[image: Background pattern

Description automatically generated]Iniúchtaí eolaíochta na bunscoile
Braon anuas ón mbuidéal
Braon anuas ón mbuidéal
Taispeántas ar an mbraon anuas ón mbuidéal: Is féidir breathnú ar fhíseán taispeántais ar https://rsc.li/3yKPmlO 
Tugann an t-iniúchadh seo deis do na foghlaimeoirí aerbhrú a fhiosrú leo féin, anuas ar an taispeántas ar an mbraon anuas ón mbuidéal a fheiceáil.
Aoisghrúpa: 7–9
Cuspóirí foghlama
· Sainmhíniú simplí a fhorbairt ar bhrú i dtéarmaí fórsa.
· Feasacht a fhorbairt ar an gcaoi a gcuireann an t-aer thart orainn brú ar na nithe a dteagmhaíonn sé leo.
· Léirthuiscint a bheith ag na foghlaimeoirí, trí thurgnaimh phraiticiúla, don chaoi nach n-airítear aerbhrú go minic, ach go bhféadtar a ghníomhartha a fheiceáil agus a mhíniú.
Eolaíocht chúlra
Seans go mbíonn na foghlaimeoirí ag smaoineamh ar ‘strus’ nuair a phléitear ‘brú’ leo. Caithfear iad a spreagadh le samplaí d’úsáid an bhrú san eolaíocht a aimsiú, mar a bhaineann sé le fórsaí. Ón nóiméad a saolaítear muid, téann aerbhrú i bhfeidhm orainn – brú an aeir ar achair dromchla. Ach toisc go mbíonn an oiread sin cleachtaidh againn air, ní thugaimid an brú atá orainn faoi deara go dtí go nathraíonn sé ar chúis éigin. Nuair atáimid ar eitleán mar shampla, airímid na hathruithe ar an aerbhrú thart orainn. Bímid ag iarraidh go ‘bpopálfadh’ ár gcluasa le go gcothromófar brú an aeir, atá sa chluas inmheánach go nádúrtha, leis an aerbhrú atá ag laghdú agus an t-eitleán ag dul in airde. Nuair a bhítear sa linn snámha, is maith le go leor daoine suí ar bhun na linne. Bíonn an brú, a chruthaíonn an t-uisce sa chás seo, le haireachtáil ar an gcorp i bhfad níos mó ná an t-aerbhrú a bhíonn orainn lasmuigh den linn snámha.
Seans gur chuala na foghlaimeoirí trácht ar ‘scairdniteoir’ – píobán a steallann uisce le fórsa níos mó ná gnáthphíobán tí. Úsáidtear caidéal leictreach chun an t-uisce a chur ag sreabhadh níos tapa.
An fhoghlaim roimhe seo
Ba cheart go mbeadh a fhios ag na foghlaimeoirí cheana féin gurb é an fórsa an brú nó an tarraingt agus gurb é an t-achar an spás a chlúdaíonn cruth cothrom nó dromchla ní.
Naisc
Fiosraítear coincheap an aerbhrú in dhá iniúchadh eile, Na cupáin ghreamaitheacha agus An buidéal frith-dhomhantarraingthe.
Na príomhfhocail agus sainmhínithe orthu
Aer – meascán gáis atá thart orainn agus a bhímid ag análú. Ní ‘dada’ é mar a thuairisceoidh roinnt de na foghlaimeoirí, ach gás a chomhdhéantar as ábhar fisiciúil. Cuimsítear ann thart ar 78% nítrigine; 20% ocsaigine; níos lú ná 1% d’argón; níos lú ná 1% de dhé-ocsaíd charbóin agus gáis eile; agus is ceo uisce an chuid eile de. 
Fórsa – brú, tarraingt, nó brú agus tarraingt, a tharlaíonn nuair a thagann nithe (solaid, leachtanna nó gáis) i dteagmháil lena chéile. Féadfaidh fórsa ní a chur ag bogadh níos tapa nó níos moille, nó a threo a athrú. 
Brú – tomhas fórsa thar achar ar leith. Cruthaíonn fórsa ar achar mór níos lú brú ná an fórsa céanna ar achar i bhfad níos lú. Mar sin, is é aerbhrú méid fórsa an aeir ar achar faoi leith.
Domhantarraingt – an fórsa a tharraingíonn gach ní síos i dtreo lár an Domhain.
[bookmark: _Hlk72229000]D’fhéadfadh an múinteoir na bríonna/na samplaí ar an sleamhnán PowerPoint a chur faoi cheilt agus smaointe na bhfoghlaimeoirí a phlé ar dtús.
Liosta trealaimh
Taispeántas ar an mbraon anuas ón mbuidéal (nó in aghaidh an ghrúpa más fearr leat):
· Buidéal uisce plaisteach a bhfuil scriúchlaibín air
· Biorán mapa / sáite
· Tráidire plaisteach ar fhaitíos go ndoirtfí aon uisce
· Uisce le cur sa bhuidéal
An Príomh-iniúchadh (teastóidh siad seo ó gach grúpa):
· Rialóir 30 cm
· Dhá bhileog nuachtáin atá díreach mar an gcéanna
· Barr boird glan a bhfuil imeall díreach air
Bíonn tráidirí easrach cait i siopaí lascaine go minic, a bhíonn iontach mar go mbíonn taobhanna arda orthu go hiondúil agus is féidir iad a úsáid arís agus arís eile.
D’fhéadfá gloiní sábháilteachta a thabhairt do na daltaí. Ach is beag baol a bhaineann leis an turgnamh seo. Is féidir tabhairt faoin iniúchadh go sábháilte ach súil a choinneáil ar na foghlaimeoirí.
Modh
Fiafraigh de na foghlaimeoirí ar chuala siad aon duine ag rá go raibh siad ‘faoi bhrú’ riamh. Lig dóibh plé a dhéanamh i mbeirteanna ar a bhfuil i gceist leis sin. Is féidir le Sleamhnáin 5–7 sa PowerPoint cabhrú leis an bplé sin. Is féidir tuairimí na mbeirteanna a bhreacadh ar an gclár.
Mínigh nuair a bheimid ag labhairt faoi ‘bhrú’ inniu, gur brú sa bhrí eolaíochta a bheidh i gceist. Mínigh gur tomhas é brú ar an méid fórsa a bhrúnn ar achar. Más gá, pléigh a bhfuil i gceist le fórsa. Úsáid suí ar bhun linne snámha mar shampla d’áit a mbraithfeá brú difriúil – sa chás sin, brú mar gheall ar fhórsa an uisce. 
Taispeáin an braon anuas ón mbuidéal mar atá san fhíseán, nó lig do na scoláirí tabhairt faoi i ngrúpaí.

