PSC 5C Compiled Moderation Tasks 2005


Rosny 1

PHYSICAL SCIENCES (LEVEL 5C)

RADIOACTIVITY EXERCISE

CRITERION 6 ~ SCIENCE & SOCIETY

LIBRARY RESEARCH EXERCISE:

Some of the beneficial uses for radioactive isotopes (radionuclides) in our society are as a tracers and detectors for scientific, medical, technical and industrial purposes.

Use the library facilities to find TWO examples of such radionuclides that are used for peaceful [humanitarian] purposes. For both radioisotopes, give a brief description of:


(i) the isotope's nuclear composition (numbers of protons, neutrons & electrons)


(ii) the type(s) of radiation emitted (alpha, beta, gamma,.....) 


(iii) the nuclear equations for decay processes occurring.


(iv) the importance of the radioactive tracer/detector in the usage you have found.

(maximum required = 2 pages in total)



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Rosny 2

ROSNY COLLEGE

PHYSICAL SCIENCES (LEVEL 5C)

CRITERION 6 ~ SCIENCE & SOCIETY

SAFETY FEATURES OF MODERN CARS

Cars today have a number of special design features built into the car in order to maximise the safety of the passengers.

These features include:


(i) "lap/sash" seat belts for front and rear passengers


(ii) air-bags for front seat passengers


(iii) progressive crumple zones in the car's bodywork


(iv) anti-skid brakes


(v) tyres designed to prevent aqua-planing on wet roads.


(vi) head-rests for all passengers

In terms of the physics involved, answer the following questions.

Your answer should include reference to the forces involved and the implications of these forces in terms of Newton's Laws of Motion.  Include relevant diagrams showing the relevant forces involved.



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Q1. How do seat belts increase the safety of the car’s occupants in the event of a collision and why does the webbing used in the seat belts need to be able to undergo some stretching?





(10 marks)

Q2. Explain the way in which air bags enhance the passenger’s safety in the event of a collision.





(10 marks)

Q3. Explain the way in which front and rear crumple zones in the car’s bodywork enhance the passenger’s safety in the event of a collision.





(10 marks)

Q4. What physical laws apply in terms of explaining the dangers of driving on wet or icy roads where the surface may have low friction?





(10 marks)

Q5. In accidents where a car is hit by another vehicle from behind, head-rests play a vital role in preventing ‘whip-lash’ to the front car’s passengers. 

What is meant by the term whip-lash’ and how does a correctly fitted head-rest prevent possible injuries?





(10 marks)

Rosny 2 (cont)

Note:   Answer these 5 questions on pad paper and attach this page as a front cover. Each answer should entail about half a page of explanation.

DISCUSSION QUESTION.  (no written answer required)

Q6. Anti-skid brakes are designed so that none of the wheels “lock-up” (stop turning) during heavy braking.  Explain why there is difficulty in steering and thus great danger if one or more wheels do lock-up during heavy braking. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Rosny College 3

ROSNY COLLEGE

PHYSICAL SCIENCES  (LEVEL 5C)

CRITERION 6 ~ SCIENCE & SOCIETY

SMOKE DETECTORS

RESEARCH EXERCISE:

Many of you will no doubt have "smoke detectors" installed in your home. These units serve as valuable early warning devices in the event of a fire occurring in the home.

In this exercise you are asked to find out some details on the following points:


(i) how they work i.e. their operating principles


(ii) the radioactive material(s) used in their manufacture


(iii) the hazards (if any) from their radioactive materials.


(iv) their installation and testing


(v) any other points of interest

(length expected: 2 x A4 pages maximum)



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Rosny College 4

PHYSICAL SCIENCES (LEVEL 5C)


CRITERION 6    (END OF YEAR RETEST 2004)        


This retest assesses C.6 which involves how well you understand the nature, the history and the methodology of science particularly in making judgements relating to the role of scientific technology in society and its impact on the environment. 

Write your answers on pad paper and attach this sheet as your cover page.

Q1. Smoke detectors contain an alpha-emitter, americium-241.

(i) Write a nuclear equation to represent the decay of americium-241.

(ii) Why is this emission considered not dangerous to the occupants of such dwellings


    with smoke detectors?











(5 marks)

Q2. A laboratory technician was unknowingly exposed to a radioactive sample of iodine-131 contained in a solution of sodium iodide. The mistake was discovered 32 days later when the activity was measured as 9.5 x 106 Bq.  The Safety Officer needed to determine the activity at the time of exposure.

If iodine-131 has a half-life of 8 days, calculate the activity at the time of exposure.












(3 marks)

Q3. Electrical wiring in houses consists of copper wire surrounded by a polymer (plastic) covering. 

What properties of the copper and plastic are being utilised in the construction of the wiring?












(4 marks)

Q4. Explain why ‘milk of magnesia’ (magnesium hydroxide) is commonly used as a home remedy for acid indigestion.












(3 marks)

Q5. Sulfuric acid is used extensively in industrial processes. Occasionally chemical spillages occur during transport. Suggest a chemical or chemicals that could be safely used to help clear up a spillage of sulfuric acid. Explain the reasons for your choices and give any relevant chemical equations.












(3 marks)

Q6. Concentrated hydrochloric acid is sold commercially as ‘spirits of salts’. It is used by builders for cleaning the mortar, which contains calcium carbonate, from bricks.

Rosny College 4 (cont.)

(a) Explain how the spirits of salts acts as an effective cleaner of bricks. Include the relevant chemical equation.












(3 marks)

(b) Some of the spirits of salts was accidentally spilt on some iron piping and small holes (pitting) appeared on the pipe’s surface. Explain how the spirits of salts reacted with the iron. Include the relevant chemical equation.












(3 marks)

Q7. Most modern cars nowadays incorporate safety features in their design; e.g.

(i) seat belts

(ii) air bags

(iii) progressive body crumpling on impact

(iv) ABS (anti-skid braking systems)

Select ONE of the above features and explain briefly (10 lines maximum) how this safety feature works. (Your answer should include reference to the physical laws such as NI, NII and NIII involved).












(6 marks)

St Pats

Autobiography of an Element

Write an autobiographical sketch (about 250 words) of one of the elements.  Gather some factual information on your subject, but do not limit your report to a recitation or simple listing of that element. Much more readable are the "looking for a flatmate", "job application" or "a day in the life of..." approaches, to name just a few. 

Put yourself in that element’s shoes (so to speak) and tell some interesting and/or unique things about yourself.  Be as creative as you wish, but include actual facts about the element, particularly as they relate to its uses or its compounds uses in our lives. 

DO NOT FAIL to include appropriate citations to sources used in gathering factual information (read references/bibliography).

Electronic submissions preferred.

Criteria Assessed: 

2.  collect and categorise information;

5.  communicate ideas and information;

6. demonstrate knowledge and understanding of the impact of science on society and the environment

Due Date:



*
*
*
*
*
*
*
*
*
*
*
*

Examples of previous work may be found on the web page http://www.stpatricks.tas.edu.au/science/physsci/autobiog/autobiog.htm
Fahan School

In the food industry, the degree of unsaturation of a fat or oil is indicated by its iodine number. The iodine number is defined as the grams of iodine that adds to100 grams of fat or oil.  To determine the iodine number, the fat or oil is reacted with iodine bromide, IBr, or iodine chloride, ICl, both of which add to the C=C bond in the fat or oil at a fast rate. The mass of I2 reacted is then calculated to give the iodine number.

The following table gives the average molar masses of three oils and one fat and their corresponding iodine numbers.

	         FAT OR OIL
	   AVERAGE MOLAR                           MASS (gmol-1)
	    IODINE NUMBER

	Corn oil
	       870-900
	             115-130

	Soybean oil
	       860-890
	             125-140

	Linseed oil
	       855-895
	             175-205

	Butter fat
	       700-720
	               25-40


a) If the bromine number of the fat or oil is defined as the no.  grams of Br2 that add to 100 g of fat or oil, calculate the bromine numbers for the three oils and the fat shown in the table above.

b) Explain why each of the oils and fat listed above have been assigned an average rather than an exact molar mass value.

c) Which of the oils and fat shown in the above table has the highest degree of unsaturation?  Explain your answer.

Elizabeth College

Name……………………………………
Due Date: March 24th
Assessment Criteria:  2, 5, 6

TASK:

You are to choose a current issue which relates science to society to investigate.

1.  Each student is to prepare a media file of articles relating to science, from the current year, 2005. 

· You have 3 weeks to collect your articles between 21st February and 11th March. 

· If you are studying more than one science subject, only one media file needs to be completed.

· The articles are to be selected from a variety of sources, such as television (eg. Catalyst program), radio (eg Dr Carl on JJJ, Robin Williams), newspapers, internet, journals etc.

· Each article is to be referenced, with the source, date, page etc using the referencing information provided.

· 5 to 10 articles need to be collected on a variety of topics.

