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y/ 2
; Wh t l f‘ / Below are some situations that could happen in the science laboratory.
{ a ceo p Explain what should happen next.

’ What if your group forgot to label their solutions and now they are all mixed up?

3

hat if Nigel breaks a beaker inside the sink?

' What if Sandy trips on Gina’s bag that she has left lying on the floor?

hat if there is a hole in the gas hose of a Bunsen burner and there is gas escaping?
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<; Branches of Science |’ /a)

Natural science is the science of the natural world. It is the experimental, observable, measurable aspects of our
world and things beyond our world. The other group of sciences are the social sciences which look at human
behaviours and societies. They are concerned with civilisation and the more human parts of the world. The
natural sciences are divided into three key areas and within those areas are subareas and within those subareas
are numerous sub-subareas.

The three main subareas are Life Sciences, Physical Sciences and Earth Sciences. These are this author’s
opinion and others may rank other sciences as part of the main branches. Other branches may also include
astronomy, physics, chemistry and biology.

There is also the area of Environmental Science which is becoming more and more common as we look at
how we are impacting on our earth and how we can change what we are doing for the better. This area involves
studying aspects of botany, zoology, physics and chemistry.
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There are hundreds of areas within these main branches and there are also new sciences being developed every
day as we keep discovering new things and developing new technologies.

Below are just a few of these specific areas of science:

Acarology i the study of ticks and mites, apiology ig the study of
beeg, electrochemistry ig the study of relationghipg between electricity
and chemicals, batology ie the study of brambles (prickly shrubs like
blackberrieg), ealorifies ie the ctudy of heat, ealiology ie the ctudy
of birde’ negte, edaphology ie the study of eoil, emetology is the
gtudy of vomiting, eremology ig the ctudy of deserts, geogony ie
the study of how the earth formed, hyetology is the study of rainfall,
ichnology ig the study of fosgilised footprinte, kinematies is the study
of motion, lithology i¢ the study of rocke, metallography ic the ctudy
of the structure of metalg, nosology is the study of the claggification
of diceages, opties ig the study of light, seismology is the study of
earthquakes, herpetology ie the study of reptilee and amphibiang,
barology is the study of gravitation and eatacousties ig the study of
echoeg.

” The Bunsen Burner

The website below can be accessed a few ways:

» Scan the QR code with your smartphone’s QR reader app (you may need to download the app).
+ Click on the address.
» Copy and paste the address into your browser.

Want to learn more? Vigit.... <@ @
www.jove.com/ science- b
education/5035/introduction-
to-the-bungen-burner
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#5 Famous Scientigts

- Marie Curie

Marie Curie or Maria Sktodowska-Curie wag born on the 7th of November 1867 in Wareaw, Poland.
She had four sigters and wag the youngest in her family. Her father wag a school teacher and her mother
passed away when she wag very young. Her father taught her Physice and Mathematice which is where
her pasgion for the sciences and where her future career came from.

When she wag 24, she moved to Parig to continue her studieg at university where she wag the first

woman to receive a doctorate in France. She then went on to teach at the Univergity of Parig (or La Sorbonne) and in fact wag
the firet woman to do co. She wag interested in examining the magnetic propertie of different steel types. Another teacher at the
Univergity who wag algo very interested in magnetiem wag Pierre Curie. Thig common attraction ig what drew them together and after
a year they were married.

Ag a team they started to regearch into radioactivity and together they discovered the element Polonium in 1898 which Marie
named after her homeland of Ooland. She and her husband both received Nobel Prizeg for Physics for their amazing research into
radioactivity (the energy releaged by atomg when they are broken apart). This made her the first woman to win a Nobel Prize.

Unfortunately her husband wag killed in a traffic accident where he clipped and fell on the road and wag run over by a large, heavy
horge drawn carriage and one of the wheels fractured hig ekull killing him ingtantly. Marie continued her work without her hugband
and dedicated her life to regearching and experimenting with radioactive materials.

