed the

Standard Model of Matter to explain
the fundamental particles of the universe
(see Box 1), there are still some glaring holes
in this understanding. Quarks are a good
example of this.

Scientists know that all matter is made up
of'quarks, and about how two quarks interact
atcloserange. Quarks are subatomic particles
that are the fundamental building blocks of
matter. They are known to exist either in
groups of two, forming short-lived mesons,
orinthrees, forming the protons and neutrons
that make up atomic nuclei. Researchers
have suspected for decades that
quarks might also bind together
in quartets, forming tetraquarks
... but have not been able to test
this idea until recently.

Scientists at CERN (European
Organisation forNuclearResearch)
have now confirmed that a strange
particle known as Z(4430) does
exist. Over 4000 such particles
have been discovered using the
Large Hadron Collider (LHC)
accelerator (see Box 2). This may
be the strongest evidence yet for
a new form of matter called a
tetraquark. Scientists think it is

made up of two quarks and two anti-quarks,
showing that four-quark particles exist.
This ‘discovery’isactually a confirmation
of'earlier results by the BESIII Collaboration
at the Beijing Electron Positron Collider in
China, and also by the Belle Collaboration
at the High Energy Accelerator Research
Organisation in Tsukuba, Japan in 2013.
Both of these labs accelerated electrons and
positrons to nearly the speed of light, then
smashed them into each other and carefully
analysed the resulting debris. Taken together,
the two collaborations have uncovered 466
events thatappearto have atetraquark, known

as Zc(3900) in their debris.

The results are still young, but if this
discovery holds up it could have implications
for our understanding of neutron stars. Very
simply, the traditional model of a neutron star
isthatitismade of neutrons. Neutrons consist
of'three quarks (two down and one up), but it
is generally thought that particle interactions
withinaneutron star are interactions between
neutrons. With the existence of tetraquarks,
it would be possible for neutrons within the
core to interact strongly enough to create
tetraquarks. This might even lead to the
production of pentaquarks and hexaquarks,
or to quarks interacting individually.
This would produce a hypothetical
object known as a quark star.

Thisis all hypothetical at this point,
but verified evidence of tetraquarks
will force astrophysicists to re-examine
some of the assumptions they have
about the interiors of neutron stars.

Figure 2 Tunnel of Large Hadron
Collider at CERN, showing the access
track, and some of the magnets and
instruments

The simple ideas of atomic structure that are
still being taught at the junior science level
ignore particle physics discoveries of the
past 50 years. The terms that students are
familiar with from sci-fimovies, e.g. quarks
and leptons, do not usually get a mention.

Atasimple level, matter is ‘everything
around you’or ‘anything made ofatoms and
molecules’ or ‘anything that has mass and
takes up space’. Atoms are said to consist
of protons, neutrons and electrons.

Given the advances in scientific
knowledge, due to all the developments
in technological devices, the world inside
protons and neutrons should not be ignored
when teaching about ‘the structure and
properties of elements’as required in Stage
4 Chemical World CW2 (NSW Australian
Curriculum Science 7-10 Syllabus).

Since the 1930s, physicists have used
an increasing variety of technological
devices such as bubble chambers, spark
chambers, wire chambers, synchrotrons,
and particle accelerators to investigate the
structure of matter. From their discoveries,
it is now known that all matter in the
Universe is made from a small number of
fundamental particles — quarks (6 different

Box 1 — Model of structure of matter: sub-atomic particles

kinds) and /eptons (6 differentkinds). Protons
and neutrons are each made up of distinct
combinations of three quarks. Electrons are
one type of lepton.

Suchdiscoveries led to the development of
the Standard Model of Matter by physicists in
the 1970s—this explained interactions between
fundamental particles (quarks and leptons)
and the forces interacting with them.

There are four fundamental forces
(the strong force, the weak force, the
electromagnetic force and the gravitational
force) that affect how fundamental particles
interact, but only the first three forces are
included in the Standard Model, along with
their corresponding force-carrying particles
(photons, gluons, W bosons and Z bosons).
Physicists are yetto discoverhow gravitational
forces can be incorporated into the Standard
Model of Matter.

