Providing support and promoting excellence in science education

2014 is the Year of Family Farming

he UN has declared 2014 to be the International Year of Family Farming (IYFF). IYFF

aims to raise the profile of family farming and smallholder farming by focusing world
attention on its significant role in eradicating hunger and poverty, providing food security and
nutrition, improving livelihoods, managing natural resources, protecting the environment,
and achieving sustainable development, in particular in rural areas. As the population of older
farmers in family farms increases, there is a strong need for youth involvement in agriculture
across the world to achieve sustainable food production for future populations.

The goal of the 2014 IYFF is to reposition family farming at the centre of agricultural,
environmental and social policies in national agendas by identifying gaps and opportunities
to promote a shift towards a more equal and balanced development. The IYFF will promote
discussion and cooperation at the national, regional and global levels to increase awareness
and understanding of the challenges faced by smallholders and help identify efficient ways
to support family farmers.

Family farming includes all family-based agricultural activities, and is linked to several
areas of rural development, e.g. agricultural, forestry, fisheries, pastoral and aquaculture
production. Family farming is important because it is linked to world food security and it
preserves traditional food products, while contributing to a balanced diet and safeguarding
the world’s agro-biodiversity and the sustainable use of natural resources.

Family farming is the predominant form of agriculture both in developed and developing
countries. There are over 500 million family farms in the world that are operated by a family
and rely predominantly on family labour. In many regions, they are the main producers of
the foodstuff consumed every day in our meals.

Facilitating access to land, water and other natural resources and implementing specific
public policies for family farmers (credit, technical assistance, insurance, market access,
public purchases, appropriate technologies) are key components for increasing agricultural
productivity, eradicating poverty and achieving world food security.

For more information, go to: www.fao.org/family-farming-2014/en/

Inspired by IYFF, the theme
for schools for National Science
Week this year (16-24 August)
is ‘Food for our future: Science ; Wy
feeding the world’. Some of the 7 K L
topics that could be investigated ; Fl] mi
include food security, agricultural
sustainability and innovation.

nal

Farming

||',-_.~|I:"

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

o Science Tests for Year 10.......cocceeemmreneenssnenanad
o Past HSC Papers with Worked Solutions
o HSC Statistics: Science entries in 2013 HSC......8

INSIDE THIS ISSUE »»»>»>

o 2014 International Year of Family Farming.......... 1

° B?°k Giveaway 1 o Newisland keeps growing - is it here to stay?...8
o Diary Dates / BOS Update .........ouueermmeersuseeesasnens 2 @ Black roses - myth or reality? / Prizes to win......9
® Outand About 3 o Astronomy: Summer & Autumn sKies.............. 10
® Australian Museum School Programs ............ 4 o Astronomy bOOK GiVEaWaY ........erermmsserins 10
® Nyholm Lecture 2014 4 o Macq Uni Observatory Fri Night Observing......10
o Cyanobacteria are saving deserts.............ouummenes 4 o Exam Choice: Trial & Prelim Science Exams....11

o NSW Titration Competition 2014...
o Discovery about axons / Neuroplasticity .
o Fun Park Excursions at Luna Park ........ o
o Understanding Science: Yrs 7&8/ Yrs 9&10........6

o Competition Corner
o Fizzics Education: Science Visits .......c.uueeemuuees
o NewScientist: Special Education Price
o Lab Coats & more - from Ivy Industries

ISSN 1323-7667
Number 1 - February 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, 10 & 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 the new Stage 5: %\K

Core Science
NSW Australian Curriculum
Edition & eBookPLUS

Published by Jacaranda (rrp: $79.95 ea)
Details at: www.jaconline.com.au
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4 The new Stage 4 and Stage 5 Core Science
+ textbooks offer a comprehensive, flexible
¢ teaching and learning program with in-
. depth coverage of essential and additional
o NSW Science syllabus content for the
4 Australian curriculum. They include arange
¢ ofinvestigations, activities and questions to
@ cater forall types of students. eBookPLUS is
an electronic version of the text and contains
+ acomplementary set of digital resources.