She went on to discover and igolate pure Radium. Thig earned her a second Nobel Prize but thig time in the field of Chemistry. Thig
remarkable achievement aleo meant that she wag the firet percon in hictory to receive two Nobel prizes in different areag of ecience
and the only woman to win two Nobel Prizes. The only other pereon to win two in different fields wag Linus Pauling for hie work on
chemical bonds (prize for chemigtry) and for trying to top nuclear testing (prize for peace).

Ouring WWI ghe created and et up mobile X-Ray stationg to help treat wounded soldiers. She developed a
way to treat infected tissue by injecting it with radon gag that she purified hergelf. [+ is thought that over [ million
French soldiers were treated with her epecial X-Ray units. Marie tried to gell her and her hugband’e gold Nobel
Medals to help with the war effort but the bank refused to take them. Ingtead che used the prize money to help.

Becauge he worked with radioactive materialg for much of her life and didn’t wear protective clothing while

working uging X-Rays, ¢he suffered numeroug health iseues including eataraete (clouding of the leng, stopping

you from geeing clearly), kidney probleme and eventually died from leukaemia (a type of cancer) on the 4+h

of July 1934 Degpite all her suffering she never caid that the radioactive substances were dangerous. After

her death, her remaing and thoge of her [ate hugband were ghifted to the Panthéon in Parig where the bodies of
famoug and important French people are kept. She wag the first woman to be put here for her own achievemente and not for those
of her hugband.

Becauge she wag cuch a tremendoug scientigt and paved the way for many female gcientiste ag well ag initiating the study of
radioactivity, it ie eaid that her name should be written in gold letterg to honour her.
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Alexander Graham Bell

Alexander Graham Bell wag born on the 3rd of March 1847 in Edinburgh Scotland. Hig mother
and wife were both deaf and hig grandfather, father and brother all worked in the field of gpeech and
pronunciation. Thig family fagcination with sound, hearing and gpeech lead Alexander to hig life’s work.
He ofarted experimenting with hearing devices that helped the deaf and thig reculted in hig creation of the
first practical telephone. Hig father educated him from a young age until he won a place in Edinburgh’s |

Royal High School. However, due to hig low grades and poor performance he left at the age of fifteen.

When he wag juet 12 he invented a machine that took the husks (outer shelle) off grain, which he developed for his neighbour’s flour
mill. Ag payment he wag given a emall space to work at the mill 8o he could create more inventiong. Alexander Graham Bell moved with
hig family to Canada when he wag 23. From here, the family bought a farm in Ontario USA where he get up an inventing laboratory.

While he continued to work on developing a machine that uged electricity to tranemit sound, he taught in many places in the USA
and England. He even ran hig own gchool that focused on teaching deaf students how to speak. He eventually married one of hig
gtudents, Mabel Hubbard who wag deaf from scarlet fever which she contracted at age five.

[n 1873 he decided to give up teaching and focus on hig experimente with sound. Before the invention of the telephone, megsages
were tranemitted uging a device called a telegraph. Thie wag a machine that had a needle that pointed to different letters spelling out
wordg. The needle moved due to electrical impulges but thig had limitationg and wag replaced in America by the uge of Morse Code
through the telegraph line. Thie wag a special alphabet made up of dote (dite) and dahes (dahe) to represent letters. They were
trangmitted uging electricity through a single wire. For example, dit dit dah dit is an F. This eystem wag widely used but only one
telegraph meseage could be sent at one time and it wag a slow procese sending and receiving the code. Another problem wag that
you needed special training to both send and receive messages through Morge Code.

Alexander Graham Bell etarted to experiment with a way to send sounds (voices) over a wire uging electricity. He uged the gkille of a
talented electrical engineer named Thomag Edigon to help him to develop a machine that worked. [n 1875, Bell and Edigon created a
device that uged an ingtrument to create gounds like human voiceg to trangmit wordg over a wire.