Through many experiments over time,
the Standard Model of Matter has become
established as a well-tested physics theory.

This model is taught is depth in the HSC
Physics option: ‘From Quanta to Quarks’ —
however, junior Science students should be
able to appreciate a simplified form of this
model.

Box 2 - Large Hadron Collider (LHC)

Extending beneath the border of France
and Switzerland, the LHC built by CERN
is the world’s largest and most powerful
particle collider. The LHC tunnel is a 27
kilometre circumference, almost circular
tunnel. The same tunnel also contains the
LEP (large electron positron) synchrotron.

The LHC is used to explore the
building blocks of matter and the forces
thatactbetween them. Physicists are trying
to study conditions close to those just after
the big bang, hoping to solve some of the
mysteries about the origin of mass, dark
matter and more.

The LHC sets protons or lead ions
travelling at 99.9999991% of the speed
of light around the circular tunnel. It then
smashes them together at four points on
the ring, each of which are surrounded by
huge experiments.

References: (last accessed 28-4-14)

* www.newscientist.com/article/dn23726 (24 June 2013)
* www.newscientist.com/article/dn25402 (10 April 2014)
 physics.aps.org/articles/v6/69

* www.universetoday.com/111110

scitechdaily.com/new-subatomic-particle-zc3900-
hints-at-four-quark-matter/

home.web.cern.ch/about/physics/standard-model

Fig2: Julian Herzog [Wikimedia Creative Commons]
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NEW 2014 editions: Past HSC Papers with Worked Solutions

All books include: PAST HSC QUESTIONS BY TOPIC GUIDE

* Biology ¢ Chemistry e Physics

e Senior Science ¢ Earth & Environmental Science

o PAST HSC QUESTIONS BY TOPICS
guide for all questions in all HSC papers - 5w woRkeo
—this allows students to revise topic by topic, or vy st by
to use the actual HSC exam papers i

o Complete HSC exam papers with ALL QUESTIONS
& ALL OPTIONS - PLUS sample answer sheet for
Multiple Choice questions

e WORKED ANSWERS to all the Core and all options
—would score full marks AND are an appropriate length,
with full EXPLANATIONS for all multiple choice questions

e Periodic Table, Data Sheet (Phys/Chem),

Formulae Sheet (Phys), Geological Time Scale (EES)

PLUS e GUIDE ON HOW TO ACHIEVE SUCCESS
in each of these subjects
e GLOSSARY OF EXAMINATION TERMS
e SKILLS REQUIRED FOR INVESTIGATIONS

PAST
SOLUMONS
AND
PAST

w

Top HSC students and Science teachers use and recommend Odlum & Garner books.

These books are produced by Science teachers for Science teachers & their students

Odlum & Garner Title

ISBN RRP ORDER

2001-2013 books:  2001-2013 Biology Past HSC Papers with Worked Solutions ... NEW

9781921741234 $39.95

2001-2013 Chemistry Past HSC Papers with Worked Solutions ... NEW

9781921741241 $39.95

2001-2013 Physics Past HSC Papers with Worked Solutions ... NEW

9781921741258 $39.95

2008-2013 books:  2008-2013 Biology Past HSC Papers with Worked Solutions ... NEW

9781921741265 $27.95

2008-2013 Chemistry Past HSC Papers with Worked Solutions ... NEW

9781921741272 $27.95

2008-2013 Physics Past HSC Papers with Worked Solutions ... NEW

9781921741289 $27.95

Earth Science: 2001-2011 Earth & Environmental Science Past HSC Papers with Worked Solutions 9781921741111 $39
2009-2011 Earth & Environmental Science Past HSC Papers with Worked Solutions 9781921741128 $23
Senior Science: 2001-2012 Senior Science Past HSC Papers with Worked Solutions 9781921741197 $39
2007-2012 Senior Science Past HSC Papers with Worked Solutions 9781921741203 $27

SCROOI: i
AGAIESS: ettt ettt b e e n e e
.......................................................................... Postcode: ....ccceviririieniiniinne
PRONE NOI e

School orders can be invoiced if a School Order Form is sent.
All personal orders need to send payment or Credit Card details
(Mastercard or Visa only) with order. Make cheques to ‘Odlum & Garner’.