TO WIN: Send your name, school & school address
(& subject) on an envelope by 11 April 2014 to:
Book Giveaway, PO Box 442, Freshwater 2096
* Kk ok
‘Winner for SciTalk 2/13
Margarita Ciampa, Hoxton Park HS, won Core Science
Stage4 (rrp §79.95), published & donated by Jacaranda. 4
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2014 — International Year for Family Farming

For Shell Questacon Science Circus 2014: sciencecircus.questacon.edu.aw/ . f
Fomily Forming

MARCH 2014

14,17, 21,24 Physics is Fun at Luna Park Sydney. Enquiries: ph (02) 9939 6107, fax (02) 9939 6105

21 Autumn Equinox (3:57 am AEDT)

APRIL 2014

4,7 Physics is Fun at Luna Park Sydney. Enquiries: ph (02) 9939 6107, fax (02) 9939 6105

22 International Earth Day. www.carthday.net/ & www.earthsite.org/

MAY 2014

tba Astronomy Open Night & Lectures: Macquarie Uni, www.physics.mq.edu.au/astronomy
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 venues: www.raci.org.au/branches/nsw-branch

under ‘Events’

19 National Chemistry Quiz. www.raci.org.au/ in ‘Events’. Details: ph (02) 6331 5125

20, 21 NSW Schools Titration Competition. www.nswtitration.com/ (see website for regional dates)
21 Winter Solstice (8:51 pm AEST)

27 Closing date Crystal Growing Comp: www.raci.org.au/events/event/nsw-crystal-growing

-competition-2014 Ph: (02) 9663 4960 (RACI)
JULY 2014

various dates  Nyholm Youth Lectures ... metro & country venues: www.raci.org.au/events/event/the-

raci-nyholm-youth-lecture-series-2014

6-9 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.auw/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. Schools’ theme: ‘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 (tbe) 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 website to ensure
you have the latest data — for syllabuses,
past exam papers, news, Official Notices,
Board Bulletins, statistics archive & more.

Implementation of NSW syllabuses for the
Australian curriculum

Implementation of the new Science syllabus
starts this year and will occur as follows:

e 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).

An interactive version of the new NSW
K—10 Science syllabus for the Australian
curriculum is available on the BOS website.

Program builder - to program directly
from the new NSW K-10 syllabuses

You can select outcomes and content from the
new NSW K—10 syllabuses for the Australian
curriculum to create scope and sequences
and units instantly, using the Board’s new
online programming tool ‘Program Builder’.

Record of School Achievement (RoSA)

Remember, this is for eligible students who
leave school before receiving their HSC. It
is a cumulative credential in that it allows
students to accumulate their academic results
until they leave school. The RoSA records
completed Stage 5 and Preliminary Stage 6
courses and grades, and participation in any
uncompleted Preliminary Stage 6 courses. It
is of specific use to students leaving school
prior to the HSC.

BOS enquiries
Ph: 9367 8111, fax: 9367 8484

Website: www.boardofstudies.nsw.edu.au/
BOS contacts for Science:

* Inspector Science, K-12 & Senior
 Assessment Officer — Science

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 *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).

70

AUSTRALIAN
MATIONAL MARITIME
MUSEUM

Bookings & Information:

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

Location: 2 Murray Street, Darling Harbour
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 02 9385 1522
E diseasemuseum@unsw.edu.au
W www.diseasemuseum.unsw.edu.au
HUMAN
DISEASE

% 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

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:
o The Machine
Stellar Evolution — planetarium program for HSC Physics
Superconductors & Liquid Nitrogen — live science show
Energy and Motion
Changing Worlds and Visions
o 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
(rides open at 11 am, Mon/Fri + any school day in December)

[ BOOK & PAY SEPARATELY FOR EACH EXCURSION |

Q\\N' SCJENQ
N

National Science Week A
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.

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 an
Science excursion? You could go 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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Special exhibitions 2014-2015

Tyrannosaurs: Meet the Family (until 27 July 2014).
This innovative, highly interactive exhibition showcases
fossils and the newly-revised tyrannosaur family tree.

Aztecs: Students can experience the fascinating and
ultimately tragic story of the Aztec Empire - with over
200 cultural treasures from Mexico's major museums
(13 September until 1 February 2015).

Australian Museum School Programs 2014

Evolution of the Australian Biota
Study Days
Check out 2014 dates and locations at:

http://australianmuseum.net.au/Evolution-of-Australian-
Biota-Study-Days

Self-guided Activities

Visit our amazing permanent exhibitions: Dinosaurs,
Surviving Australia, Skeletons, Birds & Insects, Planet
of Minerals, Search & Discover and Indigenous
Australians. These can be explored with curriculum
-linked activities.

Educator-led Sessions and Tours

The museum continues to integrate the latest
technology into our learning programs. Many programs
now involve the use of iPads as a learning tool.

For visiting school group bookings and further information:
Ph 02 93206163 Fax 02 9320 6072 www.australianmuseum.net.au/education-services

Museum in a Box®

If you can't come to us consider booking a Museum in
a Box®. There are over 30 different boxes containing
real museum specimens, casts, artefacts, dioramas,
images, DVDs, CDs, games, books and web resources.
Check our website for box topics.

