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Noéta do mhuinteoiri agus do scoldiri faoi Usdid na scéimeanna marcala foilsithe

Nil na scéimeanna marcdla a fhoilsionn Coimisiin na Scraduithe Stait ceaptha lena n-usaid
mar chaipéisi astu féin. Is ais riachtanach iad ag scrudaitheoiri a théann faoi oilidint i
|éirléamh agus i gcur i bhfeidhm ceart na scéime. Mar chuid den oilitint sin, as measc rudai
eile, déantar samplai d'obair na scolairi a mharcail agus déantar plé ar na marcanna a
bhronntar, mar mhaithe le cur i bhfeidhm ceart na scéime a shoiléirid. Déanann
Scrudaitheoiri Comhairleacha monatdireacht ar obair na scridaitheoiri ina dhiaidh sin le
cinntiu go gcuirtear an scéim mharcala i bhfeidhm go comhleanunach agus go beacht.
Bionn an Priomhscrudaitheoir i bhfeighil an phradisis agus is gnach go mbionn
Priomhscrudaitheoir Comhairleach ag cuidiu leis. Is é an Priomhscrudaitheoir an t-ddaras
deiridh i dtaca le cé acu a cuireadh an scéim mharcala i bhfeidhm i gceart ar aon phiosa
d'obair iarrthéra né nar cuireadh.

Is caipéisi oibre na scéimeanna marcala. Cé go n-ullmhaitear dréachtscéim mharcala roimh
an scrudq, ni chuirtear bailchrioch uirthi go dti go gcuireann scrudaitheoiri i bhfeidhm ar
obair iarrthdiri i agus go dti go mbailitear agus go meastar an t-aiseolas 6 na scrudaitheoiri
uile, i bhfianaise raon iomlan na bhfreagrai a thug na hiarrthdiri, leibhéal foriomlan
deacrachta an scrudaithe agus an gha le comhleanuinachas caighdean a choimead 6 bhliain
go bliain. Aistriuchan ar an scéim chriochnaithe ata sa chdipéis fhoilsithe seo, mar a
cuireadh i bhfeidhm ar obair na n-iarrthairi uile i.

Is coir a notail | gcas scéimeanna ina bhfuil freagrai no réitigh eiseamlaireacha nach bhfuil sé
i gceist a chur in iul go bhfuil na freagrai na na réitigh sin uileghabhalach. D'fhéadfadh sé go
bhfuil leaganacha éagsula n6 malartacha ann a bheadh inghlactha freisin. Ni mor do na
scrudaitheoiri tuillteanas gach freagra a mheas agus téann siad i gcomhairle lena
Scrudaitheoiri Comhairleacha nuair a bhionn amhras orthu.

Scéimeanna Marcala san am ata le teacht

Ni coir talamh sldn a dhéanamh d'aon rud a bhaineann le scéimeanna marcala san am atd le
teacht bunaithe ar scéimeanna a bhi ann cheana. Cé go mbionn na bunphrionsabail
mheasunachta mar an gcéanna, is féidir go mbeadh athru ar shonrai marcala cineal airithe
ceiste i gcomhthéacs na pairte a bheadh ag an gceist sin sa scrudu foriomlan bliain airithe ar
bith. Bionn sé de fhreagracht ar an bPriomhscrudaitheoir bliain airithe ar bith a dhéanamh
amach cén tsli is fearr a chinnteoidh go measfar obair na n-iarrthéiri go cothrom agus go
cruinn, agus go gcoimedadfar caighdedn comhleaninach measunachta ¢ bhliain go bliain. D3
réir sin, d'fhéadfadh gnéithe de struchtur, de mhionsonrai agus de chur i bhfeidhm na
scéime marcadla in abhar airithe athrd 6 bhliain go bliain gan rabhadh.



Agus staidéar a dhéanamh ar an scéim mharcala seo don scridu scriofa, ba cheart aird a
thabhairt ar na pointi seo a leanas.