NAmME 0N Credit Card: ......ooieieeeeeee ettt e et e e e eta e e et e e e eareeeeaaaeeaneeas

- ExXpirydate:_ _/_

Card No: __

Send to: Odlum & Garner  (ABN 54 942 891 924)
PO Box 442, Freshwater NSW 2096
Ph: (02) 9939 6107 Fax: (02) 9939 6105
Email: robert@odlumgarner.com
www.odlumgarner.com

*20% discount & FREE freight

for orders of 15* books (may be mixed)
All other orders — 59 delivery charge

Odlum & Garner books are also available
from educational booksellers.
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Marine wildlife rapidly disappearing

reatwhite sharks, killerwhales, and other

large ocean predators are disappearing
at alarming rates. It is thought that nearly
90% of all large fish have disappeared. Our
oceans need to be protected, so they will
remain healthy enough to support life across
the planet.

Marine Protected Areas (MPAs) are a
proven solution to many such problems
threatening our oceans today. They may be
the most powerful tool for ocean protection
and restoration that we have.

MPA is an umbrella term to describe a
wide range of areas, important for marine
conservation worldwide. A global definition
of MPAs was firstadopted by the International
Union for Conservation for Nature in 1988.
An MPA is a section of the ocean where a
government (or a local, regional or national
authority) has placed limits on human
activity. MPAs include marine reserves, fully
protected marine areas, no-take zones, marine
sanctuaries, ocean sanctuaries, marine parks,
locally managed marine areas, to name a few.
Many of these have quite different levels of
protection, and the range of activities allowed
or prohibited within their boundaries varies
considerably too.

MPAs are the ocean equivalent of the
national parks and reserves that we have on
land. Yetat present, less than 2% of the oceans
isdesignated asan MPA, and the vast majority
of existing marine parks and reserves suffer
from little or no effective management.

Scientists have been monitoring MPAs
using remote sensing — this uses advances in
aerial photography image capture, satellite
imagery, acoustic data, and radar imagery.

These essential marine sanctuaries not
only protect threatened species, butalso help
to restore biodiversity and establish larger,
healthier fish populations. They have had a
huge impact in the areas where they have
been established. The current number of
MPAs is inadequate to preserve the ocean’s
wildlife and marine resources. No part
of the ocean today is safe from potential
overexploitation of its resources. Current data
suggests thatapproximately 100 million tons
of fish are known to be removed from the
ocean annually. At this level of exploitation,
sustainability of particular fish populations
is questionable.

Only recently have people started to
realise the potential catastrophic nature of
marine resource exploitation. The world

needs many more MPAs — and before it is
too late.

National Geographic Explorers Enric
Sala and Mike Fay recently undertook an
expedition to the wildlife Eden of West
Africa — Gabon — as part of the Pristine
Seas program, where they undertook an
underwater survey of the MPA that was
established there in 2002. Its coastal waters
are now teeming with healthy populations of
endangered reefsharks and groper fish. Enric
and Mike’s goal was to provide the scientific
evidence needed to convince the Gabonese
leaders to expand their national park system
to include more MPAs and protect the vital
marine wildlife living along their coastline.
Balancing the need for sustained economic
development with conservation of the marine
environmentremains a formidable challenge
for places like Gabon.

References: [last accessed 28-4-14]

e Smith, D; Miller, KA (2003). ‘Safe Harbours for our
Future: An Overview of Marine Protected Areas.’ (at
archive.rubicon-foundation.org/4759)
www.biodiversitya-z.org/areas/46/

waittfoundation.org/gabon-no-take-expansion

ocean.nationalgeographic.com/ocean/explore/
pristine-seas/

Sarah Festa Stallings, The National Geographic Society
* www.seaweb.org/getinvolved/oceanvoices/
MikeMarkovina.php

|
=, SCENGE

FORYEARS 2.8 10 -

Produced by Science teachers for Science teachers and their students

¢ Comprehensive coverage of
the Syllabus Dot Points using
questions & answers

e Covers Prescribed Focus
Areas, plus Skills & essential
content of the Knowledge and
Understanding sections