There ie a lot of controveray about who invented the first working telephone but Alexander Graham Bell wag the firet to patent (gain
alicence for the invention that meant no one elge could make and gell the game invention) the invention in [876. Elisha Gray claimed
that he invented the firet telephone and had a system that uced water to tranemit sound. They both put in their patent applications
on the eame day but Bel’s wag granted firet. [t ie rumoured that the man iseuing the patent licenses owed a lot of money to Bell's
lawyer <o choge to put hig claim through firgt.

An ltalian man named Antonio Meucei aleo claimed to have invented the telephone before Alexander Graham Bellin I873. In fact, he
cued Bell for the righte to the telephone but died before a decicion wag made, <o the cage wag dropped.

He formed the Bell Telephone Company in (877 which made him milliong of dollare ag it produced telephoneg for uge across the
world. Degpite the invention making him a lot of money he refused to have one in hig office ag he found it to be very distracting and
it interrupted hig thinking.

Alexander Graham Bell is aleo noted for hie work on the Photophone which uged light to tranemit sounds. Thi later became the
modern gystem of fibre optice. He aleo worked on making things for the aviation industry such large box kites that could carry a man.
He aleo toyed with the idea of the hydrofoil which ig a boat that uges giant fang and air to move t.

He aleo invented the first metal detector. When Pregident James Garfield wag shot by an ageasgin, they couldn’t find the bullet go
Bell quickly put together a device that detected metal. However, due to the bullet being too deep and becauge the Pregident wag lying
on a bed that contained metal he could not locate the bullet and the Pregident died.



DOWNLOADABLE EXTRAS Introduction to Science

E. O. Wilson

E. O. Wilson wag born on the [Oth of June 1929 in the state of Alabama in the USA. Hig full name ie Edward Osborne Wilgon but
prefers to be called E. O. He is a Biologist, Researcher, Theorist and Naturalist. He gpecialises in Myrmecology or the study of ants.
n fact, he i¢ clagged ag the world’s top ant gpecialiet. E .O. wag interegted in Science from an early age and went on fo study at the
University of Alabama and Harvard Univergity where he later taught.

He blinded himeelf in one eye while he wag out fishing by getting a hook stuck in hig eye but he didn’t etop fishing to get medical help
becauge he loved the outdoors so much and didn’t want to leave hig fishing epot. A few years later he had surgery to remove the leng
of hig eye that he had damaged ag it had gone cloudy. The surgery restored gome vigion in hig eye but it waen’t very good and he
had trouble seeing thinge clearly, especially far away objects. Because hig eye sight wag g0 bad he started looking cloge up at emall
thingg, like incects.

He loved collecting ingects and uged to make his own netg to collect butterflies which he kept in large
collectiong pinned ingide boxes. On one of hig ingect hunting tripe ag a young boy he took a piece of
bark off a dead tree and found it swarming with a type of ant called citronella ants. They were fat,
bright yellow and smelt like lemong. Thig event stuck in hie memory and made him very interested in
ante. Aleo during WWII there wag a shortage of the ping that he used to collect hig butterflies go he
atarted collecting ants in viale (small glags containere) ingtead. He wag the firet person in the USA
to discover the painful stinging Fire Ants.

He hag written many papers and books, including booke on socio-biclogy. Thig looke at how
social behaviourg euch ag mating patterng and fighting are inherited (pagged from one generation
to another). He ctateg that some animal behaviour changeg lowly over time and becomeg more
common if they help the animalg in come way. An example of thie ie how male liong kill any cubs
that they have not fathered. Thig meang that only their geneg are passed on and go the behaviour
of cub killing i¢ aleo pasced on.

He algo wrote a book on congilience, where he believes that science and thingg like art, languages
and peychology can all be uged together to study different thinge euch ag phobiag, addictions and religions.