Australian Museum Science
Festival

The Australian Museum Science Festival (AMSF)
provides an opportunity for students to talk to
scientists from leading institutions, and to discover the
future that science can bring through expo booths,
talks, shows and workshops. Check our website for
2014 dates.

AUSTRALIAN MUSEUM
6 College Street, Sydney

(opp. Hyde Park)

open daily 9.30 am -5 pm

Australian
museum

www.australianmuseum.net.au  juu

e
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fnergy

Dr Neeraj Sharma

June-July 2014

ﬁ/ﬂlggff/ﬂ the

DABK.

Dr Elizabeth New

For further details of venues and times see our website
raci.org/branches/nsw-branch under ‘Events’

Cyanobacteria saving deserts

C yanobacteria have been shown to reduce the
encroachment of deserts innorthern China.
Desertification is a big problem for China. Over-
grazing by livestock has destroyed much of the
fragile layer of lichen, algae and mosses — the
cryptobiotic crust—that binds the sand and soil to
the ground. Ifleftunchecked, creeping sands can
slowly engulf vital infrastructure such as roads
and railways. Farmland and even major cities
can be swamped by dust storms from the desert.

Planting hardy grasses helps keep sand
in place, but the wind can still whip away
particles between the grasses. Scientists
have coated planted dunes with a mixture
of photosynthesising cyanobacteria that can
thrive in the semi-arid environment. These
cyanobacteria are grown in nearby ponds and
trucked into the desert every few days and
sprayed over the dunes, where they form sticky
filaments that hold soil particles in place and
prevent them from being blown away.

After eight years, dunes treated with
cyanobacteria developed abiological crustabout
one centimetre thick when on the shady side of
dunes. On the sunny side, the crust was about
half as thick. The topsoil improved where the
crust developed, spurring plant growth.

Reference: Hal Hodson, NewScientist 4 Jan 2014.

Do V\o’rjmclge me by my
successes. Judge me by
how many times J fell down
and got back up again.

... Nelson Mandela (1918-2013)
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NSW Schools Titration Competition 2014

20 and 21 June - venues in Sydney; country venues (tba)

for Year 11/12 chemistry students to test their quantitative analytical skills.
Organised by the NSW Chemical Education Group of the Royal Australian Chemical
Institute (RACI), students have 90 minutes to complete a set of acid-base titrations to
determine the unknown concentration of a weak acid.
Competition entry can be used to satisfy 1.5 hours of practical experience and contribute
to the Chemistry Syllabus outcomes: P2, P10, P12 & H12 [12.2(a),12.2(b),12.4(b)].
A team’s score depends on the accuracy of each

member. At each venue, each member of the winning
team wins a trophy. Winning teams may then be invited

to the National Competition (13 Sept, tbc).

Closing date for 2014 entries: 16 May 2014.

Congratulations to the 2013 winners.

e 2013 NSW Schools Titration Competition
Ist: Evans River Community School; 2nd:

Shore; 3rd: Girraween HS.
e 2013 National Titration Competition

NSW had 32 teams competing in 2013. Of the
top 30 teams, 5 places were achieved by NSW,
with the strongest result being James Ruse Ag
HSc, who were 4th overall. The national winner

was Marrara Christian College (NT).

¢ 2013 de Miklouho-Maclay Prize for excellence
in Chemistry went to the best overall National
Competition result: Mahan Ghobadi from Georges
River College (Oatley) with a perfect score.

For more information:

* www.nswtitration.com

* Email: ajhey@nswtitration.com
* Ph: 0400 370 963

* PO Box 306, Camden 2570

&

he NSW Schools Titration Competition is on again in 2014. It is a great way

Axon discovery gives hope for neurodegenerative diseases

cientists at the University of Queensland

have identified a gene, mec-17, that
normally functions to protect axons in the
nervous system from damage. When this
gene becomes inactive due to a genetic
mutation, axonal degeneration can occur.

Understandingaboutaxonaldegeneration
could open the door to abetterunderstanding
of the mechanisms of neuronal injury and
neurodegenerative diseases. This will
hopefully facilitate the development of
therapies to prevent or halt diseases such

~ 1"

as Parkinson’s, Alzheimer’s Huntington’s
and motor neuron disease.

Atiny nematode worm, Caenorhabditis
elegans, was the focus of this research.
The scientists found that mec-17 protects
the neuron by stabilising its cytoskeletal
structure, allowing proper transport of
essential molecules and organelles, including
mitochondria, throughout the axon.

Reference: www.uq.edu.au/news/node/112812 (27 Dec 2013),
Fig 1: Benedict Campbell Wellcome Images]

Neuroplasticity

An axon is a nerve fibre. It is a long,
slender projection of a nerve cell, or
neuron, that typically conducts electrical
impulses away from the neuron’s cell body.
The function of the axon is to transmit
information to different neurons, muscles
and glands.