· Look for the science in the article. A concise 2- 4 sentence summary should be made for each article.  

2.   Select one article relevant to the science subject you are studying, and do more research on the topic. You could surf the net, find more books, or you could contact the scientist referred to in the article / media, and either interview face – to – face, use a video link, or by email. 

You are required to write a report of about 500 words.  

Your report should include the following sections:

· An introduction

· Scientific background to the topic

· Discussion of the topic (include pros and cons if appropriate)

· Summary

· References (these are not included in your word count)

3.  A brief presentation of your report is to be made to a small group of students from your class.

Note:  

1. The proposed dates will be confirmed by your teacher.

2. If you study two science subjects, you will need to do a separate report relevant to each area, using two different topics.

Elizabeth College (cont.)

3. If three science subjects are studied, you will need to do a report for two, and results will be used to give credit for your third subject.

Assessment of your work:
Some things your teacher will be looking for with each criterion. (please see the standards documents for full details).

CRITERION 2: Collect and categorise Information

· collect valid information from a variety of sources – books, periodicals, internet, television, radio, newspaper.

CRITERION 5: Communicate ideas and information
· write well, using correct spelling and grammar

· correct use of scientific terms,  units, and symbols

· use of correct referencing 

· appropriate presentation of work

· effectively present scientific information to a group

CRITERION 6:  Demonstrate knowledge and understanding of the impact of science on society and the environment
· the impact of new technologies

· identify interest groups

· comment on what effects (both good & bad), if relevant this topic will have on society in general or a specific part of society 

· identify costs and benefits

ASSESSMENT:

1. By your peers:  Groups of 4 – 5 students from your class will be formed who will each give you an assessment for Criteria 5 & 6.

2.  By the teacher.  Your media file and report will be assessed together, and you will receive one result for each of criteria 2, 5, and 6.

3.  Your final assessment will be based on 1 & 2, after moderation of the task by science teachers at the college.

Elizabeth College (cont.)

Peer Assessment:  Assessor’s Name…………………………………….

	Student Name
	Criterion 5
	Criterion 6

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


CRITERION 5: Communicate ideas and information
· write well, using correct spelling and grammar

· correct use of scientific terms,  units, and symbols

· use of correct referencing 

· appropriate presentation of work

· effectively present scientific information to a group

CRITERION 6:  Demonstrate knowledge and understanding of the impact of science on society and the environment
· the impact of new technologies

· identify interest groups

· comment on what effects (both good & bad), if relevant this topic will have on society in general or a specific part of society 

· identify costs and benefits

GUILFORD YOUNG COLLEGE

PHYSICAL SCIENCES 5C

You are to choose ONE common chemical substance and discuss its importance to science and society. Possible examples include: table salt, soap, bleach, aspirin, ammonia, 1080, titanium dioxide, mercury, .....

Depending on the substance, you need to:


•
fully discuss the main uses of the substance, giving details of its benefits 

and how its use has impacted on society.


•
the safety considerations of using the substance.


•
the environmental effects of the substance in its manufacture, use and 



disposal.

You may approach this essay from a historical perspective, outlining how modern technology has improved the substance and our lifestyle.

Include any relevant formulae and equations in your essay.

Possible resources, apart from the Internet, may be found in library texts of Chemistry, Environmental Science, Geology and Biology. 

Include your references in a bibliography.

Criteria to be assessed:
2.
Collect and categorise information;

3.
Plan, organise and complete activities;

5.

Communicate ideas and information;

6.

Demonstrate a knowledge and understanding of the impact of science and


 
society.

You are most welcome to submit a draft essay before the due date, so that you can achieve the best possible rating in this important assignment.

Your assignment should be between 750 and 1000 words.

Assessment:
‘A’ ratings will only be given if a thorough discussion of the interaction between

your chosen chemical and society is made in your essay.

‘B’ ratings are given if there is some discussion of the interaction between your 

chosen chemical and society.

‘C’ rating are awarded if the essay contains information on uses, manufacture, etc but

does not really address the impact on society.

DUE DATE - 24th June. ‘A’ ratings for criterion 3 are only awarded for those submitting their work on time (or before). You can only expect ‘C’ ratings if the work is late.

Calvin Christian School:   

Calvin Christian School:   Science and Society Assignment

11/12 Physical Science 2005

C.S. Lewis and J.R.R. Tolkien are arguably the most influential Christian authors of the 20th century. They were close friends, members of a small literary circle called the Inklings.  On regular visits to their favourite pub in Oxford, these authors would read and criticise each others work. Tolkien’s Lord of the Rings ran this formidable gauntlet, as did Lewis’s Chronicles of Narnia. 
A theme running through The Lord of the Rings is that the lust for power destroys the beauty of nature. Sauron’s kingdom is a scorched, stinking wasteland. Tolkien was often speaking from experience. He (and Lewis) had survived the trenches of World War 1 (what he called ‘the first scientific war’), and had seen the steady encroach of factory and concrete consume the beautiful countryside of his childhood. 

Lewis also had a less than dewy-eyed enthusiasm for technological progress. He said he’d seen both progress and development occur in an egg. “It’s called going bad,” he quipped.  Here’s one of his poems. 

The Future of Forestry

How will the legend of the age of trees

Feel, when the last tree falls in England?

When the concrete spreads and the town conquers

The country’s heart; when contraceptive

Tarmac’s laid where farm has faded,

Tramline flows where slept a hamlet,

And shop-fronts, blazing without a stop from

Dover to Wrath, have glazed us over?

Simplest tales will then bewilder

The questioning children, “What was a chestnut?

Say what it means to climb a Beanstalk.

Tell me, grandfather, what an elm is.

What is Autumn? They never taught us.”

Then, told by teachers how once from mould

Came growing creatures of lower nature

Able to live and die, though neither 

Beast nor man, and around them wreathing

Excellent clothing, breathing sunlight—

Half understanding, their ill-acquainted

Fancy will tint their wonder-paintings—

Trees as men walking, wood-romances

Of goblins stalking in silky green,

Of milk-sheen froth upon the lace of hawthorn’s

Collar, pallor in the face of beechgirl.

So shall a homeless time, though dimly 

Catch from afar (for soul is watchful)

A sight of tree-delighted Eden.

Calvin Christian School (cont.)

1) Give meanings for the following in the context of this poem.  

a)  
legend

  
b) 
contraceptive tarmac

c)       slept a hamlet

d)  
Dover to Wrath

e)  
bewilder

f)  
lower nature

g)  
mould

h)  
wreathing

i)  
ill-acquainted fancy

j)  
tint

k)  
pallor

2) What do you think Lewis is saying in this poem? Justify your answer. 

3) Lewis thought highly of pure science but was not so impressed with technology. He was highly suspicious of our hunger for more and more power.

a) What’s the difference between science and technology, if any? 

b) If this was indeed his view, would you agree or disagree with him on this? Justify your answer.

Write at least 500 words, with the bulk of the work answering the second two questions. I want everything to be word-processed please.

I want to see evidence of comprehension and independent thought in your responses. 

I want to see evidence of some research. Note any references or web-sites used. 

The Friends’ School

Criterion 6  Questions    The Friends’ School

Short Question

One particular brand of indigestion tablet contains the following active ingredients:

calcium carbonate, 750mg;

magnesium carbonate, 120mg;

aluminium hydroxide, 120mg;

These tablets claim to cure excess stomach acidity.

a.   Which acid is present in the human stomach?



(1 mark)

b.   Write a balanced equation for the reaction of each of the above active ingredients with the stomach acid.






(3 marks)

c.    You take two of these tablets. Calculate the total amount (in mol) of stomach acid that would be neutralised by the active ingredients.


(4 marks)

d.    If the concentration of stomach is 0.01mol/l, what volume would be neutralised by the two tablets?






(2 marks)

e.    A short time after taking the tablets you burp. Why?  


(1 mark)

Research question

“Life isn’t necessarily better in the Plastics Age!”

Write a 1000 word essay to discuss this topic. Include in-text referencing and a bibliography.

Guide questions:

1)
What is meant by the term “the plastics age?”

2)
When did it start? 

3)
What preceded the plastics age?

4)
What technological developments have led to the plastics age?

5)
In what ways has this improved society?

6)
In what ways might life in the plastics age be inferior to life in other eras?

Criteria to be assessed:

1)
Select and use technologies. (Where will you get your references?

How will you present your essay?)

2)
Collect and categorise information. (Have you chosen good information? 

How will you use it in your essay?)

3)
Plan organise and complete activities. (Will you meet the deadline and the word limit?)

5)
Communicate ideas and information. (How well have you written your essay?)

6)
Demonstrate knowledge and understanding of the impact of science on society and the environment.

“Life Isn’t Necessarily Better in the Plastics Age”
The Friends’ School (cont.)