¢ The Years 7 & 8 book includes
a Stage 4 Science Test

* Great for revising, homework / assignments %

UNDERSTANDING SCIENCE series
o for Years 7 & 8

e for Years 9 & 10

SCIENCE TESTS for Year 10 (2nd ed)

QUESTIONS & ANSWERS &8

¢ Contains 6 Science Tests based on
Science 7-10 Syllabus dot points
(Stage 5), with complete answers
to all questions

BONUS section of additional
questions and answers

Plus: A GUIDE ON HOW TO
ACHIEVE SUCCESS IN SCIENCE

PROVIDES A GREAT ITEM BANK
OF QUESTIONS TO USE IN
SCHOOL-BASED TESTS

ORDER FORM

... copies Understanding Science for Years 7 & 8

... copies Understanding Science for Years 9 & 10  ISBN 978-1-875918-06-5

... copies Science Tests for Year 10

NOME: .o

ISBN 978-1-875918-08-9  $32.95 ea
$26.95 ea

$32.95eq

20% discount
& FREE FREIGHT

for orders of 15+ books
(may be mixed)

All other orders attract a

delivery charge of $9.00

ISBN 978-1-875918-99-7

School orders can be invoiced if a School Order Form is sent. Personal orders need to send
payment or Credit Card details (Mastercard/Visa) with order. Make cheques to ‘Odlum & Garner’.

Send your order to: Odlum & Garner
(ABN 54 942 891 924)
PO Box 442, Freshwater NSW 2096
Ph: 02 9939 6107 Fax: 02 9939 6105
Email: robert@odlumgarner.com
www.odlumgarner.com

SAVE
Buy DIRecT from

M publis
and get Up to 20% dis't:er

Odlum & Garner books are also available
from educational booksellers.
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Drama helps kids with autism

Asmallbut promising pilot study placed groups
of four children with autism-spectrum disorder
into drama workshops, in an enclosed themed
environment, such as a forest or outer space, for
a45-minute session every week for 10 weeks.
These environments were designed to engage
all senses simultaneously, using lights, sounds,
puppetry and interactive digital elements.

Trained performers used improvisation
techniques to encourage the children to engage
creatively with the environment and each other,
both physically and verbally. The hope was that
the sessions would help develop the children’s
communication, social interaction, and
imagination skills — the ‘triad of impairments’
seen in autism. Children were assessed before
intervention, and again between two and six
weeks after the end of the sessions.

The small size of the pilot study and the
lack ofa control group meant that the study was
notsufficient from which to draw conclusions.
However, the most significant change was in
the number of facial expressions recognised
— a key communication skill. Nine children
improved on this. Six children improved on
theirlevel of social interaction. The majority of
these changes were also seen at the follow-up
assessments. So ‘hope might be at the end of
the tunnel’ for autism-spectrum sufferers.

[Reference: NewScientist, 19 April 2014]

Spinal cord reawakened with implant

Anew pioneering technique that uses electrical
implants in the spines of paralysed patients can
help them move their legs again, and could
perhaps one day allow them to walk again.
This new research by scientists at the
University of Louisville’s Kentucky Spinal
Cord Injury Research Centre, saw four
wheelchair-bound men, who were completely

paralysed below the waist, fitted with an array
of electrodes in the lumbosacral region of the
spinal cord. This enabled all four patients to
move their legs and toes, and some could even
lift up to 100 kilograms with their legs.

The implant works by restoring the resting
potential of the spinal cord. This is the baseline
electrical activity that keeps the cord alert, but
which wanes through lack ofuse in people who
are paralysed.Once this background electrical
impetus is restored artificially, the cord
reawakens and can register the brain’s ‘intent’
to move and convert this into fine movement
at the motor neuron level. By modulating the
voltage for each individual and for each task,
algorithms that optimise delivery of electrical
activity for specific movement can be worked
out and applied at will by the patients.

These implants also helped the men, to
varying degrees, to recover some bladder,
bowel and sexual function.