10.

| go leor casanna ni thugtar ach priomhfhocail — ar focail iad sin nach mér ddibh a bheith sa
chomhthéacs ceart i bhfreagra an iarrthdra chun na marcanna sannta a thuilleamh.

Na bronn marcanna sa chds go n-Usaidtear téarmaiocht mhicheart né sa chas go dtagann cuid
de fhreagra an iarrthdra salach ar chuid eile. D’fhéadfai ceald a dhéanamh sa chas go dtugann
iarrthoir nios mé na an lion riachtanach de fhreagrai, né liosta de fhreagrai cearta agus
michearta.

Is freagrai malartacha iad focail, leaganacha no raitis a bhfuil soladas, /, eatarthu agus ta an
glacadh céanna leo araon.

Usaidtear soladas dubailte, //, chun freagrai comheisiacha a dheighilt 6na chéile. Ni féidir
freagra neamhiomlan 6 thaobh amhain den // a thabhairt san direamh le freagra neamhiomlan
on taobh eile.

Nil na tuairisci, modhanna na sainmhinithe a thugtar sa scéim uileghabhdlach agus is féidir
glacadh le freagrai malartacha baili eile.

Is de réir chomhthéacs na ceiste agus an chaoi ina gcuirtear i agus lion na marcanna a chuirtear
i leith an fhreagra ar an scrudphdipéar a shocraitear an leibhéal mioneolais atd de dhith le
freagra ar bith. Tharlédh da bhri sin go mbeadh athrd 6 bhliain go bliain i gcds ar bith faoi leith.
Nil dbhar ata idir IGibini ag teastail sa bhliain sin.

M4 iarrtar ar iarrthdir substaint cheimiceach a shainaithint, glactar leis an ainm nd leis an
bhfoirmle, mura gcuirtear a mhalairt in idl. | gcds comhdhuile orgdnacha td an t-ainm IUPAC ag
teastail, mura léiritear a mhalairt. Is féidir comhdhuile neamhorgdnacha a ainmniu tri Gsaid a
bhaint as staid ocsaiditichain né as gnds ainmniuchdin traidisiinta — m.sh. sulfdit séidiam(IV) n6
sulfit séidiam le haghaidh Na,S0Os.

Gach uair dd dtarlaionn earraid uimhriochta sa riomh, baintear aon mharc amhain. Baineann
an laghdu sin le luachanna michearta M, sa chas go dtaispeanann an t-iarrthoir suimit na
maiseanna adamhacha cearta go léir agus gur léir gur earrdid uimhriochta i an earraid. Mura
dtaispeantar suimit na maiseanna adamhacha, caillfidh an t-iarrthéir na marcanna as M;
micheart.

Maidir le struchtur maéilineach de chomhdhuil organach a tharraingt, baintear aon mharc
amhain ma fhagtar na hadaimh H ar |ar ar bhealach cérasach agus baintear aon mharc amhain
ma fhagtar naisc le hadaimh H ar lar ar bhealach cérasach.

| gcds go bhfagtar aonaid chui ar lar (nd i gcas aonaid mhichearta) sna freagrai deiridh,baintear
aon mharc amhain mura gcuirtear a mhalairt in iul.

Ba chdir ‘ndid’ a thaifead nuair a rinne an t-iarrthdir iarracht an cheist a fhreagairt ach nil aon
mharc tuillte. Mura ndéanann iarrthdir iarracht ceist (n6 cuid de cheist) a fhreagairt, ba cheart
do scrudaitheoiri GF a thaifead.
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11. Tathar ag suil go ndéanfaidh scradaitheoiri ndtai minithe ar gach cuid de fhreagra an
iarrthéra mar a ordaiodh ag an gcomhdhail mharcala.

| gcds freagra iomlan ceart, féadfaidh scrudaitheoiri marc iomlan amhdin a bhronnadh
( m.sh. 6 mharc) né lion pairtmharcanna a bhronnadh (m.sh. 2 mharc, 2 mharc, 2 mharc) a

chuireann leis an iomlan céanna.

| gcds freagra micheart né leathcheart, ba cheart do scrudaitheoiri na nétai minithe seo a
chur in aice leis na gnéithe cearta/michearta den fhreagra, ionas go bhfuil marc iomlan don
fhreagra (m.sh. 2 mharc, 0 marc, 2 mharc).