An Príomh-iniúchadh
1. Cuirigí rialóir 30 cm ar imeall an bhoird. Cinntígí go bhfuil 10 cm ag dul thar an imeall.
2. Déanaigí liathróid as bileog nuachtáin agus leagaigí í ar an gcuid sin den rialóir atá ar an mbord.
[image: ]
3. Buailigí an píosa den rialóir atá ag luí thar imeall an bhoird go láidir le taobh na boise.
4. Leagaigí an rialóir ar an mbord arís (mar a rinne sibh i bpointe 1).
5. Leagaigí bileog nuachtáin ar an bpíosa den rialóir atá ar an mbord. Bígí cinnte go bhfuil thart ar an méid céanna den bhileog ar gach aon taobh den rialóir.
6. Bainigí aon roic as an mbileog ar an mbord, go háirithe thart ar an rialóir.
[image: Text
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7. Buailigí an píosa atá ag luí thar an imeall go láidir agus breathnaígí ar a dtarlaíonn an uair sin.
Cé go dteilgtear an liathróid pháipéir chun tosaigh (seans go mbeidh an seomra ranga ina ruaille buaille aige seo!), is ar éigean a bhogfaidh an rialóir faoin mbileog chothrom. 
Leag amach gur úsáideadh an méid céanna agus an cineál céanna páipéir, go bhfuil an méid céanna den rialóir ag luí thar imeall an bhoird agus gur cheart an rialóir a bhualadh thart ar chomh crua céanna. Is é an t-aon difríocht ná an méid aeir atá ag brú in aghaidh an pháipéir. I gcás na bileoige gan aon roic, tá an t-aerbhrú ar an achar dromchla mór ar fad. Ach tá i bhfad níos lú aerbhrú ar an liathróid pháipéir mar gheall ar a hachar dromchla laghdaithe. 
Forlíontach
Seans nach mbeidh na foghlaimeoirí róshásta mura dtugtar seans dóibh an ‘braon anuas ón mbuidéal’ a thriail. Seans go mbeadh sé deacair le hullmhú. Bheadh sé níos éasca an buidéal plaisteach a líonadh agus a shéalú, agus ansin biorán sáite a úsáid chun cúpla poll a dhéanamh ann. Níor cheart go dtiocfadh aon bhraon anuas ón mbuidéal toisc go mbeidh an t-aerbhrú seachtrach ag coinneáil an uisce sa bhuidéal. Seachas má scaoiltear an claibín chun ligean don aerbhrú dul isteach i scóig an bhuidéil, rud a bhrúfaidh an t-uisce amach. 
Ceisteanna samplacha
An Príomh-iniúchadh
1. Céard é an t-aon rud a athraítear sa ghníomhaíocht seo? 
Is é an t-aon rud a d’athraigh an bhileog pháipéir. Rinneadh liathróid aisti an chéad uair, ach leagadh síos mar bhileog chothrom í an dara huair. Tugtar athróg ar an athrú ar an mbileog.
2. Cén fáth a bhfuil sé tábhachtach nach ndéantar ach athrú amháin?
Tá sé tábhachtach nach ndéantar ach athrú amháin ionas gur féidir linn na torthaí a chur i gcomparáid lena chéile go héifeachtach.
3. An bhfeiceann sibh céard atá ag coinneáil na bileoige móire páipéir ar an mbord? Mura bhfeiceann, céard a chaithfidh a bheith ann? Céard atá os cionn na bileoige? 
Níl aon rud le feiceáil os cionn na bileoige, ach tá a fhios againn go mbíonn an t-aer thart orainn i gcónaí, mar sin caithfear glacadh leis go bhfuil aer os cionn na bileoige. 
4. Cé na focail a d’fhéadfaimis a úsáid chun na fórsaí a tharraingíonn an bhileog anuas a ainmniú? 
Fórsa, brú agus domhantarraingt: tá sainmhínithe orthu siúd thuasluaite.
5. Cén fáth a dtéann an méid céanna páipéir suas san aer nuair a dhéantar liathróid as?  
Is é chúis is tábhachtaí go laghdaítear achar dromchla na bileoige nuair a dhéantar liathróid aisti, rud a laghdaíonn friotaíocht an aeir.

