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Modul 2: Tonnta, Fo6tdin agus Fisic Mhiochaine

[AY121]

DEARDAOIN 20 MEITHEAMH, MAIDIN

AY121

1 uair 30 ndiméad.

Scriobh d’Uimhir Larionaid agus d’Uimhir larrthora sna spasanna
chuige sin ag barr an leathanaigh seo.
Freagair gach ceann de na hocht gceist.

Scriobh do fhreagrai sna spasanna chuige sin sa scrudphaipéar seo.

Is € 75 an marc iomlan don phaipéar seo.

Measundfar caighdean na cumarsaide scriofa i gCeist 6.

Léirionn figiuiri idir luibini ar thaobh na laimhe deise de leathanaigh
na marcanna ata ag dul do gach ceist ndé do gach cuid de cheist.
Tarraingitear d’aird ar an Bhileog Sonrai agus Foirmli ata

taobh istigh den scrudphaipéar seo.

Ta cead agat aireamhan leictreonach a usaid.
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1 (a) Minigh cad é a chiallaionn trastonn. Scradaitheoir

Ambhain
Marcanna‘Athmharc

[1]

(b) Taispeanann Fior 1.1 an graf dilaithriuchain is faid do thrastonn
ascnamhach agamt = 0. Is é 0.2 Hz miniciocht na toinne agus ta an
tonn ag taisteal 6 chlé go deas.

\ El/
0 -qZA ¢ fad/cm

dilaithridchan/cm

A28
D

Fior 1.1

(i) Cad é tonnfhad na toinne?

Tonnfhad = cm [1]

(i) Cad é aimplitivid na toinne?

Aimplititid = cm [1]
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(c) (i) IbhFior 1.1, cé acu pointe B, C, D, E n6 F a bhionn ar crith 180° Seridaitheoir
as comhphas le pointe A? Marcanna\m'hmhm
Pointe = [1]

(ii) 1 bhFior 1.1, cad é an phasdifriocht idir pointi C agus F?

Pasdifriocht = ° [1]

(d) (i) Taispeain gur 5 shoicind é peiriad na toinne seo.

[1]

(ii) Ar aiseanna na heangai i bhFior 1.2, tarraing an graf
dilaithriuchain is ama don chaithnin a bhfuil a shuiomhagt=0a
thaispeaint i bhFior 1.1 ag pointe B. Lipéadaigh an da ais le
luachanna cui agus cuir isteach dha thimthriall iomlana ar a
laghad.

am/s

dilaithriichan/cm

Fior 1.2
[2]

(e) Minigh cad chuige nach bhfuil sé indéanta fadtonnta a pholaru.

[1]

8348.03 3 [Tiontaigh an leathanach
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2 (a) Minigh cad é an chiall ata leis an uillinn chriticitil ag teorainn idir Seridaitheoir
. mhain
gloine agus aer. Marcanna|Athmharc
[1]

(b) (i) Comhlanaigh na léaraidi seo a leanas le conair gha solais amach
as bloc gloine a thaispeaint nuair ata solas taobh istigh
ionsaitheach ar an teorainn phlana ar uillinneacha difridla. Ta an
chéad cheann comhlanaithe.

|
1
aer ' aer

aer |
gloine ! gloine gloine !
| c |
solas ionsaitheach solas ionsaitheach ar solas ionsaitheach
ar uillinn nios 1u na uillinn arb ionann i agus ar uillinn nios mé na
an uillinn chriticitil C an uillinn chriticidil C an uillinn chriticidil C
(a) (b) (c)
Fior 2.1
[2]
(ii) Cad é an feiniméan a léiritear le Fior 2.1 (c)?
[1]

(iii) Cuir sios ar an doéigh ar féidir conair shonrach an ghai
bhFior 2.1 (b) a usaid le comhéifeacht athraonta na gloine a fhail.

[1]
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(c) Do gha solais ata ag dul 6 ghloine go haer ar uillinn ionsaithe de 30° Seridaitheoir
. . . ° - mhain
ar an teorainn gloine-aeir, is € 49° an uillinn athraonta. ST

Riomh an uillinn chriticitil don ghloine.

Uillinn chriticiuil don ghloine = © [3]

8348.03 5 [Tiontaigh an leathanach
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3 (a) Is féidir lionsa inréimnithe a usaid mar ghloine formhéaduchain. Scrudaitheoir

Ambhain

Marcanna/Athmharc

(i) Minigh cad é a chiallaionn an priomhfh6cas ata ag lionsa
inréimnithe.

[1]

(if) Cuir sios ina iomlaine ar an iomha a fhoirmionn gloine
formhéaduchain.

[1]

(b) Taispeanann Fior 3.1 lionsa inréimnithe L le priomhfhdcais ag na
pointi F. Ar Fhior 3.1, tarraing galéaraid lena |éiriu an déigh ar
féidir an lionsa inréimnithe a usaid mar ghloine formhéaduchain.
Taispeain an ait ar choir don tsuil a bheith suite leis an iomha a
fheiceail.