Axons make contact with other cells
at junctions called synapses. At a synapse,
the membrane of the axon closely adjoins
the membrane of the target cell, and special
molecular structures serve to transmit
electrical or electrochemical signals across
the gap.

Neurons are constantly building
new connections. The building of new
connections is what makes memories
and learning possible. Learning is a
combination of new connections being
made and the strengthening of existing
neuronal connections. This is known as
neuroplasticity.

Axons can have connections to
thousands of other neurons and can build
new connections. There are almost no
unconnected neurons in the adult brain.

In addition to the constant formatting of
neuronal connections (some are gained and
some are lost), there is also neurogenesis
that can occur in the adult brain. These
stem cells (progenitor cells) are found in the
subventricular zone and the hippocampus
of adult brains, where new neurons are
made. So some of the new connections may
in fact involve new neurons themselves.
Everything isaconnection, from memories,
to restructuring after injury.

Each neuron in the brain makes on
average 1000 synaptic connections with
other neurons and one brain contains
between one hundred trillion and one
quadrillion synaptic connections. This
number declines with age.

References & Fig 2: www.quora.com, en.wikipedia.org (7-1-14)

Figure 1 Network of neurons in the brain

Figure 2 Structure of a neurone

nuclaus

Dendrite

Axon
terminal
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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
December).

‘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

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

E: robert@odlumgarner.com

UNDERSTANDING SCIENCE series

SCIENCE TESTS for Year 10 (2nd ed)
e forYears7 &8 e for Years 9 & 10

e 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

¢ 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

Produced by Science teachers for Science teachers and their students

ORDER FORM Send your order to: Odlum & Garner

.... copies Understanding Science for Years 7 &8 ISBN 978-1-875918-08-9 $32.95 ea (ABN 54 942 891 924)

... copies Understanding Science for Years 9 & 10 ISBN 978-1-875918-06-5 $26.95 ea PO Box 442, Freshwater NSW 2096

..... copies Science Tests for Year 10 ISBN 978-1-875918-99-7  $32.95 ea Ph: 0299396107 Fax: 029939 6105
Email: robert@odlumgarner.com

NGIMIE: <o 20% discount www.odlumgarner.com

SCROOL: ... & FREE FREIGHT

AATESS: .o & °r(?nizsb2fn1§; dl]’°°k5

............................................................. Postcode:........ccccoevuee. Al other orders attract a

PRONE NO:......oeieii s delivery chorge of $9.00

School orders can be invoiced if a School Order Form is sent. Personal orders need to send Odlum & Garner books are also available

payment or Credit Card details (Mastercard/Visa) with order. Make cheques to ‘Odlum & Garner’. from educational booksellers.
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NEW 2014 editions: Past HSC Papers with Worked Solutions

All books include: PAST HSC QUESTIONS BY TOPIC GUIDE‘

20%

* Biology ¢ Chemistry ¢ Physics discount fg,,

e Senior Science ¢ Earth & Environmental Science

o PAST HSC QUESTIONS BY TOPICS
guide for all questions in all HSC papers
—this allows students to revise topic by topic, or
to use the actual HSC exam papers

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

o WORKED ANSWERS to all the Core and all options
—would score full marks AND are an appropriate length, SEArIE
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

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 9781921741103 S27
NAME: e Send to: Odlum & Garner (ABN 54 942 891 924)
L PO Box 442, Freshwater NSW 2096
Ph: (02) 9939 6107 Fax: (02) 9939 6105
AAIESS: et Email: robert@odlumgarner.com
.......................................................................... POSLCOTE: ..overerecrcrereereirann. www.odlumgarner.com
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

*20% discount & FREE freight

for orders of 15* books (may be mixed)

(Mastercard or Visa only) with order. Make cheques to ‘Odlum & Garner’. All other orders — 59 delivery charge
NamMeE 0N Credit Card: ......cocuiieieecce ettt e et e e e e e ta e e et e e eeabeeeeaeeaenaeens Odlum & Garner books are also available
cardNo: o Expirydate: _ _ / from educational booksellers.

1/14.CLO
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HSC statistics: Science entries in the 2013 HSC

The total number of entries for HSC Science courses* in 2013 was
45,398 and the total number of HSC entries for the 2013 HSC was
75,168. So Science entries were 61.1% of the total entries.

The number of HSC Science entries as a % of the total HSC
entries from 1992-2013 is given in the bottom table below. This
% has decreased significantly from a peak of 90.8% of the total

candidature in 1992% with 54,414 students doing a Science course
to only 55.8% in 2002. Since 2004, it has hovered around 58-62%,
which is still much lower than in past years.