Suggested Answer by Stephen Bunton The Friends’ School
The plastics age is the era we are currently living in with the predominant use of the material plastic. Actually they aren’t plastics they are polymers.

A short history of polymers including Celluloid, Bakelite, Casein and then the modern plastics. The plastics age really started about the end the end of WWII.

This follows on from the Iron Age and life today is very different to what it was pre-WWII.

There is not the reliance on materials such as wool, wood, glass, leather, bone, ivory, earthenware, paper, iron and tin cans.

Life today is much more colourful, items are lightweight, cheap, conveniently shaped to a particular purpose, unbreakable, water resistant, inert and long-lasting.

Students should list a few common, widespread uses of plastics and some things that have disappeared because they have been replaced with plastics.

Relate uses to the properties of the plastics. May mention thermoplastics and thermosets.

Relate it to the emergence of other technologies; refrigeration, motorcars, microwave ovens, electronics and computer technology or even the way in which we currently shop and transport goods using containers.

This has led to; 

- an increased standard of living - more goods and services are available,

- increased consumerism and the throw away society - because things are so cheap,

- the age of single use items - polystyrene cups, medical supplies (both of which are justified in terms of hygiene), 

- an acceleration of the built in obsolescence mentality,

-increased laziness, 

- increased use of petroleum, which is a non- renewable resource and therefore unsustainable,

- more packaging - where much plastic is just disposed of immediately. 

These factors have contributed to the massive increase in waste both as litter, in landfills and poses a hazard to marine life.

Plastic’s big advantages that it is cheap and long-lasting, also pose the greatest threats to the environment - there is so much of it and it doesn’t degrade. If it is burnt it produces noxious gases.

Recycling is possible but difficult due to the fact that plastics need sorting before they can be recycled. 

Measures to reduce these problems e.g. photo-degradable and biodegradable plastics, plastic free towns e.g. Coles Bay.

Further uses of plastics in cars and planes to make them lighter and therefore reduce fuel consumption will be better for the environment.

Plastics are still evolving and the plastics age will still see further developments. e.g. electrically conductive plastics.

An opinion which weighs up the pros and cons and is justified by the student.

The Friends’ School (cont.)

Points which should be covered in a “A” essay for Criterion #6

Most of the above should be covered and the essay should be well structured and show a good understanding of the affect that plastics have had on our lives in the last fifty years. The ability to quote some statistics or find some pertinent quotes. Chooses good examples.
Points which should be covered in a “B” essay for Criterion #6

Much of the above but does not relate ideas e.g. properties with function and that of the environmental problems with cheapness and availability. No opinion given or justified.

Points which should be covered in a “C” essay for Criterion #6
Some of the above but an imbalance in the pros and cons. More just an essay about plastics.

Hellyer College 1 (Nuclear Physics test)

Criterion 9: Sources and properties of energy

1.
Hydrogen has three isotopes:
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Describe how these isotopes differ from each other.

(2 marks)

2 Uranium-238 decays in a series of steps.

Write balanced nuclear equations to represent the following steps.  Be sure to identify all decay products and radiation emitted.

Step 1: U-238 (
[image: image3.wmf]U

238

92

) decays to give Th-234 (
[image: image4.wmf]Th

234

90

) and an (-particle.

Step 2: Th-234 (
[image: image5.wmf]Th

234

90

) decays to a daughter isotope emitting a (-particle.

(4 marks)

3.  Ra-226 emits (, (, and ( radiation.  Describe how you could use this source if you wanted this source to release (-radiation only.

(4 marks)

Hellyer College 1 (Nuclear Physics test) (cont.)

4.
In the medical procedure known as Boron Neutron Capture Therapy, atoms of Boron-11 are introduced into cancer cells within the human body and then exposed to a beam of neutrons.

Each neutron causes a Boron-11 atom to decay to an isotope of lithium with the emission of a (-particle. 

(a) Complete the decay equation below:


[image: image6.wmf]B
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If the emitted (-particles are used to destroy the surrounding cancer cells.

(b) Why is this process used rather than irradiating the site of the cancer cells directly with (-particles?

 (6 marks)

5.
The graph below shows how the relative activity of 
[image: image8.wmf]Tc
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 decreases by time.

(a) Use the decay curve shown below to determine the half-life of technitium-99.
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On the graph below plot and indicate the values of the activity on the graph for 1, 2 and 3 half-lives.

Hellyer College 1 (Nuclear Physics test) (cont.)

6.
A Geiger-Muller tube measured the count of a sample of sodium-27 at 9:00 a.m. to be 400 s-1 (counts per sec).  At 3:00 pm on the same day the reading dropped to 100 s-1.  What would the expected reading be at 9:00 pm the same day for this sample?

(3 marks)

7
The radioisotope C-14 (half-life = 5700 years) is used to determine the approximate age of a piece of wood.  If the activity due to C-14 in a 1 gram sample of living wood is found to be 0.230 Bq, what will be the approximate age of a piece of wood, if a 1 g sample is found to have an activity of 0.029 Bq?

(3 marks)

8.
Uranium-235 has a half-life in the order of 700 million years.  About 6.7 half-lives have passed if the solar system is 4700 million years old.

(a) Rounding off the above to 7 half lives, about what fraction of the original U-235 still exists?

(b) U-235 eventually decays into the isotope Pb-208, which is stable.  A lead mine will still contain traces of U-235 and its decay products.  From the above calculation, relatively speaking will much U-235 still exist?  Justify your answer.

(5 marks)

Hellyer College 1 (Nuclear Physics test) (cont.)

Criterion 6: Science and society

9. 
Medical applications radioisotopes

List and describe the features of a radioisotope that could be suitable to detect kidney problems and blockages.  The presence of the radioisotope must be detectable from outside the body.

Things that you should consider are:

· how it could be introduced to the kidney area

· a feature that would make it detectable outside the body

· a feature that would ensure that the patient is only temporarily hazardous to themselves and others

· safe transport and storage provisions for the radioisotope

· safety procedures for the medical workers.

Hellyer College 1 (Nuclear Physics test) (cont.)

Criterion 7: Chemical reactions and change

10.  Balance (if necessary) the following chemical equations

(a)  Fe(s)  +  O2(g)  (   FeO(s)

(b)  Pb(s)  +  Cl2(g)  (  PbCl2(s)

(c) 
ZnS(s)  +  HCl(aq)  (  ZnCl2(aq)  +  H2S(g)

(6 marks)

11.  Write balanced chemical equations  for the following reactions.

(b)  Sodium metal is burnt in oxygen gas (O2) to form solid sodium oxide, Na2O.

(c)  Hydrogen gas (H2) burns in oxygen gas (O2) to form water when a student does the ‘pop test’.

(8 marks)

12. Under suitable conditions the following reaction occurs:


[image: image9.wmf]

What information does such a chemical equation convey?


(2 marks)

Hellyer College 2

Physical Sciences in the News

Criteria being assessed

1. select and use technologies

2. collect and organise information

5. communicate ideas and information

6. science, society and the environment

A whole lot of science is happening at this very moment!  The purpose of this assignment is to find out about a science hot topic and report back on it.  Please note that you must comment on how it can affect us as individuals now or into the future.  Wherever possible use come of your current Physical Sciences knowledge to explain the science of the situation!

Starting Point:

[image: image21.png]


[image: image22.wmf] 

The Australian Academy of Science’s ‘Nova’ website is a great place to start.  All the topics listed are legitimate and have been checked by practicing Australian scientists- which doesn’t always happen on the Internet!  We do need you to search elsewhere as well however.

To access this website:

1. www.science.org.au/nova/
2. [image: image23..pict]follow the physical sciences link.

Hot Topics

There are a huge number of Hot Topics for you to choose from.  I’ve listed 8 from their list and one from the print media!  If you cannot find one that interests you then please negotiate another one with me!

1. Bogged down in the four wheel drive debate- are they unsafe?

2. Fatal impact the physics of collisions.

3. GPS and never having to say: ‘where am I?”

4. Wind power gathers speed.

5. Which way hydrogen cars?

6. The picture becomes clear for magnetic resonance imaging.

7. Measurement in sport

8. Which way ahead for hydrogen cars?

9. A fair cop! Accurate breath analysis and speed detection.

Hellyer College 2 (cont.)

10. Fatal impact – the physics of speeding cars

11. Carbon currency – the credits and debits of carbon emissions trading.

12. Bogged down in the four-wheel drive debate- the safety of four wheeled drives

13. Salinity- awakening the monster from the deep

14. Synchrotrons- making the light fantastic

13.
Blinded by Science – not all the science we read about in the paper is legitimate! - Use ‘The Mercury’ of Thursday 15th August 2002 as your starting point here!

14. Other topics.  If none of the above takes your fancy, feel free to run another idea by me.  Another great place to search is: www.howstuffworks.com
Bibliography

You must list your sources of reference!  This also includes web sites.  You must list more than one site!  To help each item has a list of additional websites.