Y

Fior 3.1

[4]
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(c) Usaidtear gloine formhéaduchain le fad fécasach de 12 cm le hiomha Seridaitheoir
mhain

a fhoirmiu ata a dha oiread nios airde na an réad féin. ST
Riomh fad sli an réada agus fad sli na hiomha.

Fad sli an réada = cm

Fad sli na hiomha = cm [3]

8348.03 7 [Tiontaigh an leathanach
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4 | dturgnamh scoiltin dubailte Young, cuirtear foinse de sholas ST
s . Y . . ’ 3 g mhain
monacromatach taobh thiar de scoiltin aonair. Soilsionn solas 6n scoiltin oo otnr

aonair coiriuchan de scoiltin dubailte. Déantar an solas a dhiraonadh ag
na scoiltini dubailte agus tairgtear dha fhoinse chomhleanunacha solais.
Tarlaionn forshuiomh san ait a mbionn na Iéasacha diraonta ag forlui ar a
chéile agus ta patrun trasnaiochta le breathnu ar scailean.

(a) Minigh ciall na dtéarmai seo a leanas mar ata siad in usaid thuas.

(i) monacromatach

[1]

diraonta

[1]

comhleanunach

[1]

forshuiomh

[1]

(if) Cur sios ar an phatrun trasnaiochta a chruthaitear ar an scailean.

[1]

8348.03 8
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(b) Tairgeann céiriuchan de scoiltin dubailte Young frainsi le deighilt de ST
0.6 mm ar bhalla ata 75 cm 6n da scoiltin agus ta an da scoiltin T
0.8 mm ar shiul 6na chéile. Riomh an tonnfhad agus luaigh dath an
tsolais a usaideadh.

Tonnfhad = [2]

Dath an tsolais = [1]

8348.03 9 [Tiontaigh an leathanach
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5 Usaidtear gineadoir comhartha agus callaire le fuaim de mhiniciocht S CH el
, mhain
ShOnraCh a dheanamh Marcanna|/Athmharc

(a) Cuir sios ar an doéigh ar féidir micreafén ceangailte de hascalascop
ga-chatdideach a usaid le miniciocht na fuaime a fhail.

[3]

(b) Fuarthas gur 295 Hz miniciocht na fuaime 6n challaire. Coinniodh an
callaire os cionn foirceann feadan athshondais i gcoéiriuchan ata a
thaispeaint i bhFior 5.1.

callaire

Y- feadan athshondais

uisce

Fior 5.1

(i) Ardaitear suiomh an fheadain istigh 6n suiomh is isle go dti go
bhfuil an néta ag a leibhéal is airde ag fad /,. Is é seo an chéad
suiomh athshondais.

Ar Fhior 5.1, tarraing an tonn sheasta a fhreagraionn don suiomh
seo.

[1]
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(ii) Ardaitear an feadan nios faide as an uisce ansin go dti go
bhfaightear an dara suiomh athshondais ag fad /,.
Ar Fhior 5.2, tarraing an tonn sheasta a fhreagraionn don suiomh
seo.

[1]

Fior 5.2

(i) Is é 345 ms~' luas na fuaime in aer. Riomh tonnfhad na fuaime.

Tonnfhad = m [1]

(iv) Riomh an chéad da fhad athshondais /, agus ,.

Fad ly = m

Fad [, = m [2]

8348.03 11 [Tiontaigh an leathanach
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San ait is cui sin, ba chéir duit do fhreagra a thabhairt sa cheist seo i ST
e - - e - - e y . e mhain
bprés leanunach. Measunéfar thu ar chaighdean na cumarsaide scriofa. oo otnr

6 Is éis abhar don cheist seo, teicnici iomhaithe miochaine a bhionn ag
brath ar chinealacha difriula tonnta a usaid.

(a) Minigh an buntaiste a bhaineann le teicnici iomhaithe miochaine le
horgain inmheanacha chorp an duine a iomhau.

[2]

(b) Is féidir an t-ionscop solubtha a usaid le hiomha a chur ar fail den
taobh istigh de chorp.

(i) Cuir sios ar an doéigh a soilsitear an chuid ata le scrudu taobh
istigh den chorp.

[1]

(if) Cuir sios ina iomlaine ar an ddigh a dtarchuirtear an iomha chuig
an bhreathnair.

[2]

8348.03 12
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(c) Is modh eile i ultrafhuaim le struchtuir inmheanacha chorp an duine a S CH el
iomhau. Marcanna‘Athmharc

(i) Minigh na bunphrionsabail maidir leis an doigh a n-usaidtear
bioga ultrasonacha le faisnéis dhiagndiseach a fhail.

[2]

(ii) Cuir sios ar na bundifriochtai idir A-scanadh agus B-scanadh.

[2]

(iii) Mar ullmhuchan roimh scrudu ultrafhuaime, cuirtear gléthach ann
sula gcuirtear an trasduchtoir ar an chraiceann. Minigh an fath a
bhfuil sé seo tabhachtach le héifeachtulacht an ghnathaimh a
chinntiu.