Braon anuas ón mbuidéal
1. Céard a stopann an t-uisce ó shileadh ón mbuidéal? 
An t-aer taobh amuigh den bhuidéal ag cruthú brú ina choinne.
2. Cén fáth a bhfeictear difríocht nuair a scaoiltear an claibín? 
Is féidir leis an aer dul isteach sa bhuidéal agus an brú taobh istigh a mhéadú, chun an brú ón taobh amuigh a shárú.
Ceisteanna Coitianta
1. Cén fáth a gcaithfear na roic a bhaint den bhileog?
Nuair a bhaintear na roic den bhileog, clúdaítear an méid is mó is féidir den bhord, agus mar sin bíonn achar níos mó ag an gcolún aerbhrú le gníomhú air. Bíonn níos lú aeir faoin mbileog freisin a d’fhéadfadh í a bhrú sa treo eile.
2. Ní fheicim an t-aer, cén chaoi a mbíonn sé ag ‘brú’?
Is meascán gás é aer. Cé go mbíonn na cáithníní i ngás sách fada óna chéile, bíonn siad fós ann. Bogann siad thart agus buaileann siad faoina chéile agus faoi dhromchlaí, agus brúfaidh siad in aghaidh aon ní eile.
3. Cén fáth a gcaithfear bileog nuachtáin a úsáid? Nach n-oibreodh sé le rud éigin eile?
D’fhéadfaí é sin a thástáil! Ní hé an cineál páipéir atá tábhachtach ach an t-achar a chlúdaítear leis an bpáipéar. Má úsáidtear píosa atá róbheag, beidh an t-achar ar a ngníomhóidh an t-aer níos lú, mar sin ní bheidh sé in ann an páipéar a choinneáil ar an mbord nuair a bhuailtear an rialóir.
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animplausibly ordered con! ration, and what
we experience as time is the constant drift away
fromt te.