Presentation:

Either a two to three page word-processed document, a handwritten one or an e-mailed document to me at:

gary.anderson@education.tas.gov.au
Launceston College Physical Sciences Moderation Task_ 2005

Criterion6: Demonstrate knowledge and understanding of the impact of science on society and the environment.

TEST QUESTION: STRUCTURE of MATERIALS

Students were asked to use their understanding of “structures of materials” to explain why every day materials were able to be used as they are. Question 15 was probably closer to the mark. Answers are suggested solutions only.
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Grading: C,  ≥ 6 


   B,  ≥ 9


   A, ≥ 11

These questions assesses criterion 6 

Question 14: 
Heroin or Diamorphine is a covalent molecular substance. Its empirical formula is C21H23NO5
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 Appearance: white powder. 
Melting Point: 200ºC 

Odour: Odourless. 


Solubility: Dissolves readily in water
A narcotics officer has found a plastic bag containing a white powder which the suspect claims is table salt (sodium chloride). State a range of physical tests that could be performed by the officer to show the substance in the bag is not table salt?

     Heroin is covalent molecular while NaCl is ionic compound so one could:

· Test for the much higher melting point of NaCl.

· Test for the relatively good electrical conductivity of NaCl(aq) against negligible conductivity of dissolved heroin.

· Test for the relatively good electrical conductivity of NaCl(l) against negligible conductivity of melted heroin.

· Check NaCl as cubic crystalline solid against Heroin is a powder. 



(4 marks)

Launceston College Physical Sciences Moderation Task_ 2005 (cont)
Question 15: Use structural models to explain advantages of materials used in the following situations:

(a) Because of high temperatures and reactivity of rubber nitrogen gas is used, instead of air which contains oxygen, to inflate aircraft and other high performance tyres.

Nitrogen gas is very unreactive because the extremely strong covalent triple bond in the N2 molecule. This bonding needs to be broken before the nitrogen gas can react. The stable nature of N2 gas ensures safety and longer life of rubber tyres when used in high performance situations. There is reduced interaction between the hot rubber in the tyres and N2 than with the O2 contained in air. Oxygen gas is much more reactive than nitrogen gas as it is held together by a weaker double covalent bond. (see http://www.racq.com.au and follow links: Home > Motoring > Maintenance and Repairs > Technical Advice > Downloads > Fact Sheets > Nitrogen for Tyres)













(2 marks)

(b) Aluminium makes an excellent material for use in power lines. 

Aluminium is a ductile and low density metal with excellent electrical conduction properties which are due to the mobile delocalised electrons contained within the fixed metal lattice. It is also resistant to atmospheric corrosion (Al2O3 surface protects). Ductile & strong.














(2 marks)
(c) Silicon carbide is used as an abrasive for sanding metal.        
Silicon carbide is a covalent network compound. Because of the strong covalent bonding within the lattice these compounds are generally very hard, eg diamond, and thus they are able to abrade metal. 


(2 marks)

 (d) The rapid cooling of steel changes its properties.

Rapid cooling of steel reduces the metallic crystal size and interaction. This in turn produces a harder but more brittle structure into the steel. Cavities/gaps between crystals contribute to this.
   









(2 marks)

TOTAL MARKS: 12

Launceston College Physical Sciences Moderation Task_ 2005 (cont)
CLASS TASK:

Students viewed the SBS Story line presentation “Silent Storm” in class.  Video can be purchased from SBS. Information on program can be found at:

http://www.filmaust.com.au/programs/default.asp?content=program_display&sn=8588
Students were then asked to discuss the following questions in small groups and prepare a group presentation for their next lesson in which they reported their findings back to the whole class to in the form of a group presentation. Additional library/internet research was expected. This necessitated groups organizing themselves to communicate outside class.

Discussion Questions:       

Criteria 6:  Radioactivity – Silent Storm

1. How did Strontium 90 get into the bones? Does it concentrate in any particular group of people?  Was the bone-testing program ethical? (As people did not know that the dead relatives were being tested.)

2. What do you think may have happened if Marston was not silenced and he reported his findings and theories to the press?   I.e. assuming no government intervention to restrict the press.

3. The team that looked after the testing, including the safety implications, was made up of Physicists and a Meteorologist.  Was this good practice, why or why not?  Who would have you put on the team and why?

4. The film shows that Australia allowed another country to carry out dangerous and potentially harmful activities on Australian soil.  Can you imagine any circumstances today where a similar would be justified?  

5. Many people who were involved in the atomic tests in the 1950’s in Australia believe that they are suffering particular health problems directly caused by that testing.  Whose responsibility is it to deal with these problems?  Should it be the Australian government, the British government, both or neither?

Assessment

Class Assessment: Each group assessed each other groups’ presentation using the following criteria: 

· Content of presentation.

· Is the question addressed?

Launceston College (cont.) 

· Does whole group present?

· Communication skills, can you understand what is being presented?

· Demonstration of research into question.

· Use of examples, from the video and other sources.

Students are now asked to document their own individual responses to the discussion questions as an assignment task:

Launceston College Physical Sciences Moderation Task_ 2005 (cont)
Indicators of student grades:

	Rating C
	Rating B
	Rating A

	· Understood the evidences for and the immediate impact of fallout on the Australian community.

· Understood the reasoning behind experimental designs as developed by Marsten.
	· Is able to delineate between ethical and non ethical behaviour.

· Understood the impact of gagging the press.
	· Can demonstrate an understanding of ethics in the realms of the political imperatives for the country within the context of the times.

· Can relate lessons to current issues.




Launceston College (cont.)

	Rating C
	Rating B
	Rating A

	In familiar and unfamiliar

contexts, without recourse to

teacher supervision and

guidance, the student can:

*demonstrate detailed

understanding of the

components of an issue

and (**) present a balanced1

discussion;

*form reasoned conclusions

using relevant selected

evidence;

*describe tensions between

ethical, social, cultural,

economic and political

influences and comment on

their impacts on decisions;

*demonstrate understanding

of the link between

scientific decision making

and historical context.
	In familiar and unfamiliar contexts,

without recourse to teacher

supervision and guidance, the

student can:

*demonstrate detailed

understanding of the

components of an issue and

present a logical, balanced

discussion;

*form reasoned and logical

conclusions using relevant

selected evidence;

*clearly describe tensions

between ethical, social,

cultural, economic and

political influences and

comment on their impacts on

decisions;

*demonstrate understanding

the complexities of the link

between scientific decision

making and historical

contexts.
	In familiar and unfamiliar contexts,

without recourse to teacher

supervision and guidance, the

student can:

*demonstrate detailed

understanding of the

components of the issue and

present a logical, concise

and balanced discussion;

*form reasoned and logical

conclusions using relevant

selected evidence;

*clearly describe tensions

and connections between

ethical, social, cultural,

economic and political

influences and comment on

their impacts on decisions;

*demonstrate understanding

of the complexities of the link

between scientific decision

making and historical

contexts from a range of

perspectives.


Metal Glass (Criterion 6) Saint Brendan’s -Shaw College


The article is to be read the day prior to assessment and words or expressions that are unfamiliar are to be explained in full. However, the assessment questions are not to be given) beforehand. 


In particular the idea of what constitutes a GLASS is to be described both verbally and in pictorial form prior to assessment. 

www.newscientist.com/article.ns?id=mg18624931.000

SBSC

Metallic glass: a drop of the hard stuff


By Catherine Zandonella, 02 April 2005 

IN THE movie Terminator 2, the villain is a robot made of liquid metal. He morphs from human form to helicopter and back again with ease, moulds himself into any shape without breaking, and can even flow under doorways.

Now a similar-sounding futuristic material is about to turn up everywhere. It is called metallic glass. In the past year, researchers have made metallic glass three times stronger than the best industrial steel and 10 times springier. In other words, almost a perfect match for the Terminator.
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Metallic glass sounds like an oxymoron, and in a way it is. It describes a metal alloy with a chaotic structure. While metal atoms normally arrange themselves in ordered arrays, or crystals, the atoms in a metallic glass are a disordered jumble, rather like the atoms in a liquid or a glass. And although strictly speaking a metallic glass isn't a liquid, because the atoms are fixed in place, one company is already marketing the stuff as "liquid metal".

It is the unusual structure that makes metallic glass so promising. In crystalline metal alloys, the atoms are ordered within regions called "grains", and the boundaries between the grains are points of weakness in the material. Metallic glasses, however, have no grain boundaries, so they are much stronger. Hit a crystalline metal with a hammer and it will bend, absorbing some of the energy of the blow by giving way along grain boundaries. But the atoms in an amorphous metal are tightly packed, and easily bounce back to their original shape after a blow (see Diagram). These materials lack bulky crystalline grains, so they can be shaped into features just 10 nanometres across. And their liquid-like structure means they melt at lower temperatures, and can be moulded nearly as easily as plastics. 