[1]

Caighdean na cumarsaide scriofa 2]

(d) Le Tabla 6.1 a chomhlanu, cuir isteach an cineal toinne a usaidtear i
dteicnici eile iomhaithe miochaine.

Tabla 6.1
Teicnic iomhaithe Tonn a Usaidtear
lonscépacht Solas
Scanadh ultrasonach Fuaim

Scanadh TAR (CT)
Scanadh iAM (MRI)

[2]
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7 Is é ata a léiriu i bhFior 7.1, cuid de na leibhéil fuinnimh leictreoin san Seridaitheoir
adamh h|dr|g|ne Marcanna‘Atlhmharc
—0.54 eV E
—0.85 eV D
—-1.5eV C
—-3.4 eV B
—13.6 eV A

Fior 7.1

(i) Minigh an fath a dtugtar luachanna diultacha fuinnimh do leibhéil
fuinnimh?

[2]

(ii) Usaid samhail an fhotéin leis an nasc idir leibhéil fuinnimh
leictreoin agus speictrim astuchain a mhiniu.

[2]

(iii) Ca mhéad line dhifriuil sa speictream astuchain a bhionn a
dtairgeadh ag athruithe fuinnimh idir na leibhéil ata a dtaispeaint?

Lion na linte = [1]

8348.03 14
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(iv) Nuair ata an t-adamh hidrigine ina bhunstaid ta an leictreon i ST
. ’ mhain
lelbheal A Marcanna/Athmharc
Cad é an méid is lu fuinnimh ata de dhith ar an leictreon seo le

héalu 6n adamh?

losmhéid fuinnimh = eV [1]

(v) Déantar adamh hidrigine a fhloscadh ionas go bhfuil a leictreon
ardaithe go leibhéal C. Titeann sé ar ais chuig an bhunstaid in
dha chéim le hastuchan de dha fhoton de thonnfhaid dhifridla.
Riomh tonnfhad an fhétéin leis an tonnfhad is giorra.

Tonnfhad = nm [4]
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8 Bionn déacht toinne is caithnin & Iéiriu ag radaiocht leictreamaighnéadach ST
s e . mhain
agus ag caithnini gluaisteacha. MarcannalAthmharc

(@) (i) Ainmnigh feiniméan a thaispeanann radaiocht
leictreamaighnéadach ag feidhmiu mar thonnta.

[1]

(if) Ainmnigh feiniméan a thaispeanann radaiocht
leictreamaighnéadach ag feidhmiu mar chaithnini.

[1]

(iii) Minigh an chiall ata le tonnfhad de Broglie.

[1]

(iv) Ar Fhior 8.1, sceitseail graf lena Iéiriu an dbéigh a bhfuil tonnfhad
de Broglie A ata ag caithnin gluaisteach ag brath ar a threoluas v.

Fior 8.1

[1]

8348.03 16



www.xtrapapers.com

(b) Is fianaise é diraonadh leictreon de leictreoin ag feidhmiu mar thonnta. ST
. s , ’ . . e mhain
Cuir sios ar an phatrun diraonta a fhaightear agus luaigh an déigh a oo otnr

rachaidh sé i bhfeidhm ar an phatrin ma mhéadaitear fuinneamh na
leictreon a usaidtear.

[2]

(c) Is féidir leictreoin a luasghearu tri dhifriocht poitéinsil.

(i) Riomh méiminteam na leictreon de thonnfhad 1.51 x 10719 m.

Moiminteam = kgms~1 [1]

(ii) Riomh fuinneamh cinéiteach na leictreon seo.

Fuinneamh cinéiteach = J [2]

SEO DEIREADH AN SCRUDPHAIPEIR
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Cuireadh isteach ar chead chun an t-abhar coéipchirt uile a atairgeadh.
| gcasanna airithe is féidir nar éirigh le CCEA teagmhail a dhéanamh le huinéiri coipchirt agus beidh
sé sasta na hadmhalacha sin a fagadh ar lar a chur ina gceart amach anseo ach é a chur ar an eolas.

113002
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GCE (Advanced Subsidiary) Physics

Data and Formulae Sheet

Values of constants
speed of light in a vacuum
elementary charge
the Planck constant
mass of electron
mass of proton

acceleration of free fall on
the Earth’s surface

electron volt

Useful formulae

c=3.00x108 ms™
e=160x10""19C

h=6.63x1034Js
m, = 9.1 x 1031 kg
m, = 1.67 x 10727 kg

g=9.81ms>2
1eV=160x10""19J

The following equations may be useful in answering some of the questions in the examination:

Mechanics
Conservation of energy

Hooke's Law

Sound

Sound intensity level/dB
Waves

Two-source interference
Light

Lens formula

Magnification
Electricity

Terminal potential difference
Potential divider

Particles and photons

de Broglie equation

8348.02
113045
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F = kx (spring constant k)
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