[Reference: NewScientist, 12 April 2014]

AUSTRALIAN
NATIONAL

C70

MARITIME
MUsSEUM

School programs for all ages —
Science, Geography, HSIE, English

Information and Bookings

Phone: (02) 9298 3655

Fax: (02) 9298 3660

Email: bookings@anmm.gov.au
Web: www.anmm.gov.au/education

Te|omeres ageon chi|o|ren's chromosomes

Inside a cell’s nucleus, genes are located on
chromosomes. Atthe ends of each chromosome
are stretches of DNA called telomeres. These
protect our genetic data from damage, make it
possible for the cells to divide, and hold some
secrets to how we age and get cancer.

Each time a cell divides, the telomeres get
shorter. When they get too short, the cell can
no longer divide. The cell becomes inactive or
‘senescent’, or dies. This shortening process
is associated with aging, cancer, and a higher
risk of death. Events such as living in deprived
backgrounds, mothers not being educated to
college level, and mothers having changes of
partners more than once, etc. have all been
shown to shorten telomeres in children. This
could result in adverse health outcomes.

Scientists have concluded that the social
environment really conditions the way that
children are living and affects their health.

[Reference: NewScientist, 12 April 2014]

WIN A FAMILY PASS TO IMAX

IMAX Sydney, at Darling Harbour, is open every day.
More than 8 storeys high, it has the world's biggest
cinema screen to give the ultimate film experience. IMAX films are
entertaining and educational. They constantly change and cover a
range of themes. Resource materials & teacher guides are provided.

L S i ¢

TO WIN A FAMILY PASS" TO IMAX (for 2 adults and 2 children
worth $90) ... send in your name, school, & school address on an
envelope by 27 June 2014 to:

IMAX Give Away, PO Box 442, Freshwater NSW 2096

* This pass will be valid for any one film for any session, except public holidays/films

advertised as ‘no free list' Details at: www.imax.com.au
m

WINNER: Kim McPhie, Rouse Hill HS, won an IMAX
Sydney family pass for SciTalk No. 1-2014.

WIN A FAMILY PASS TO
LUNA PARK SYDNEY

One lucky family can win this special offer through

Physics is Fun and Luna Park Sydney. To find out

more about Fun Park Excursions for schools, go to the Physics is
Fun website at: www.odlumgarner.com

TO WIN A FAMILY PASS TO LUNA PARK SYDNEY
(unlimited ride passes for 2 adults & 2 children worth $179.80) ... send in
your name, school, & school address on an envelope by 27 June 2014 to:
Physics is Fun - Luna Park Sydney Teacher Offer
PO Box 442, Freshwater NSW 2096

WINNER: Gabbi Gerritson, lllawarra Christian School, won a Luna Park Sydney
family pass for SciTalk No. 1-2014.

WINNER: David Creevey, Ambarvale HS, won a Luna Park Just for
Fun book by Sam Marshall from Physics is Fun for SciTalk No. 1-2014.
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ASTROHot;*

The Planets

Mercury is setting soon after the Sun at the beginning of May. By
20 May, it is setting around one hour after the Sun and is visible in
the western early-evening twilight sky. Mercury will be highest in
the sky at the end of May and early June. After this, it will be lower
in the sky, sinking towards the horizon as it approaches inferior
conjunction (between Earth and the Sun) on 20 June. Mercury will
reappear in the eastern pre-dawn sky in late June, reaching its highest
point, 21° above the horizon, on 13 July.

Venus is a brilliant morning star throughout the autumn period,
appearing in the ENE sky. On 16 May, Venus is only 1.2° away from
the distant planet, Uranus. The two can be seen together easily with
binoculars. Venus gradually gets lower in the sky as its orbit will take
it behind the Sun by October. July will provide the last chance to see
Venus against a dark sky background. Later in the year, Venus will
only be visible in the twilight period before sunrise during August
and then will be unable to be seen until its return as the evening star
in November.

Mars, the red planet, was at opposition on 9 March (when the Earth
and Mars were on the same side of the Sun), butis now receding from
Earth. So its disc is gradually appearing smaller and its brightness
is decreasing. In May, however, it remains the brightest object in
the northern sky. In early May, Mars is still undergoing apparent
retrograde motion and so will be seen getting progressively further
west of the bright star, Spica. This period of retrograde motion comes
to an end with Mars appearing to be stationery on 21 May. After this,
Mars will resume its normal apparent motion from west to east and
move back closer to Spica until mid-July when Mars and Spica will
be only 1.4° apart. Mars subsequently continues motion against the
background stars moving to the east past Spica.