[image: image27.jpg]


No wonder companies are interested. The trouble is, no one was able to make a useful metallic glass until very recently. That is because, when molten alloys are cooled down, they inevitably begin to 

crystallise, with ordered arrays of atoms growing from various points in the molten liquid.

SBSC (cont.)

To make a metallic glass, crystallisation needs to be stopped in its tracks. This should happen if a liquid is cooled extremely fast, but just putting a cupful of molten metal into a freezer won't cool it fast enough. In the 1960s, Pol Duwez at the California Institute of Technology in Pasadena came up with an answer. By pouring molten metal onto a cold, rapidly rotating copper cylinder, he could make sheets of "superfrozen" amorphous metal. The problem was that the sheets he made were only a few nanometres thick. If he slowed the rotation of the cylinder to try to make a thicker sheet it left enough time for crystals to form.

It is only recently that researchers at Liquid metal Technologies in Lake Forest, California, have improved on this. The company was founded by William Johnson, a former student of Duwez. For a long time, Johnson saw no way to make metallic glasses thicker than a millimetre or so. Then he heard about the work of Akihisa Inoue of Tohoku University's Institute for Materials Research in Sendai, on the Japanese island of Honshu. Inoue had found that adding big, bulky metal atoms such as lanthanum to an alloy dramatically slows its crystallisation rate. The huge atoms disrupted crystal formation, making it possible to freeze alloys into glasses without going to extreme lengths to cool them quickly.

Inoue argued that all kinds of metallic alloys could be made glassy in this way. All that was needed was the right combination of large and small atoms. Get it right, and as the molten alloy cools, the smaller atoms will cluster around the larger ones. Other small atoms fill in the spaces between the clusters, and the result is a morass of disordered atoms. The resulting material makes an incredibly stiff alternative to normal metal.

In the early 1990s Johnson and his colleague at Caltech, Atakan Peker, finally made an alloy based on this method and used it to launch Liquid metal. They called their material Vitreloy. It contained large atoms of zirconium, titanium, copper and nickel, and small atoms of beryllium. Vitreloy is springier than steel and what's more; it becomes malleable at temperatures as low as 400 °C, compared with over 1000 °C for steel. This made it potentially much cheaper to manufacture.

Brittle strength

But things did not go exactly to plan. The company's first Vitreloy product was a golf club, and the material's springiness meant that the club could hit balls further than anything else on the market. There was a problem, however. Although metallic glasses are super-strong, they can be incredibly brittle. Like window glass they crack and shatter if hit with sufficient force. While ordinary metals fail slowly along grain boundaries, metallic glasses break without warning. So the golf clubs were never marketed. Early prototypes would often splinter into pieces after as few as 40 hits.

Liquidmetal's research showed that the brittleness is due to the formation of "shear bands" at stress points in the material. In a crystalline material, these bands extend a short way along a grain boundary then stop when they run into a crystal, but in amorphous substances these bands just keep on growing. Johnson and his group fixed the problem by creating a kind of intermediate. They mixed crystal particles into the Vitreloy, effectively placing barriers in the way of the shear bands and stopping them from extending.

This was not an ideal solution, however. Johnson wanted to find a metallic glass that would be tough without the need for crystals. Finding one involved guessing, heating various ingredients together, and then simply trying them out. "As a first test we throw the material on the ground," says Jan Schroers, a researcher at Liquidmetal. "The good ones throw sparks but they don't shatter".

SBSC (cont.)

Last year the search paid off. Johnson's group finally found a glassy mixture of platinum, copper, nickel and phosphorus that is not brittle. When they applied a force to it, lots of shear bands appeared, but each one was small and thin. These bands appear to increase overall toughness by interfering with each other so that no one band can extend into a long crack (Physical Review Letters, vol 93, p 255506). "This is the first time that a combination of these properties has been seen," says Schroers, "not only for bulk metallic glasses, but for all metal alloys".

Since the new glass is almost 60 per cent platinum it is too expensive for widespread use. But the numerous studies have hinted at a pattern that might help researchers find alternatives more quickly. It turns out that the springier a metallic glass is, the less likely it is to be brittle.

This is related to the degree of liquid-like behaviour of the material. Liquids flow so easily that they can immediately return to a former shape: dip a spoon in a liquid and then remove it and the hole fills instantly. The same property, of flowing away from pressure instead of snapping, makes it hard to shatter liquids.

Perfect alloy

Researchers have long known that alloys are more liquid-like when the atomic bonds in them are metallic, meaning that the electrons that glue the atoms together can flow easily from one part of the material to another. So researchers may be able to reduce the brittleness by choosing elements that will increase the degree of metallic bonding. The problem is that no one knows how to do this, says Mark Eberhart, a geochemist at the Colorado School of Mines in Golden. "You can find it in a basic chemistry text: 'metallic bonding leads to ductile metals'," says Eberhart, "but where does it tell you how to change that? It doesn't." He is now trying to describe the precise relationship between the properties of a material and the distribution of electrons in its bonds. The more metallic the bond, the less brittle is the material.

Another important advance is the ability to make metallic glass using cheap metals such as iron and copper. In 2003, Joseph Poon and Gary Shiflet at the University of Virginia in Charlottesville announced the first steel glass, containing carbon, iron and a little manganese. As manganese is not magnetic, the resulting material was one of the first non-magnetic steels. It could be a big breakthrough, because ships built of non-magnetic steel would be able to elude radar detection more easily.

Poon and Shiflet's material is still fairly brittle, but progress is rapid - Johnson is already preparing to report on a copper-based alloy that is ductile. In fact, because researchers now know that they are looking for liquid-like bonding, they have been able to produce a number of cheap new metallic glasses in the past few months. "Instead of two months of randomly adding materials, you can find out in a day or couple of days," says Poon.

Liquidmetal is already producing the platinum-based metallic glass for medical devices, scalpel blades and professional tennis rackets. Inoue in Japan has used metallic glass to build a miniature motor. And the strength of metallic glasses means that, in addition to aircraft parts and ships' hulls, the US Department of Defence is now considering them as non-toxic alternatives to depleted uranium on the tips of armour-piercing bullets. Liquidmetal has even signed a contract with Samsung to make mobile phone parts. You won't know it to look at them, but before too long many of the metallic parts in everyday products will be the stuff of the Terminator.

SBSC (cont.)

Criterion 6 QUESTIONS: 

SBSC 2005 


1. On the atomic scale, what is the difference between the structure of a standard “metal” and a “metallic glass”? (Give a clear diagram of the structural differences) 


4 marks 

2. What are the physical differences between metals and metallic glasses? 

3 marks 

3. What useful physical properties are exhibited by metallic glasses and for what purposes might they be used? 









3 marks 

SBSC (cont.)

4. Why have such material only recently been produced and how are they related to a knowledge of the size of metal atoms.





 

3 marks 

5. What are the current drawbacks in the materials (consider all aspects of the manufacturing process)?









3 marks 

6. How are the disadvantages being overcome? 





3 marks 

7. What are some likely future applications of such materials? (,..think laterally!) 

4 marks 


Marist Regional College

Name: __________________________________

Physical Sciences 5C   Assignment 6 Carbon Chemistry – Polymers
April 2005

Criteria Assessed: 2, 5, and 6.





Make sure that you quote the reference for each question immediately under the question concerned.

Present your answers in a Microsoft Word document and email to me at jharvey@mrc.tas.edu.au

1. (a) List some advantages and disadvantages of recycling polymers.
(5 marks) 

(b) Which type of polymers can be recycled. Explain.

(3 marks)

(c) Briefly explain how this recycling is carried out.


(3 marks)

(d) What are some of the major uses of recycled polymers?

(3 marks)

(e) What are the different symbols on polymers and what do they mean in relation to recycling?







(6 marks)

(f) Find some information regarding the cost of recycling polymers.(3 marks)

(g) How does the cost of recycling polymers approximately compare to the cost of making them from new materials?



(2 marks)

(h) What recycling of polymers is undertaken in your local municipality?  (Include information about quantity)



(5 marks)

13. (a) What are biodegradable polymers?



(1 mark)


(b) Are they a viable alternative to recycling?  Explain.

(4 marks)

Total Criterion 6 = 35 marks

Marist Regional College 2

Physical Sciences 5C
Test 2 – Metals


 8 March 2005

Criteria 5 and 6

4. Titanium metal (Ti, atomic number 22) melts at a very high temperature (in fact about 220oC higher than steel).  It was used to make the outer shell of the Concorde.  Titanium is as strong as steel but only about half the density.  It will stand up to temperatures at which it would be unsafe to use aluminium.  Titanium also resists corrosion from acids, alkalis and many other substances.  The metal is used in making replacement joints in humans.  Titanium dioxide is used as a white pigment in paint manufacturing.

(a)   Give two reasons why titanium was used in Concorde.