Hie mogt famous work wag produced with another ecientist called Bert Holldobler on ante. [t ig called “The Ante’ and ie an
encyclopaedia all about ante and the ways that they behave and communicate uging chemicalg.

He hag won numeroug awards for hig work in the many areag of science. He hag won two Pulitzer Prizes for hig booke on Human
Nature and The Ante. Thege prizeg are for outetanding non-fiction. He hag also won the Heartland prize for fiction for hie book
about saving a foregt, entitled ‘Anthill - A Novel’. Ag a child he wag a Boy Scout and after 25 years of work in the sciences he
wag awarded the Distinguighed Eagle Scout Award. [n 1993, he won the International Brize for Biology which wag created for the
Emperor of Japan and hag a prize of 1O million yen (about $120,000 NZD). Ih 2007, E. O. Wilson won the Addigon Emery Verril
Medal for hig work in the natural eciencee. During thie year he aleo won the TED Prize for positively impacting the planet. Ag well
ag a further 92 awards and honours he wag awarded the EarthSky Science Communicator of the year award on 2010 where 600
of the world’e gcientigte voted for him.
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. Dissecting an Article: Snotty Hagfigh

When you threaten a hagfigh, it squirts a huge amount of snotty goo from hundreds of glands that run along ite sides.
The goo ig in guch large quantities it could gag a large predator like a shark. The goo that they gecrete can expand to
20 litre when it i¢ combined with water; it ig like mixing powdered glue paste up for papier-maché. Thig goo ig produced
ag a defence mechaniem where they become go glippery that the predator can’t hold on to them. They can alo tie
themgelveg into a knot gpreading the goo all over the predator, thig twigting pretzel movement algo removes the goo that
ig gticking them to themgelves <o that they can escape. The hagfish is mainly prey for birde and mammalg, with very few
gea creatureg daring to eat the glimy enot ball. Scientigte think that thie could be becauge the goo ie able to block figh’e
gills which would suffocate them o instead they stay away.

Hagfish are an eel-like marine figh that are found in deep areag of the ocean. Hagfish occur in a range of colours
including pink, brown, blue, grey and even black or white gpotted. They are very simple fish and lack a true eye. They
have a geries of eye epote instead that detect light rather than actually see objects. Hagfich uge long whickers around
their mouthe called barbelg to help them senge the thingg in their environment. They
feed in a very peculiar way. They enter the bodies of dead or dying animals and eat
them uging sete of jaws that move horizontally instead of vertically like oure that are
covered in gharp spineg that pull flegh from their prey. They also have four gpiny rake
chaped teeth that sit back in their mouthe on a hard tongue that pull bite of food in and
down their throate. They average 50 em in length and are covered in a gagging, looge
akin. Hagfigh gkin hag been used to make many faghion accesgorieg including wallets,
handbage and belte because it makeg very robust leather that ie easily manipulated.
They have aleo been used ag a food source in gome Agian countrieg, where the glime
ic collected and used to thicken foods and ig also whipped up to give airinesg to foods gimilar to how egg white is uged.
Becauge they look quite repulgive and are o greagy and gross, people have done very little research into hagfich and have
been inclined to leave them alone.

Recently, Materiale Scientigts from a laboratory at the University of Guelph in Canada have been studying hagfish glime
and have been able to create strong, stretchy fibres from it. They state that the fibres could be uged for thinge like
parachutes, packaging or even material for clothes in the future. [t ien’t known how succeseful these producte would be
given the bad reputation of the diggusting hagfish — would you be brave enough to wear clothes made of mucug?

When gcientists and cooke want to extract the glime for uge, they don’t kill the hagfigh, rather they have to irritate them or
make them gcared enough to glime. Sometimes thig is done by holding the hagfish by the tail and giving it electric shocke
or by hitting ite tank with a stick. Once it glimes, buckete and buckete of goo can be collected from just one figh.