Jupiter, the gas giant planet will be setting earlier each night over
the coming months. It will be low in the NW sky in May and early
June. Jupiter will become a twilight object later in June, but will
disappear in the glare of the setting Sun as it approaches conjunction
on 25 July. Jupiter will reappear in August and will be seen rising in
the eastern pre-dawn sky, close to the planet Venus.

Saturn will be low in the ENE May sky, just after evening twilight.
On 14 May, Saturn will be occulted (hidden) by the rising full Moon.
This will commence just before 9 pm, with Saturn reappearing about
10 pm. The precise time of Saturn being fully occulted depends on
your location. Saturn ends 4.5 months of apparent retrograde motion
on 23 July, when it resumes normal west to east motion across the sky.

Meteor showers

Meteor showers are mostly caused by the trails of dust and debris left
in the wake of a comet. When Earth moves through such debris, a
meteor shower results. Because this debris is moving in roughly the
same direction, meteors that strike the atmosphere all ‘point’ back to
the direction of the comet’s path. Individual meteors during a shower
appear to originate from a common point in the sky, known as the
radiant. Remember, meteors are better seen pre-dawn than in the
evening, as the morning sky is facing the Earth’s motion in space.
The eta-Aquarids meteor showers, well-known as they are linked
with Halley’s Comet, will be visible pre-dawn until around 28 May.
They peak around 6—7 May, when the Moon is at first quarter. Meteor
showers to look out for from mid-July until mid-Augustinclude Piscis
Austrinids, Southern delta-Aquarids and the alpha-Capricornids.
These will all show peak activity around 28-30 July, when the
Moon-free sky is dark, thus providing good viewing conditions.

Autumn and winter night skies

10
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Autumn and winter bring longer nights with low humidity. This results in clearer air that
provides better viewing. So rug up and head out with your binoculars to observe the night sky.

Earth’s winter solstice and aphelion

At the winter solstice, the daylight hours are at their shortest and the
Sunis atits furthest position north. This occursat 8:51 pmon 21 June.

On 4 July, Earth will be at aphelion, which is when Earth is
furthest in its orbit from the Sun (at a distance of 152,096,454 km
or 1.016702 au).

Constellations

The summer constellations, Orion and Taurus, are now setting around
sunset and so have disappeared from view for the winter months.
Scorpius, the prominent winter constellation, is now rising each
evening in the east and is one of the few constellations that is easy
to identify, with its stars spreading across the sky just like a scorpion.
It contains the orange red star, Antares — the ‘heart’ of the scorpion.
This star is a dying red supergiant at the end of'its life cycle. Antares
is about 600 light years away, has a mass of 15 solar masses and
is about 800 times the Sun’s diameter. Below Scorpius, the teapot
shape of Sagittarius (the archer) can be seen. The region around
Sagittarius is a rich area of the sky to explore with binoculars, as it
contains many globular clusters and nebulae. Around 26,000 light
years away in this direction is the centre of our galaxy, the Milky Way.

Using a Sky Chart / Planisphere

Remember, viewing the night skies is much simpler if you have a Sky
Chart or Planisphere. See Box 1 about easily obtaining one of these.

Box 1: Sky Charts & Planispheres

* You can download free sky charts each month to explore the night
sky from: www.skymaps.com/downloads.html Make sure that you
scroll down to ‘Southern Hemisphere Edition’.