(2 marks)

…………………………………………………………………………………………

…………………………………………………………………………………………

(b)   Give one reason, other than those in part (a), to explain why titanium is used in replacement hip joints.







(1 mark)

…………………………………………………………………………………………

…………………………………………………………………………………………

(c     Why would titanium sometimes be used in preference to aluminium?

(1 mark)

…………………………………………………………………………………………

…………………………………………………………………………………………

(d) Suggest why iron is used in building and bridge construction rather than titanium.(1 mark)

…………………………………………………………………………………………

…………………………………………………………………………………………

 (e)   Would steel be as suitable for replacement hip joints?  Explain.


(1 mark)

…………………………………………………………………………………………

…………………………………………………………………………………………

 (f)   Would stainless steel be as suitable for replacement hip joints?  Explain

(1 mark)

Marist Regional College 2

5. In the table below there is information on three metals.

	
	Abundance in earth’s crust (%)
	Method of extraction from ore
	Approximate price of metal

	Aluminium
	8.1
	Electrolysis
	$4 000 per tonne

	Lead
	0.0016
	Reduction with carbon
	$985 per tonne

	Gold
	5 x 10-7
	Found naturally
	$20 per g


(a)   Why is gold the most expensive when it requires no extraction?


(1 mark)

…………………………………………………………………………………………

…………………………………………………………………………………………

(a) Why is aluminium more expensive than lead when there is more of it in the earth?(1 mark)

…………………………………………………………………………………………

…………………………………………………………………………………………

(b) There are 1000 kg in one tonne.  What is the cost of one gram of lead?

(1 mark)

…………………………………………………………………………………………

…………………………………………………………………………………………

(c) What is the approximate cost of gold per tonne?




(1 mark)

…………………………………………………………………………………………

…………………………………………………………………………………………

Marist Regional College 2

6. Look at the following table of data and answer the questions below.

Approx % metals in British coins

	Metal
	Pre 1920
	1921-46
	After 1946
	Approx current price per tonne
	Approx strength

	Silver
	92
	50
	Nil
	$400 000
	Soft

	Copper
	8
	40
	75
	$4500
	Medium

	Nickel
	Nil
	5
	25
	$22 500
	Hard

	Zinc
	Nil
	5
	Nil
	$2000
	Hard


(a)   What metal has always been used in making coins?




(1 mark)

…………………………………………………………………………………………

…………………………………………………………………………………………

 (b)   Give two advantages that ‘after 1946’ coins have over the old ones.

(2 marks)

…………………………………………………………………………………………

…………………………………………………………………………………………

(c     Suggest two reasons for the change in composition of British coins?

(2 marks)

…………………………………………………………………………………………

…………………………………………………………………………………………

Total Criterion 6 = 16 marks)

Smithton HS

Nuclear Physics Research Assignment

Criteria being assessed

C2.  Collect and organise information

C5.  Communicate ideas and information

C6.  Science, society and the environment

C9.  Demonstrates knowledge and understanding of the principles of sources and properties of energy.

Choose a topic related to our nuclear physics unit from the list below or negotiate one of your own.

Explain the science behind the concept and how the technology was discovered in the first place.  Make sure you demonstrate the impact that it has had on society and the environment.

· Nuclear medicine

· How a nuclear bomb works

· Nuclear power

· Radiation and cancer

· X-rays

· Carbon dating

You might like to start at www.howstuffworks.com and need to include at least 3 other web sites and a newspaper article in your research.

Don College

Criterion 6 Tasks for Moderation 2005

Part A.

Short Answers (used in tests/ mid year-exams)

Question 1

This question assesses Criterion 6

The following table lists a number of isotopes, their half lives and type of radiation emitted

	Isotope
	Radiation emitted
	Half life

	Polonium-210
	alpha
	138 days

	Hydrogen-3 (tritium)
	beta
	12 years

	Strontium-90
	beta
	28 years

	Cobalt-60
	gamma
	5 years

	Iridium-192
	gamma
	74 days

	Xenon-133
	gamma
	5 days


Giving reasons; indicate which of these isotopes would be most suitable for the following uses:

a) Checking the thickness of continuous sheets of rolled metal that is 1mm thick

………………………………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………………………………

b) Locating blockages in circulatory system of the body

………………………………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………………………………

c) Irradiating food in sealed containers

[image: image28..pict]………………………………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………………………………

(6 marks)

Question2

This question assesses Criterion 6

Rutile is a substance with chemical formula TiO2.  Its physical properties make

it a useful chemical.  Rutile is often used as a coating on welding rods.  The gem,

titania, is made from crystals of rutile and looks like diamond but not as hard.

What can be deduced about the bonding in rutile? 

Explain how the bonding in rutile relates to its uses.
                                       (3 marks)

……………………………………………………………………………………………………

……………………………………………………………………………………………………

Don College (cont.)

Part B.

Questions involving some research.

1.
Physical Science Assignment 1       
  Radiation Issues



Criterion Assessed:







       Due…………………..
3. plan, organise and complete activities

6.*  demonstrate knowledge and understanding of the impact of science on society and the
environment


Select either Topic 1 or Topic 2

Topic 1  :   FOOD IRRADIATION
Use your library and/or the Internet to write a report on the following:

As a result of the Premier’s recent trip to Asia promoting Tasmania’s primary industries, it has been proposed that a Food Irradiation Plant be installed in North West Tasmania. This will enable us to get food into the Asian markets with minimal spoilage.

You have been employed by the Government to give advice on the proposal.

a) What is food irradiation?

b) Carefully explain the factors that should be taken into account. (Consider advantages and disadvantages of irradiating food, general public reaction, economic and social issues.)

c) Giving as many reasons as possible, what would you advise the Government to do? 

*    Include a bibliography to go with your report. Use a wide variety of sources eg CD ROMs, journals, internet, textbooks, etc.

OR

Topic 2  :RADIOACTIVE WASTES
There is a world wide problem concerning how to dispose of radioactive waste and Australia has been identified as a suitable place to develop a long term nuclear disposal site. Investigate and comment on the following issues.


(a) What is radioactive waste and how is it formed?

(b) Describe two methods of waste disposal currently being used around the world.

(c) What does Australia do with its nuclear wastes? Do we store any nuclear wastes here in Australia? What is happening in South Aust. in relation to this?

(d) Should Australia create jobs and earn valuable foreign exchange by storing nuclear wastes produced by other countries?

Write a paragraph on each of the first three points above and then argue the case for and against point (d) to show your understanding of the scientific issues involved (consider economic and social issues too).

*
Include a bibliography to go with your report. Use a wide variety of sources eg CD Roms, journals, internet, textbooks, etc.

Don College


2.
Physical Science Assignment 1                  Radiation Issues
Issues with nuclear radiation: a class presentation

· You will be assigned to groups of three or four to research one of the topics listed

· Working cooperatively within your group you are to collect a range of information from a variety of different sources (these need to be referenced correctly)

· Your group is to prepare a poster to show the most important ideas collected and you must prepare a talk to be delivered by the whole group to the rest of the class. The notes for your talk and references are to handed in

· You will take notes from each talk and help assess each group, including your own

A clever method of investigating any topic is to use Edward De Bono’s  Six Thinking Hats. You may choose to put on particular “hats” as individuals or the whole group.

· White: Information. What are the facts?

· Yellow: Strengths. What are the good points?

· Black: Weaknesses. What are the bad points?

· Red: Feelings. What are my feelings about this

· Green: New Ideas. What else is possible?

· Blue: Analysis/summary/conclusions. What thinking is needed (issues arising)? Conclusions.

Criteria to be assessed:

1 Collect information from a variety of sources.

2 Convey information using appropriate and varied means

3       Perform investigations, individually and as a group member

6 Understand the role of scientific technology in society

Topics to choose from:

Radioactive waste storage in Australia

Uranium mining in Kakadu

Nuclear power and Chernobyl

Nuclear testing: Maralinga and Muraroa

Nuclear medicine

Nuclear weapons: atomic bombs and depleted uranium

Food irradiation

Others?

Don College
(cont.)
3. CHEMICAL REACTIONS
Over the next two months collect 4 different newspaper articles which involve/discuss chemical reaction(s). Include the following in your report:

· A photocopy of the article, with a brief summary and referenced appropriately.

· Identify the reactants and products of the chemical reaction(s) involved.

· Write balanced equations and, where possible, classify each reaction as one of the types we have been studying.

Collegiate
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Practical Exercise: Criterion 6

Acid/Base Titration of Eggshells 
 

INTRODUCTION: 
During the 1950's and 60's the Australia used a pesticide called DDT extensively. Unfortunately, the run-off from this pesticide entered waterways and eventually into many of our wild birdlife. DDT affected some bird populations by weakening the eggshells which would break before hatching.
The pesticide has been banned, and fortunately many formerly affected species have now recovered. One method of monitoring the strength of an egg is by determining the percent calcium carbonate in the eggshell. This can be accomplished through an acid/base titration method. 
AIM: To determine whether battery eggs or free-range eggs have more calcium carbonate in their eggshells and hence have stronger eggshells.
PROCEDURE:
1. Clean and label a 150 ml beaker.