The pattern of options in the various Science courses for the
2013 HSC has not varied greatly from year to year and is given as a
percentage in the following tables.

Biology Earth & Environmental Science
Total 2013 candidature 17,058 (& 6648 10,410) Total 2013 candidature 1418 (3714 Q704)
Communication 69.1% Introduced Species & the Australian Environment 78.0%
Biotechnology 5.3% Organic Geology — A Non-renewable Resource 4.0%
Genetics: The Code Broken? 18.5% Mining and the Australian Environment 0.8%
The Human Story 6.9% Oceanography 17.2%
Biochemistry 0.2% 100% §
100% Senior Science
Chemistry Total 2013 candidature 5553 (52977 Q2576)
Total 2013 candidature 11,189 (6126 Q5063) Polymers 4.0%
Industrial Chemistry 54.6% Preservatives and Additives 4.8%
Shipwrecks, Corrosion and Conservation 31.2% Pharmaceuticals 23.7%
The Biochemistry of Movement 1.3% Disasters 58.9%
The Chemistry of Art 3.0% Space Science 8.6%
Forensic Chemistry 9.9% 100% §
100% § * These are the total number of entries in Science courses, and not the actual number of
- students who study a Science course, since a fair percentage actually study 2 courses
Physics in the same year, and some students since Pathways do 3 science courses.
Total 2013 candidature 9672 (37520 Q2152) # The total number of entries prior to 1996 was based on th; total English czi-ndidatgre.
- > Since then, due to Pathways, the total figure each year is still based on English entries,
Geophysics 0.8% but is slightly affected by acceleration students, Pathways students, etc.
Medical Physics 29.9% § The total number of students reflects the actual number of students who received
Astrophvei 21.2% a result for each subject. It can differ from the figures given in the media as their
SIrophysics it figures were the number of HSC entries for each subject as of October 2013]. There
From Quanta to Quarks 47.2% is usually a difference between these two sets of figures because some students have
The Age of Silicon 0.9% illness/misadventure and so do not sit for the examination.
oS [Note: Individual option percentages are rounded to the nearest 0.1%, thus totals are not exactly
100% 100.0% for some courses.]
Entries for HSC Science courses 1992-2013 Science Life Skills: Total 2013 Candidature
as a percentage of the total number of HSC entries” was 508 (316 males, 192 females).
(This course is part of the total science entries.)
YR|’92 93 94 °95 °96 ’97 98 99 00 01 ’02 ’03 04 05 06 °’07 08 09 10 1l 12 ’13
These tables were prepared by Robert Garner using
% [90.8 87.7 80.1 72.0 73.8 72.3 70.2 69.9 64.1 58.0 55.8 56.5 58.3 58.4 59.4 57.9 60.5 59.8 59.9 62.1 60.8 61.1 data from the NSW Board of Studies, Jan 2014.

New island keeps growing — is it here to stay?

olcanic activity along the western edge of the Pacific Ring of

Fire gave rise to a new tiny island, in late November 2013.
Located in the Volcano Islands arc, this island is about 1000 km south
of Tokyo and 130 km from the nearest inhabited island.

‘Nijjima’ (meaning ‘new island’ in Japanese) rose up out of
the sea during a submarine volcanic eruption, first reported on 20
November 2013. It was originally about 500 m from Nishino-shima,
a small uninhabited volcanic island that last erupted and expanded
in 1973-74. By early December 2013, it had grown to 56,000 m?,

Figure 1 ‘Niijima’ forming to right of Nishino-shima (early Dec 2013)

about three times its initial size
and was 20-25 m above sea
level. By early January 2014,
‘Niijima’ had joined up with
nearby Nishino-shima. It was
still shooting gases high into the
sky and was eight times bigger
than originally.

Shortly after the eruption,
scientists speculated that the
new island might not last. Such
new islands can sink below the
water line as they are eroded
away by wave action that carries
away loose sediment, mud, and
volcanic rock fragments. Some
subsidence canalso occur due to
gravity and the hotrock cooling.

But according to the latest news reports, the new island is still
erupting and growing. Scientists are now thinking that the island is
large enough to survive for at least several years, if not permanently.

There are some great video clips on YouTube and the National
Geographic site to shows this ‘geology in action’ to your students.