A planisphere (star wheel) helps to find stars and locate
constellations. These are inexpensive and available from
astronomy shops, or you can download one — make sure it is
for the Southern Hemisphere. While the site itself is out-of-
date, there is a planisphere (star wheel) to print and use at: http:/
members.ozemail.com.au/~starrylady/resources.html

XEXXEXXEXXEXXEXXEXEXEXXEXX
CONGRATULATIONS

SciTalk No. 1-2014 ‘Astronomy Giveaway’ winners, Janene Brown,
Wollumbin HS & Nik Brankovic, Ambarvale HS each won a copy of:

ASTRONOMY 2014
A PRACTICAL GUIDE TO THE NIGHT SKY

by Glenn Dawes, Peter Northfield, Ken Wallace
Available from Quasar Publishing: www.quasarastronomy.com.au
OR The Binocular & Telescope Shop: www.bintel.com.au
XX XXX

MACQUARIE UNI OBSERVATORY & PLANETARIUM
PUBLIC FRIDAY NIGHT OBSERVING

The Macquarie University Observatory (access via Gymnasium Rd) is
open to the public every Friday night (March—-Dec inclusive). It opens
8-9.30 pm (in AEDT) or 7-8.30 pm (in non-AEDT).

Bookings are essential and must be made online at: physics.mq.edu.
au/community/observatory/ If doubtful weather, check online after 5 pm.

There are also two planetarium sessions per semester on Friday nights
from 67 pm, in the E7B Courtyard at Macquarie Uni. Tickets must be
booked online at: physics.mq.edu.au/community/planetarium/#sessions

%k %k Kk k% k k kK ok
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Exam Choice is a group of teachers highly experienced in all facets of the exam process.
Once again we are producing Trial and Preliminary Science Exams which:
* assess over the full range of performance and are mapped to
outcomes and the syllabus
* come with clear marking guidelines and sample answers.

Our Year 10 Science Examination proved popular last year and we shall be producing
another for 2014. It will test Stage 5 outcomes and will be of a similar style and format to
the old School Certificate. This paper will be free with all orders of six or more of our other

papers.

Complete the order form below and fax this sheet back to us.

Contact Person

ABN 56 345 318 164

Fax: 02 9975 1886
PO Box 71 Forestville NSW 2087
exam.choice@bigpond.com

Phone No. ... Fax .......cocovviviniiinnnn.
School
Delivery AAAressS .........cooiiuiiiiiiiiiii e
................................................ Postcode ................
Price | Tick to order
Biology Trial $90
Biology Preliminary $80
Chemistry Trial $90
Chemistry Preliminary $80
Physics Trial $90 Total cost of
Physics Preliminary $80 order
Senior Science Trial $90
Senior Science Preliminary $80
Year 10 Examination $100
Or free when ordered with
6 or more other papers

All prices include delivery, are current for 2014 and are not inclusive of GST.
(10% GST will be added to invoice)

All papers will be delivered in Week 1 of Term 3. Invoices will be sent with the papers.
Papers can be used as exams at any time after delivery, but are not to be released to students
before 11 August (Trial), 15 September (Preliminary) or 27 October (Year 10 Exam).

Papers will be delivered as electronic format copies on CD. Schools also requiring
blackline master paper copies can obtain them, free of charge, by ticking the box

on the right.
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: COMPETITION CORNER * NewScientist *
WIN: Nelson iScience Year 10 text: < e

! isciencel0 : SPECIAL DISCOUNT

 Nelson iScience NSW for the Australian Curriculum X Save up to 66%

x Designed in consultation with practising NSW teachers and authored x . . . L.

x . L X With puzzling questions, fascinating
by experienced teachers, this series captures the depth and scope . . . . .

x . . . x solutions and witty, intelligent articles,

X of the NSW syllabus for the Australian Curriculum. It integrates X Scienti he f a1

X Web 2.0 technology suggestions for students for investigating, X NewScientist p resents. the facts and lets

X analysing, summarising and presenting. Higher-order thinking X you draw the conclusions.

4 skills, inquiry and student-centred learning are reinforced in every x Available in print, online or for your

< chapterthrough creative activities and questions that follow Bloom’s % smartphone or tablet, NewScientist brings

I Iev1iec; taxor;?my. Ttl.le're age tflz(acher res.(iutrjes to suptp;)rtf ea;h yea7r : youthe latest news, ideas and discoveries
evel. Supportingac ivity booksare available separately for Years from all fields of science and technology.