2. Weigh the clean, dry beaker and record this mass.

3. Procure an egg, and note it as “cage” or “free-range” . Remove the white and the yolk from the egg, and dispose of them in an appropriate waste bin.

4. Wash the shell with distilled water, and carefully peel all the membranes from the inside of the shell. Discard these membranes in the same way as the yolk and white of the egg.

5. Place ALL of the shell in the pre-weighed beaker and dry the shell in a warm container overnight. 
6. Set up a 50.0mL burette on a retort stand with a burette clamp. Fill the burette with 0.1M NaOH, past the zero mark, and run out enough NaOH from the bottom to remove any air bubbles from the tip of the burette.

7. Zero the burette to the 0.00 mL mark. 
 

Collegiate

8. Clean a 250 ml conical flask and pipette exactly 25.0 ml of standard 1.0 M HCl (or other standard acid of exactly known concentration) into this beaker. Add approximately 50 ml of distilled water and 2 to 3 drops of phenolphthalein. Mix well.
 9. Slowly titrate the NaOH into the flask until a slight pink colour remains throughout the beaker. Record the amount of NaOH added. Determine the concentration of the NaOH.

10. Repeat steps 8 and 9 until a consistent titre is obtained. Calculate the concentration of the NaOH solution.
 11. Take out the dried eggshell from the warm container and cool to room temperature. Re-weigh the beaker with the eggshell and record this weight onto the data table. Determine the weight of the eggshell. 
12. Place the eggshell in a mortar and grind it into a powder with the pestle.

13. Weigh out very precisely about 0.2 grams of the dried eggshell and place it into a clean dry 250 ml conical flask. Pipette 50.0 ml of HCl into the conical flask. Stir for 5 minutes.

14. Titrate this mixture with the standardized NaOH. Determine the number of moles of HCl left in solution, and hence the number of moles of calcium carbonate in the eggshell sample.

15. Repeat steps 13 and 14 another three times to get a consistent titre.

16. Determine the percent calcium carbonate in the entire eggshell.

Collate your results together with those from other students or groups in your class. Classify the results according to the types of eggs. Answer the AIM of this exercise with suitable discussion and hypothesis.
Newstead College
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Physical Sciences:
Moderation C6 2005  (Newstead)

Crystals Assignment   and   Mid Year Exam question
This assignment will assess your progress on Criteria 2, 5, 6 & 8
 SHAPE  \* MERGEFORMAT 



Comments:

	C2
	
	

	C5
	
	

	C6
	
	

	C8
	
	


Guidelines:

· Assignment must be word processed, printed on A4 paper, and have this cover sheet stapled to the top left corner.

· Plagiarism will result in failure and resubmitting.

· Referencing must be used (see NC library web page).

· The body of the assignment should be in a standard font e.g. Arial, times, courier etc.

· The body of the assignment should be in a font size no smaller than 10 and no bigger than 12

· The body of the assignment should have line spacing of 1.5 or double space.

· Point form and tables may be used where appropriate.
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· Part 1

Read the following article (from:www.abc.net.au/science/correx/archives/crystal.htm):

Crystals are naturally occurring arrangements of minerals forming distinctive, geometric shapes. The beauty and unexpected order of crystals have long fascinated people and there are many artefacts from cultures around the world that contain crystals. Crystals have long been associated with magical powers.

In recent years, particularly with the rise of the New Age movement, myths concerning the healing powers of crystals have been reintroduced to society. Proponents claim that the healing properties of crystals rely on 'energy' that crystals are supposed to give off and that this energy exerts subtle influences on the body, realigning the bodies 'energy' into more harmonious, natural and healthy patterns.

 The problem with this is that, despite countless detailed studies, science has not identified any energies that could possibly be the healing energy proposed by the crystal healers. Some crystal healers claim that the Piezoelectric Effect, known to science, is the energy responsible. This claim does not hold up to examination on at least two counts: this effect can only be generated under very specific conditions (the crystal has to be cut into thin slices at particular orientations to the crystal axes) and most types of crystals that crystals healers use cannot generate a piezoelectric effect anyway.

Crystal healings may offer some assistance to some ailments, particularly emotional or psychological disturbances, but these healings are achieved as psychosomatic responses rather than through any direct effects from the properties of a crystal.

In this episode of the Correx Archives, I talk with a crystal salesperson to find out what some of the claimed healing properties of various crystals are. Barry Williams of the Australian Sceptics explains why crystal healings don't work and Ross Pogson of the Australian Museum uses his years of experience in handling crystals to explain some of the science of mineralogy, the study of crystals.

Newstead College

TRANSCRIPT
(WOMAN'S VOICE) "Clear quartz is good for studying, if you have physical demands. Rose quartz - that's more for the emotions. Amethyst, that's for the mind - tranquillity, peace of mind. Citrine - that's supposed to attract money, actually. Smoky quartz - that's for dream awareness..."

(PAUL) Crystal power. Practitioners claim crystals are 'energy batteries', which can store and discharge spiritual energies. Some even claim to be able to heal people with crystal powers, and back this up with scientific language.

(BARRY WILLIAMS) "If these people are claiming some sort of scientific basis for their beliefs, then they have to defend that." 

(PAUL) Barry Williams, of the Australian Sceptics.

(BW) "They use terms like 'energy', ignoring the fact that 'energy' has a very precise meaning in the physical sciences. And they use it as a broad brush to cover anything that they can't explain any other way - such as 'energies unknown to science'. Well they may well be energies unknown to science, but they're not likely to be the cause of the things these people are talking about."

(PAUL) One claim made again and again is that crystal energies are based on the piezoelectric effect. Science has known about this effect for years. Ross Pogson, mineralogist at the Australian Museum:

(ROSS POGSON) "If you distort or squeeze a crystal, it develops an electric charge across itself, or if you apply electric current across a crystal, it will distort itself, or change its shape."

(PAUL) So what crystals are there that you know can have a piezoelectric effect?

(ROSS POGSON) "Well, apart from quartz, the gemstone mineral Tourmaline does show this effect."

(PAUL) So the piezoelectric effect is certainly not a common property of crystals?

(ROSS POGSON) "No, it's not common, but it's a very useful property."

(WOMAN'S VOICE) "There's adventurine, and that's for the muscles, for the heart. Garnet - that's for the circulation, for the blood. There's moonstones - they're very good for women. They help you with pre-menstrual and birthing and all that sort of female stuff. Malachite - that can help arthritis, and being green, it's good for the heart. Amber integrates the heart and the head . . . " 
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 (PAUL) Everything from quartz watches to computers relies on piezoelectric crystals, but this effect is only generated under very specific conditions. Can this be the source of 'crystal power'? 

(BARRY WILLIAMS) "They misunderstand entirely the nature of the piezoelectricity and other effects to do with crystals, and they also misunderstand entirely the nature of what 'energy' means, but it sounds good, it's a good sales pitch for the true believers, and you can go and get your bit of quartz and hang it round your neck, and say it's storing up health-giving energies, or 'cleansing energies' - whatever you damn well please. So they are convinced, without actually knowing anything about it, that these people are telling the truth. What they're saying has no relationship to the truth whatsoever."

(PAUL) Claims are that different crystals provide different healing effects. But most of these crystals can't generate a piezoelectric effect. So are there any other energies that crystals can produce?

(ROSS POGSON)"Not that I'm aware of."

(PAUL) At this point Ross produced a large quartz crystal and aimed it at me. Nothing happened.

(ROSS POGSON) "Perhaps it is the wrong sex."

(PAUL) Hang on - crystals come in genders?

(ROSS POGSON) "No. I'm only parroting what some people think about crystals, which is totally incorrect. I can recall a visitor who wanted to sex the minerals in our gallery. He was worried about us having certain crystals close together in the cabinet."

(PAUL) Well, obviously this could be a problem. The last thing you would want is a crystal orgy in such a public space as the Australian Museum.

(ROSS POGSON) "Yes. I'm afraid we couldn't allow that. the public outcry would be terrible."
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· Part 2

Research crystal healing and the scientific explanation of this phenomenon. 

· Part 3

Write an essay on “Crystals have power!” in which you express your viewpoint on the merits or not of the use and sale of crystals for healing.

Marking Key (used in conjunction with syllabus statements)

	C2
	Collect and categorise information
	A
	B
	C
	t

	
	references
	≥ 5
	4 - 3
	2
	≤ 1

	C5
	Communication
	A
	B
	C
	t

	
	in-text referencing, writing style, formatting
	reads well
	couple of errors
	consistent errors
	bad

	C6
	Science and Society
	A
	B
	C
	t

	
	Present both cases, explanations, validity of arguments, examination of issues
	good answer
	OK answer
	just answer
	no answer

	C8
	Knowledge of structures and materials
	A
	B
	C
	t

	
	Crystal theory, crystal structure, relevant facts.
	good answer
	OK answer
	just answer
	no answer
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	This question assesses Criterion 6.