Figure 2 ‘Niijima’ has grown
and is joining up fo Nishino-
shima (January 2014)

Reference: earthobservatory.nasa.gov Images: Fig 1 Japanese Coast Guard & Fig 2 Asahi Shimbun
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Figure 1 ‘Black’ Baccara roses

Figure 2 Red Baccara rose

References: www.meilland.com/en/, www.wisegeek.com/what-are-baccara-roses.htm, www.ncbi.nlm.

nih.gov/pme/articles/PMC3397129/, www.wikipedia.com

Figure 1: Fabre Graines, fr.wikipedia.org/, Figure 2: Florian Moeckel, commons.wikipedia.org/ entertaining and educational. They constantly Change and cover a

Black roses — myth or reality?

lack flowers have attracted people’s attention throughout the ages. The very colour inspires
a mystical or magical expectation or can even have evil connotations.

Of course a pure black rose does not exist. The flowers commonly called ‘black’ roses
are actually a very dark shade of red, purple, or maroon. Some very dark red roses that have
been cultivated in recent years have names like ‘Black Baccara’, ‘Barkarole’, ‘Black Beauty’
and ‘Black Magic’.

Black Baccara roses (Figure 1) are a tetraploid hybrid tea rose (Rosa hybrida). While not
technically black, this rose is probably the darkest of the ‘black’ roses cultivated so far. Black
Baccara roses are naturally a ‘black’ colour, and have not been deepened by being placed in
a vase of water mixed with black ink, as have some ‘black’ roses in some florist shops.

With its deep red colour and a black velvet tinge to the petals, Black Baccara roses have to
be seen to fully appreciate how close they are to being black. Unlike other roses, the fragrance
of the Black Baccara roses is very delicate.

The Black Baccararose is a variety developed from the red Baccara rose (Figure 2) by rose
researcher Jacques Mouchotte for the French horticultural business, Meilland International
in France. It was first released for purchase around 2000.

Although Baccara roses were originally cultivated for cutting, avid rose gardeners use this
plant in containers or as a border in a garden. These rose plants can grow as high as 1.8 m,
although most only reach 0.9 to 1.2 m. The rose bush itself is typically 0.9 m wide. Baccara
roses require a warm climate in order to do well in a garden, preferably in an area that does
not typically get below —1°C during any time of the year.

‘Black’ roses are often used as sympathy flowers and are popular in floral arrangements
for memorial services or funerals. As black roses are often associated with death, they are
seldom used for festive events, although this varies with different cultures. In some areas,
Baccara roses are popular in winter floral arrangements, especially at weddings.

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

range of themes. Resource materials & teacher guides are provided.

Education is the most powawful
weapon which you can use to
clr\omge the world.

... Nelson Mandela (1918-20-13)
00 00000000000 O0COGOEONEOGEOGOEOGONOSONOGONONONONONONOOEOONO
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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 11 April 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
WINNER: Paulina Phillips, ASC - St Josephs Lochinvar, m

won an IMAX Sydney family pass for SciTalk No. 2-2013.

Are you interested in the
history of Luna Park Sydney?

Sam Marshall's book Luna Park Just for
Fun celebrates all the fun provided by
Sydney's Luna Park since it opened in
1935. With many historical and colourful
photos, this book follows the sometimes
rocky history of Sydney's famous
landmark amusement park — including
thefire inthe late seventies and the saga
with the reopening in 2004.

TO WIN A COPY OF THIS BOOK (rrp $17.95)
donated by Physics is Fun, send your name and school address to:

Physics is Fun Book Offer, PO Box 442 Freshwater NSW 2096

WINNER: Dean Ward, Seven Hills High, won a Luna Park Just for Fun
book by Sam Marshall from Physics is Fun for SciTalk No. 2-2013.

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

VAN minimgg
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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 11 April 2014 to:
Physics is Fun - Luna Park Sydney Teacher Offer
PO Box 442, Freshwater NSW 2096

WINNER: Catherine Mullen, Kogarah High, won a Luna Park Sydney family
pass for SciTalk No. 2-2013.
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If you can get away from bright city skies, dark country night skies
make for better viewing. Remember to take your binoculars with
you and a skychart — you can download a sky chart from the Sydney
Observatory website (www.sydneyobservatory.com.au) or from
Skymaps (Www. skymaps.com —getthe Southern Hemisphere version).

The Planets

Mercury orbits the Sun every 88 days. In early February, it sets soon
after sunset as it moves between Earth and the Sun. By the end of
February, Mercury is rising again in the predawn eastern sky. Early
March provides the best viewing for 2014, as it appears a little higher
in the sky each morning until it reaches 28° above the horizon on 14
March. It then sinks back towards the horizon as it heads for superior
conjunction when it passes behind the Sun as seen from Earth.