4 and 8. For more information: www.nelsonsecondary.com.au x

x X To subscribe:

4« HOWTO ENTER: Send an answer to the Quiz Question, your name, % . o

x school and school address on an envelope to: Competition Corner, QUIZ QUESTION: In which plant cell x Visit newscientist.com/6484

X PO Box 442 Freshwater 2096 — by 27 June 2014. organelles is DNA found? x or call 1300 534 178

< SciTulk 1/14 winner: iScience Year 8 Text & Activity books & Year 9 Text published  [[g ™ 0 - o ressure x and quote 6484

<9< by Nelson, were won by Rhiannon Pettit, Lake Cargelligo Central School. i x

fte i 1D 2014
I K H F sk ok kK K Tk ok ok Kk Kk kg ke ok ok kK kg ok ok kK ke Kk %k kK Offer expires 31 December 20

SUBSCRIPTIONS ... SciTalk is available FREE to all
secondary science facultiesin NSWand the ACT. Itis also
published on our website. If you would like to receive
your OWN personal copy of SciTalk, subscriptions are
available for $20/4 issues or FREE if emailed to you.
Please send either your email address or a cheque for
$20+GST=$22.00 (to SciTalk), plusyourname, address
& ph no ... to receive the next four issues of SciTalk.

SciTalk

- Human Story HSC option - hestlo robotics : Srionce odusaors. Now In s 201 yoar, 1 has boon

AR B : - Astronomy s duced by Odlum & G ice to Sci

- Chemlstry Show _ Forces ki PhySI-CS ! Wl laI:I set;londta’;\éuslcie:n;‘ I:ccuTIiies in schools and TAFEs
roughou and the ACT.

- Renewable energy ...and more! _ SciTalk aims to provide science teachers with up-to-date

information, important dates, the latest products available,

plus ‘what’s on’ in various excursion venues, and more.

> 100 free scierlce Plt:lastla paf: SciTaII;]un :ut 'all Stfience lez:c_ltlers at your
school so they can benefit from it — or put it up on your

experiments online! 02 9674 2191 notice board f‘:Jr reference. ’ pony

www.fizzics.com.au Contributions, advertising and inserts are welcome.

Copies of SciTalk are also available at:

www.odlumgarner.com
© SciTalk, 2014

Ivy Industries Contact Carol or John
Unit 6, 260 Wickham Road Tel: 03 9532 2120 Fax: 03 9532 2126 e e e e e s
MOORABBIN VIC 3189 Www.ivy.com.au CONTRIBUTIONS
ABN 57 052 929 978 email: carol@ivy.com.au
SciTalkis due into schools mid-term. All contributions
LAB COATS for SciTalk should be directed to the Editor (contact
details are below).
LAB COATS IMPORTED AUSTRALIAN MADE LAB COATS

- $25 each m(m - $42 each CLOSING DATES
White polycotton, N2 White polycotton e SciTalk No. 1-January 2014 ... Dec 19

4 studs at front, 3 pockets or 100% Cotton available POA ST BT ARE wo WU

[ )
. . SciTalk No. 3-August 2014 ... June 27
1-14 °
Sizes 3XS, 2XS, X3, S, M, L, XL, 2XL, 3XL Sizes o SciTalk No. 4-Oclober 2014 ... Sept 19
NEW PRODUCT

LAB COATS IN YOUR SCHOOL
Navy Poly Cotton Lab Coats COLOURS WITH YOUR SCHOOL w

- $28 each = e LoGo All enquiries to the SciTalk Editor:
Sizes XS, S, M, L, XL, 2XL - $48 each + extra for logo Catherine Odlum
PO Box 442, Freshwater NSW 2096
ALSO AVAILABLE (34 Ocean View Rd Freshwater 2096)
THEATRE GOWNS - short sleeve $27 THEATRE GOWNS - long sleeve white  $30 Ph 02 9939 6107 Fax 02 9939 6105
THEATRE GOWNS - short sleeve blue  $30 THEATRE GOWNS - long sleeve blue ~ $33 Email cathie@odlumgarner.com

ABN 54 942 891 924

. . o, The opinions expressed in SciTalk are those of the
All prices exclude GST and frelght contributors, and do not necessarily represent those
* For quantities over 10, please contact Carol for a special price x of either the Editor or the publisher.

GOGGLES clear wrap around  $3.90
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