Figure 1 shows the components of a tungsten filament-inert gas light globe that is connected to a power supply by ‘plastic’ covered copper wire.

Electric current passes through the tungsten filament when the power supply is switched on.  This increases the temperature of the filament, resulting in it ‘superheating’ and emitting light.

(a)
Locate the position of tungsten (symbol W) on the Periodic Table.  Use the structure and bonding models to describe and explain the properties which make tungsten a suitable material for the filament.
(2 marks)
(b)
Insulating material is required at the neck of the globe shown.  A material containing high amounts of solid aluminium oxide has been suggested as a suitable insulator.  Use the structure and bonding models to clearly explain the reasons for this choice.



(2 marks)
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(c)
The chemical name for the ‘plastic’ covering the copper wire is polyethylene, which consists of long chains of CH2 molecules bonded together.  A section of polyethylene can be represented as follows:




or
– CH2 – CH2 – CH2 – CH2 – CH2 –

Use the structure and bonding models to describe and explain the properties which make polyethylene suitable as a cover for the copper wire.
(2 marks)
(d)
Early designs of the tungsten filament globes contained oxygen gas which reacted with the tungsten and produced tungsten oxide.  This resulted in the globes having a short operating life.  

(Leighland Christian School) 

PHYSICAL SCIENCE 5C ASSIGNMENT: Criterion 6 

(Leighland Christian School) 
Your assignment is to investigate the following issue and write a 1500-word report

‘Australia does not yet have a clear policy for treating its toxic waste’.

Find out the options that are available and state your recommendations – make sure you justify your position by weighing up the various options carefully and thoughtfully.

Background

Many industrial and manufacturing processes create large quantities of waste, of which a small proportion is toxic. Most industrial wastes can safely be disposed of to landfill sites or the sewer. The disposal of toxic wastes has become a major and controversial problem in waste management. It is generally accepted that toxic wastes should be disposed of by appropriate means; however defining what is meant by ’appropriate’ seems to cause a lot of controversy.

Focus Questions

· What makes toxic waste?

· Where does toxic waste come from?

· How big a problem is the disposal of Australia’s toxic waste?

· Up until now, what has Australia been doing with toxic waste? Are any practices improper? And, if so, what major impact have such practices had on society.

· What technological options have Australia for reducing and eliminating the current problem with toxic waste?

Planning Your Report

Your report should be structured along the following lines:

· Title

· Introduction – include the social relevance of the topic and the aims of the report.

· Main Body – Discuss the issue, presenting alternatives, using the focus questions.

· Conclusion – State your recommendations justifying your position in depth.

· Bibliography – detailed correctly

Guidelines

· Draw a large margin in order to provide room for comments.

· Refrain from using clichés e.g. ‘harm the planet’ or ‘saving the planet’.

· Reference your points to specific sources of information in your bibliography.

· Use speech marks for direct quoting of information.

· Be honest and truthful – be as objective as possible and not biased or prejudiced.

Leighland Christian School
ASSESSMENT

	GRADE
	CRITERION 2: collect information
	CRITERION 6: impact on society/environment

	A
	Extensive use of a wide variety of local and non-local sources, up to date and relevant. Critically evaluates the information as to its relevance and validity - checks validity of claims made. Detailed Bibliography.
	Demonstrates an awareness of the complexity of the issues. Can justify in depth the stated recommendations by weighing up the relative values of the various options discovered.

	B
	Comprehensive use of a wide variety of local and non-local sources, up to date, relevant and used appropriately. Bibliography is provided in the correct format.
	Clearly understands the issues and can make reasonable recommendations based on the information given – there is a clear link between the information given and recommendations made.

	C
	Acquire information with some guidance - some resources not local. Sources relevant and generally up to date. Bibliography is provided.
	Basically understands the issues involved and can make recommendations based on the information gathered but they tend to be superficial or simplistic or unrealistic.


CRITERION 5 (communication of ideas and information) your report will also be assessed on:

· how well it is structured – paragraphs, introduction, main body and conclusion.

· how logical and easy it is to follow and read through the arguments/discussion/factual material.

· the presentation of tables or graphs, diagrams and equations.

· the correct use of grammar, spelling and scientific terminology. 
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PHYSICAL SCIENCES CRITERION 6 

POSSIBLE EXAM / TEST QUESTION

The globe is currently facing an energy and fuel crisis. This can be partly attributed to the rising population, the technological age and its demands for use on electricity. Furthermore the use of fossil fuels has contributed to the greenhouse effect.   

There are many commercially viable ways to produce electricity. These include:

· coal fired power stations

· hydro power generation

· wind power

· nuclear power generation

a) Using reference to transformations of energy and or relevant chemical terminology describe how electrical energy is produced with the following power generation techniques.

…………………………………………………………………………………..

…………………………………………………………………………………..

…………………………………………………………………………………..

…………………………………………………………………………………..

…………………………………………………………………………………..

…………………………………………………………………………………..

…………………………………………………………………………………..

…………………………………………………………………………………..

…………………………………………………………………………………..

…………………………………………………………………………………..

b) Write a balance chemical equation to show the burning of coal (c) in a plentiful supply of air.

…………………………………………………………………………………..

c) Fill in the following table writing short points to describe the costs and benefits and special requirements of each of the following sources of power generation. Where possible make reference to social, environmental, financial costs. 

	Power Generation
	Costs
	Benefits
	Special requirements or consideration

	Nuclear
	
	
	

	Coal
	
	
	

	Hydro
	
	
	

	Wind
	
	
	


d) With reference to the points raised in the previous question write a short recommendation to the Australian Government on future power generation sources (You may include solar power)

St Helen’s 2

PHYSICAL SCIENCES 5C

[image: image16.wmf]
1. Modern cars are designed with crumple zones. Explain how this feature enhances passenger safety in the event of a collision. (Your answer should include reference to appropriate newtons laws of motion)

………………………………………………………………………………......

………………………………………………………………………………......

………………………………………………………………………………......

………………………………………………………………………………......

………………………………………………………………………………......

………………………………………………………………………………......

………………………………………………………………………………......

[image: image17.wmf]
2. Smoke detectors contain an alpha emitter, americium-241. 

(i) Write a nuclear equation to represent this decay.

……………………………………………………………………………………………………………………………………………………………………

(ii) Explain why is this emission not considered as dangerous to the occupants of buildings which contain such detectors?

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

St Helen’s 3
PHYSICAL SCIENCES 5C

Criterion 6: Demonstrate knowledge and understanding of the impact of science on society and the environment. 
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NUCLEAR POWER GENERATION
[image: image19.wmf]
Work in groups of three to prepare a presentation to discuss the pros and cons of nuclear power generation.

 In your discussion make reference to:

· How nuclear energy is used to create electricity?

· What isotopes are commonly used and what is their half life?

· The type of nuclear reaction occurring

· What are the waste products and are any of them useful?

· How are the wastes currently disposed of?

Focus your discussion for the pros and cons around the costs associated at an economic, social and environmental level.
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Students were given half marks if they gave reasonable explanations of usage but need to include some understanding of the relevance of structure to score better.
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Criteria 2:  Collect and categorise information.


Criteria 5:  Communicate ideas and information.


Criteria 6:  Demonstrate knowledge and understanding of the impact of science on society and  the environment.


Criteria 8: Demonstrate knowledge and understanding of the principles of structures and properties of materials.





For Marker Use Only





copper wire





� EMBED Word.Picture.8  ���





‘plastic’ covering





Figure 1





C





C





C





C





C





H





H





H





H





H





H





H





H





H





H








_1078045009.unknown

_1141389618.unknown

_1141390804.unknown

_1151738209.doc
[image: image1.png]electrical contact ﬁ
insulating material

thin glass layer

electrical leads

tungsten filament

inert gas







_1141389030.unknown

_1078045712.xls
Chart1

		0

		5

		10

		15

		20

		25

		30

		35

		40



Activity(MBq)

time (hours)

Activity(MBq)

1.2

0.5612998637

0.315057537

0.1768417525

0.0992612516

0.055715327

0.0312730054

0.0175535337

0.0098527961



Sheet1

		(time)hours		0		5		10		15		20		25		30		35		40

		Activity(MBq)		1.2		0.5612998637		0.315057537		0.1768417525		0.0992612516		0.055715327		0.0312730054		0.0175535337		0.0098527961





Sheet1

		



Activity(MBq)

time (hours)

Activity(MBq)



Sheet2

		





Sheet3

		






_1078044932.unknown

_1078044977.unknown

_1033796750.unknown

_1078044912.unknown

_1033542762.unknown