Venus is the morning star in February, appearing at its brightest with
magnitude -4.9, but will only appear as a crescent. It is rising around
3:30 am. By mid-April, around 50% of Venus’ disc is illuminated,
but the overall brightness has dropped to -4.5. On 23 March, Venus
reaches its highest pointabove the horizon. On 12 and 13 April, Venus
appears within about 1° of the most distant planet, Neptune. Pointing
a telescope or good set of binoculars at Venus should enable you to
see Neptune as well. Over a period of time, the phases of Venus, as
first seen by Galileo, are easily observed using binoculars.

Mars is rising late in the evening in February appearing in the
east alittle earlier, a little larger and a little brighter with each passing
night. It is rising close to the bright star Spica. Mars provides an
example of retrograde motion as it is ‘stationary’ on 2 March, when

Jk ek ek ek ek sk Kk Kk K kK kK kK kK K
* WIN ONE OF TWO COPIES x

ASTRONOMY 2014 - YOUR GUIDE TO THE NIGHT SKY

by Ken Wallace, Glenn Dawes, Peter Northfield (RRP $27.95)

For beginners to advanced
amateur astronomers, this
book is great for observing
the night sky with eyes,
binoculars or telescope.

With its many pages of facts,
figures, charts, illustrations
& maps of stars and planets
for 2014, this book is great
for Science teachers to guide
their students in observing
the night skies.

This book and a good planisphere are powerful tools
for those first learning their way around the sky.

ASTRONOMY 2014

AUSTRALIA®

YOUR GUIDE TO
THE NIGHT SKY

* &k >k

TO WIN ... send in your name, school, home address & ph. no.
on the back of an envelope by 31 March 2014 to:
Astronomy Giveaway, PO Box 442, Freshwater NSW 2096

* ORDER YOUR COPY NOW *
Available from:
Quasar Publishing, www.quasarastronomy.com.au
OR The Binocular & Telescope Shop in Glebe, www.bintel.com.au

% %k %k Sk %k Kk ks ko ok ok k ok ke kb k ok ok ok ok ok ok
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Summer & Autumn Night Skies - the same but always different

... Robert Garner

Stellar phenomena, such as star patterns, repeat each year and are in the same place
each year, while solar system phenomena, such as the planets, change from year to year.

it ceases its progression through the stellar background moving
backward (retrograde motion) for several weeks until resuming its
normal motion on 21 May. Mars is at opposition on 9 April when
the Earth (in its inner orbit) catches up to Mars and ‘overtakes Mars
on the inside track’. This occurs about every 26 months, but every
opposition has Mars and Earth different distances apart. This year
on 14 April, Mars will be at its closest to Earth and will be closer
than it has been for several years. So viewing the red planet should
be good at this time. It will be even better in 2016 and 2018.

Jupiter is rising in the northeast soon after twilight. It is high
in the sky during the night setting late in the night. Being just past
opposition, Jupiter appears bright and large providing good viewing
especially with binoculars or a telescope. It will be easy to observe
the polar flattening of Jupiter and to watch the ‘dance’ of the Galilean
moons around Jupiter.

Saturn is approaching opposition, so it is visible all night. It is
stationary on 3 March and undergoes retrograde motion until July.

Constellations

During Term 1, the familiar summer constellations of Orion and
Taurus will be setting in the western evening sky a little earlier with
each passing night. Later in the night, Scorpius and then Sagittarius
will be seen rising in the east. At 3:57 am (AEDT) on 21 March, the
autumnal equinox occurs when the Sun crosses the celestial equator
passing into the northern hemisphere. The autumn evenings are a
good time to view the southern sky, as Crux and the pointers are
relatively high in the southern sky and the southern regions of the
Milky Way in Centauris and Carina are quite spectacular. Halfway in
the sky between Crux and ‘the False Cross’, Eta Carinae is visible to
the naked eye as a small cloudy patch. With binoculars, particularly
if steadied against a solid surface, numerous star clusters as well as
bright and dark nebulae can be seen.

Lunar Eclipse

A total eclipse of the Moon occurs on 15 April. Total eclipse lasts
from 5:06 pm until 6:25 pm and has already started as the Moon
rises in the east around dusk. The eclipse will end before the sky is
completely dark, but should still be interesting to observe.

Partial Solar Eclipse

A partial solar eclipse will block part of the Sun on 29 April. It will
begin at 4:14 pm and end after sunset. Maximum eclipse will be at
5:15 pm. Remember, it is never safe to look directly at the Sun, so an
indirect method of observation must be used, e.g. a pinhole cameras,
as described on page 11 in SciTalk No. 4-2012. This is available at
www.odlumgarner.com in the SciTalk section.