while things may be flowingin the block
universe, time isn't. “Time is the directionon
that block in which physics tells its most
compact. powerful narrative,” says philosopher
of science Craig Callender at the University
of California, San Diego. Reality aswe are
experencng it "now” is like the page of a book

pagesin the direction the laws

evoive.” says Callender.

Sorted? Not quite. Conceptions of time in
modern physics are at odds not just with our
intuitions, butwith each other. That's hardly
any surprise, given that relativity and quantum
theory famously fail to agree on anything.

“RULE 1: FORGET TIME
FLOWS AT THE SAME
RATE. RULE 2: FORGET
IT FLOWS AT ALL"

Amore precise idea of how time works depends
onfinding a theory of quantum gravity to unify
them - still 3 distant dream.

But that might not matter. "We can use our
approximate notion of time in everyday life
anditis fine.” says Rowvelli. “Justlike we can
think that Earthis flatin everyday life, and
thatitdoesn’trotate.” When it comes to
deeperanswers, your guessis asgoodas
anyone’s, says Cortes. “Time is forme the
most mystenious aspect of nature " she adds.

11 knew how to think about it, I'd retire.”

EEE———

PARTICLES

HEN picturing particles,

David Kaiser freely confesses

to physically incorrect

thoughts. “With great

respect to my forebears,

I personally still do start

off picturing marbles,”

says Kaiser, a physicist at the
Massachusetts Institute of Technology.
“Little round objects spinning around
and around.”

The picture has intuitive appeal.
Surely the fundamental particles that
make up matter are tiny, indivisible
objects with concrete properties such
as position and mass? Since the dawn
of quantum mechanics, the theory
that governs their workings, we have
known that particles do spin-orat
least possess a property superficially
similar to the rotation of spherical
bodies that we call spin.

Peerany closer, though, and you
rapidly start losing your marbles.

The rot started in experiments that
shot supposedly fundamental particles
atother particles and saw them
shatter - rather unlike what you would
expect forindivisible units of matter.
In fairly quick succession in the 20th
century, atoms turned out to be nuclei
orbited by electrons, nuclei turned
out to be protons and neutrons, and
protons and neutrons got subdivided
Into even smaller particles, known as
quarks and gluons

But those smaller particles are just
smaller marbles, right? Perhaps, except
that other quantum experiments show
that these particles can sometimes pass
through walls, move through space and
time without taking a detectable path
and be in more than one place at once,

The conclusion we must draw is
as simple as it is baffling. Material
particles are simultaneously also
Immaterial waves that, left to their
owndevices, have no particular
position, and can be described only by
a probabilistic “wave function”. “This
is the quantum mechanical aspect of

particles,” says particle theorist Frank
Wilczek, also of MIT. “They have Wfive'
like properties as well as this classic .
idea of a ball that's in a definite space.

It is a duality no one can quite
explain. It is why chemistry textbooks
sometimes depict an electronasa
point and sometimes as a diffuse
cloud orbiting an atomic nucleus.

And it contains a further
conundrum. Not only are particles
waves, waves are particles. Something
as immaterial as a light wave is made
of units, photons, that have no mass or
charge but nonetheless can sometimes
be said to be localised in one place, like
an ethereal marble.