The glime itgelf ien’t a gimple gel like you would eat in jelly. [t containg milliong of tiny microgcopic fibreg called microfilaments
that can trap water and stop the goo from being torn apart. This make it quite strong for clime. The filamente that are
in the glime are made of proteing (proteing are often referred to ag the building blocke of life) similar to those that make up
your hair or fingernaile. Scientiete have been able to extract thege tiny filaments and uge them to create threads gimilar
to nylon about 20 em in length. They have amazing ductile strength and can be stretched a long way before they break.
In fact, they are almogt ag etrong ag spider web silk (which is thought to be five times ag strong ag steel if you

could get enough of it). The fibreg made from hagfich are algo alot kinder on the environment because they

come from a living thing which doesn’t need to be killed in order to extract the glime and each individual

hagfish produces huge quantities. The main material uged in producing thingg like parachuteg which

are light but strong ig nylon but thig hag a negative impact on the environment becauge it ig

produced from petroleum.

9
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Browning Apples
3. Method: Reorganise the steps from the downloadable resource into the correct order below.
Put 3 pieces of apple in each beaker and cover the beakers with cling wrap.

Take each piece of apple out and dab it dry on a paper towel. Compare each piece to the Browning Scale and rate
each one on a scale of [ to 5 (see scale on the next page).

Bend each piece and note if it is bendy or snaps.

Add 50 ml of each golution to the corregponding beaker. Leave the control beaker empty.
Collect equipment and label the beakers with each golution’s name: water, vinegar and lemon juice.
Wagh all equipment and put it away.

Make noteg of any other obgervationg such ag emell or texture.

Use the cork borer to bore 15 x 3 em pieces of apple with the gkin removed.

Put the beakers in a shaded area for 24 houre.

Squeeze each piece and note if it i¢ hard or goft.
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Q lce Melting Experiment <& | QQ

What ig the best material o stop ice from melting?

What do | want to find out?

To find out which material i¢ best at stopping ice melting.

U1 What do | hink will happen?
That the tinfoil will be the best at stopping it melting; it will loge the least mage.

(UEREGGER  What am [ changing and how?

lariable We are changing the material that the ice cubeg are wrapped in. We are uging paper, tin foil, fabric, plastic wrap

and wool.

Dependenf What am | meaguring and how?

Variable We are meagsuring how much masg the ice cubeg loge after they sit out on the table for 15 minutes. We are going

to weigh them before and after and uge the unit grame (g).

S0UT00E What do (need to carry out the experiment?

Seales, similar sized lce cubeg (6), equal size pieces of paper, tin foil, fabric, platic wrap and wool ~ big enough
to fully encloge each ice cube, stopwatch, forceps

WL

What does my experiment look like? | What do [ need to do?

[ Collect all equipment.

2. Use the forceps to weigh ! ice cube and record ite mase in the regulte table.
Wrap this carefully in the piece of paper. (try not to touch the ice cubeg with
your handg ~ uge the forceps ag much ag posgible).

3. Repeat gtep 2 for the other materialg, making sure to leave one ice cube
with nothing on it.

4. Start your stopwatch when all cubes are wrapped and wait for (5 minutes.

X

Unwrap the paper wrapped ice cube and chake off any water drope uging
the forceps, weigh the ice cube and record in your requlte table.

6. Repeat step 5 for the other cubee. Unwrap them in the same order that you
wrapped them in.

What did [ observe happening? What data did [ collect?

Material | Mass Before | Mass After | Amount Lost
paper
fabric
tin foil
plastic wrap
wool

nothing
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0 Becauge thie data ie not showing a trend or pattern it is just giving some data on 6 separate thinge we will uge a
S0 bar chart.

W What have [ found out from thie experiment?
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Spaghetti Strength Experiment EN /E ®,

How does the length of a piece of spaghetti affect ite strength?

What do | want to find out?

U1 What do | hink will happen?