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-Nov 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
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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 S 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 .......cocovviiiiiiiinnnn.
School
Delivery AAAIesS ........coooiiuiiiiiiiiiiii et
................................................ 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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WIN: Nelson iScience Year 8 Text & Activity Book
and Nelson iScience Year 9 Text:

Nelson iScience NSW for the Australian Curriculum

Designed in consultation with practising NSW teachers and authored
by experienced teachers, this series captures the depth and scope
of the NSW syllabus for the Australian Curriculum. It integrates
Web 2.0 technology suggestions for students for investigating,
analysing, summarising and presenting. Higher-order thinking
skills, inquiry and student-centred learning are reinforced in every
chapter through creative activities and questions that follow Bloom’s
revised taxonomy. There are teacher resources to support each year
level . Supporting activity books are available separately for Years 7
and 8. For more information: www.nelsonsecondary.com.au

HOW TO ENTER: Send an answer to the Quiz Question, your name,
school and school address on an envelope to: Competition Corner, QUIZ QUESTION: What are the 2 main
PO Box 442 Freshwater 2096 — by 11 April 2014. factors that contribute to metamorphism?

Winner for SciTalk 2/13: iScience Year 7 Text & Activity book, published &
donated by Nelson, were won by Prue Kesby, St Mary’s College, Gunnedah.

SciTalk 2/13 answer: Nebula

* NewsScientist

SPECIAL DISCOUNT
Save up to 66%

With puzzling questions, fascinating
solutions and witty, intelligent articles,
NewScientist presents the facts and lets
you draw the conclusions.

Available in print, online or for your
smartphone ortablet, NewScientist brings
youthe latest news, ideas and discoveries
from all fields of science and technology.

To subscribe:

Visit newscientist.com/6484
or call 1300 534 178
and quote 6484
Offer expires 31 December 2014

Science visits for all NSW schools!
- Human Story HSC option - Lego robotics
- Liquid nitrogen properties " ﬂ:“t“’"““"" .

. - Video conferencing
- Chemistry show

- Forces in Physics
- Renewable energy ...and more!

>100 free science

experiments online! 029674 2191

www.fizzics.com.au

SUBSCRIPTIONS ... SciTalk is available FREE to all
secondary science facultiesin NSW and 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.

Contact Carol or John

Tel: 03 9532 2120 Fax: 03 9532 2126
www.ivy.com.au
email: carol@ivy.com.au

Ivy Industries

Unit 6, 260 Wickham Road
MOORABBIN VIC 3189
ABN 57 052 929 978

LAB COATS

LAB COATS IMPORTED AUSTRALIAN MADE LAB COATS
- $25 each - $42 each

White polycotton, White polycotton
4 studs at front, 3 pockets or 100% Cotton available POA
Sizes 3XS, 2XS, XS, S, M, L, XL, 2XL, 3XL Sizes 1-14

NEW PRODUCT

Navy Poly Cotton Lab Coats
- $28 each LOGO

Sizes XS, S, M, L, XL, 2XL - $48 each + extra for logo

ALSO AVAILABLE

THEATRE GOWNS - short sleeve $27 THEATRE GOWNS - long sleeve white  $30
THEATRE GOWNS - short sleeve blue  $30 THEATRE GOWNS - long sleeve blue ~ $33

GOGGLES clear wrap around $3.90

LAB COATS IN YOUR SCHOOL
COLOURS WITH YOUR SCHOOL

* All prices exclude GST and freight *
* For quantities over 10, please contact Carol for a special price *

SciTalk

SciTalk is a quarterly newsletter for secondary
Science educators. Now in its 20th year, it has been
produced by Odlum & Garner as a service to Science
teachers since 1995. It is sent FREE-of-charge to
all secondary Science faculties in schools and TAFEs
throughout NSW and the ACT.
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.
Please pass SciTalk on to all Science teachers at your
school so they can benefit from it — or put it up on your
notice board for reference.
Contributions, advertising and inserts are welcome.
Copies of SciTalk are also available at:
www.odlumgarner.com

© SciTalk, 2014

SciTalkis due into schools mid-term. All contributions
for SciTalk should be directed to the Editor (contact
details are below).

CLOSING DATES
e SciTalk No. 1-January 2014 ... Dec 19

e SciTalk No. 2-May 2014 ... April 11
e SciTalk No. 3-August 2014 ... June 27
e SciTalk No. 4-0ctober 2014 ... Sept 19

All enquiries to the SciTalk Editor:
Catherine Odlum
PO Box 442, Freshwater NSW 2096
(34 Ocean View Rd Freshwater 2096)
Ph 02 9939 6107 Fax 02 9939 6105
Email cathie@odlumgarner.com
ABN 54 942 891 924

The opinions expressed in SciTalk are those of the
contributors, and do not necessarily represent those
of either the Editor or the publisher.
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