PONDS, NOT MARBLES

These particles do not constitute
matter, but are associated with fields
that suffuse space and determine how
matter particles behave. Photons, for
example, embody the electromagnetic
field that acts on electrically charged
particles; the invisible Higgs field
fills all of space to give particles their
mass. Inject enough energy into this
field, as researchers did at CERN near
Geneva, Switzerland, in 2012, and you
prove it exists by getting it to pop out
a particle - the Higgs boson.
Ultimately, because matter works
onlevels we cannot directly see, both
particles and fields are just imperfect
mathematical crutches to support our
understanding of it. But when it comes
to the properties of matter, it's fields and
the forces they generate that call the
shots. They determine why protons
and neutrons huddle togetherin the
atomic nucleus, and why electrons,
whether diffuse or point-like, orbit jt.
Sohere'sa clue: drop the marbles
and think of reality as a pond
‘The fundamental thing is the water,”
says Wilczek, “and the particles are
disturbances in that water.” Whateyer
those particles are, Catherine Brahjc
and Richard Webb
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terms of overall points awarded.

To equalise things, we could
8ive the winner of penalty shoot-
OUtsin drawn games 2 points, and
the losery point, Having 3-2-1-0
Possible points in a match means
many more combinations of
Potential points, and this reduces
the share of outcomes that might
induce collusion. As for the
Problematic ones that remain,
collusion is harder because in
many cases teams would have to
collude not only on drawing but
also on who wins the shoot-out.

Toensure fairness, the shoot-
outs must follow the ABBA
Sequence, rather than the
traditional ABAB. My research
has shown that the latter givesa
psychological advantage to the
team that shoots first,

So, potential for collusion exists
with four teams per group and
gets worse with three. It will never
be eliminated unless we move to
a full knockout system, but under
the 3-2-1-0 point system it would
be greatly reduced. Fairness would
improve and the shoot-outs in
drawn matches will make the
beautiful game more exciting.
Ignacio Palacios-Huerta is a professor
of management at the London Schoal
of Economics and author of Beautiful
Game Theory: How saccer can help
economics (Princeton University Press)

electric-powered flight increases.
With engineers farand wide
focused on solving the key
challenge of higher energy
densities for electric propulsion,
itis surely possible that this
will happen in my lifetime
These aircraft will be incredibly
quiet, powerful and fast. With the
huge advantage of planes being
emission free at the point of use,
the airports and skies of the future
could be much cleaner and quieter.
If Norway cracks it, the way is
paved for the world to follow

Peter Wilson is a professor of electronit
| tems engineering at the

ty of Bath, UK

Australia wants a piece
of the space gold rush

e Ke e headquarters in the tiny nation.

The UK space sector has also
AUSTRALIAis launching its space flourished since the launch of a
agency this week in an effort to national space agency in 2010, It
capture a share of the booming space annual revenue has almost doubled
market. The Australian government and the number of people it employs
has committed AS26 million (519 has increased by about 6 per cent a
million) aver four years to set up its year. The agency's annual budget is
operations and a further AS15 million £370 million (S490 million)

($11 million) aver three years to invest With the global space economy
in research and development estimated to have ballooned to

The funding is fairly small - NASA $340 billion a year, it is easy to see
has an annual budget of $20 billion why the Australiang
and the European Space Agency's is inon this new gald rush. But it has
$7 billion - meaning that missions to
Mars are off the table. Nevertheless,
other countries have set up thriving
Space programmes with equally
limited budgets

For example, the first successful

emment wants

rocket launch from New Zealandcame  sor 1€ significant catching up to do
inJanuary, less than two years afterthe  to date, only seven Australian t
nation set up a space agency with a satellites have entered s 3
S3 million-a-year budget. Its latestwas  were launched from ot er count
due as New Scientist went to press. Then again, Aust

Luxembourg also joined the space i0vantage 3S I01S O oty
race in 2016, committing $230 miltion for launch sit d its prox
to support asteroid mining start-ups ator, whe -
Already, US companies such as rotating te
Deep Space Industries and Planetary geta boost into orbit. As

Resources have set up Europea Aust ) )

Dozens of start-up space firms are
already operating across Australia

rotation, allowing it to communicate
with satellites over a vast area of sky
And it already has a deep-space
telescope designed to track spacacrait
on long journeys

Dazens of space companies have

recently popped up a
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