LUEREQGERE  What am [ changing and how?
b Variable

Dependenf What am | meaguring and how?
Variable

S0UT00E What do (need to carry out the experiment?

What does my experiment look like? | What do [ need to do?

[ Collect all equipment.

2. Cut gpaghetti to the following lengthe: 20 em, 15 em, 10 em, 5 em. Cut 3
pieceg of each length.

3. Dlace the retort stands at 20 cm apart and adjust a clamp on each to the
same height. Take the 20 em piece of gpaghetti and rest it on the clamp
arme. Uge a piece of eticky tape to keep it in place.

4. Take a 20 g masg, hang it off the centre of the spaghetti and record if it
breake or not. Repeat thie but add 20 g of extra magg each time until it
enaps. Write the mage at which it enapped in your reculte table. Repeat thie
for each of the three 20 cm pieces.

5. Repeat step 3 and 4 for the other lengthe of epaghetti.

What did [ observe happening? What data did [ collect?

Length of Spaghetti Weight Spaghetti Snapped At (g)
Triall | Trial2 | Trial3 | Average
20 cm
15 cm
10 cm

5cm
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Results
Graph

W What have [ found out from thie experiment?




DOWNLOADABLE EXTRAS Introduction to Science 15

/ N

Word Games

[.  Terminology Tornado

Using the following science term, see how many words of 3 or more letters you can make in 10 minutes.

Points
3-4 lettere = | point
5+ letters = 2 pointe
Scores
O-5 pointe = awful
6-10 = average
[O+ = amazing

Use the clues to work out what the 6 key science words are and then spell the word in the grid by colouring in the
squares that make up the word. Use different colours for each answer.

Clues
What you predict will happen in an experiment. (10)
Piece of equipment uged for holding hot objects. (5)
Catches fire eagily. (9)
Study of rocks and the phygical cide of Earth. (7)
The horizontal and vertical lines of a graph. (4)
Dart of Bungen burner that moveg to change the air hole gize. (6)

e e T

3. Block Buster

Cross out each of the words that fit with one of the clues. You will be left with one word that doesn't fit; this is your
answer.

Clues
seience equipment
areag of science
parte of an experiment write up
hazard gigne

chemigtry  method irritant  bosehead  aim  thermometer  physice

caution ~ gpatula  flammable  equipment  radiation

2 e T o

reliable explogive  biology ~ beaker  pollutant  test tube  hypothesic

. ) Answer
geology  biohazard  results table  gauze mat  conclugion
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4. Topic Word Find

The following word find contains...

* 9 names of equipment.
* 7 names of hazard signs.
* 5 names of units.

Find each of these in the word find below then write their names in the correct column in the table that follows.

Equipment Hazard Signs
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Across

BN

The factor that you are meaguring. (2 wordg)
A diagram that shows your resulte in a way that

makes any patterng eagy to see, usually a line graph
ie uged. (2 words)

~

When you uge all equipment correctly and follow your
method your data will be ...

A ghort gentence or question that gtates what the

experiment ig about.

A chort gentence explaining what you are trying to

o

find out.

A long section that explaing the science of what

happened and talke about fair testing, reliability and
aceuracy.

EN

5

Step-by-cetep instructions.

A paragraph that summariceg what you found out and

linke to the aim and hypothegia.

J_fr‘ff{:h‘ﬁ

10

"

15

'_&:_‘

o ow

12

Down
The factor that you are changing. (2 words)
A grid that hag all of your data recorded in it.
(2 worde)
A prediction about what you think will happen.
Thie ie when only one variable i¢ changed and
everything elee ie kept the same. (2 words)
[f you repeat your experiment, remove outliers and
average your regulte your data will be ...
Alist of all of the gear that you need.
The part of the experiment where
nothing ie changed. Used for

comparigong. l
Usge pages 30-3 aAN
v @& ),

and 4-42 to he[ﬁ
you if you get stuck.
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