Siombail Ainm Usaid
X Cros Gné mhicheart
J Cuir tic Gné cheart (0 marc)
J N Ticn Gné cheart (n marc)
Line chorr:j\ch Le tabhairt faoi deara
chothromanach
Line ch h
ine ¢ .orrac Leathanach breise
cheartingearach
D) Eilips Abhar micheart
-1 -1 -1
0 0 0
" A Gné in easnamh
C C Cealu
[ Luibin cearnach Gné nach bhfuil gd leis
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12. Tabharfar marcanna bénais ag rdta 10% de na marcanna a ghndthaitear d’iarrthéir a
fhreagraionn na ceisteanna go léir tri Ghaeilge agus a ghndthaionn 75% né nios It den
mharc iomlan ata ar fail (i.e. 300 marc né nios |U). Agus an bdnas sin 4 riomh, slanaitear
sios, ni suas, deachulacha i gconai - e.g. athraitear 4.5 go 4; athraitear 4.9 go 4, etc. Féach
thios sa chas go ngndéthaionn iarrthoir nios mé na 300 marc.

Marcanna Breise as ucht freagairt tri Ghaeilge

Léirionn an tabla thios an méid marcanna breise ba chéir a bhronnadh ar iarrthéiri a ghnéthaionn
nios moé nd 75% d’iomlan na marcanna.

N.B. Ba chdir marcanna de réir an ghnathrata a bhronnadh ar iarrthéiri nach ngnéthaionn nios mé
na 75% d’iomlan na marcanna don scrudd. Ba chodir freisin an marc bdnais sin a shlanu sios.

Tdbla 400 @ 10%
Bain Usaid as an tabla seo i gcds na n-dbhar a bhfuil 400 marc san iomlan ag gabhail leo agus inarb
€ 10% gnathrata an bhonais.

Bain Usaid as an ngnathrata i gcas 300 marc agus faoina bhun sin. Os cionn an mhairc sin, féach
an tabla thios.

Bunmbharc Marc Bdnais Bunmbharc Marc Bonais
301-303 29 351-353 14
304 - 306 28 354 - 356 13
307 -310 27 357 -360 12
311-313 26 361 -363 11
314 -316 25 364 — 366 10
317-320 24 367 -370 9
321-323 23 371-373 8
324 -326 22 374 -376 7
327-330 21 377 —380 6
331-333 20 381-383 5
334-336 19 384 - 386 4
337-340 18 387 -390 3
341-343 17 391 -393 2
344 - 346 16 394 - 396 1
347 - 350 15 397 -400 0
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Rinne scolaire turgnamh chun an méid iarainn(ll) a bhi i dtaibléad forlionaidh iarainn a aimsiu.
Tuaslagadh in aigéad sulfarach caolaithe sé thaibléad a raibh mais iomlan 2.496 g iontu. Aistriodh
an tuaslagédn agus an leacht nite isteach i bhfleascan toirtmhéadrach 250 cm?® agus baineadh Usaid
as uisce di-ianaithe chun é a lionadh suas go dti an marc. Aistriodh cuid 25.0 cm3 den tuaslagén sin
isteach i bhfleascan conuil agus cuireadh roinnt aigéad sulfarach leis. Rinneadh an tuaslagan a
thoirtmheascadh ansin le tuaslagan de mhanganait(VIIl) photaisiam (KMnQ4) a caighdeanaiodh
roimh ré. Rinneadh roinnt toirtmheascthai. Déantar cur sios ar imoibriu an toirtmheasctha sa
chothroméid chothromaithe seo:

(a)

(b)

(c)

(d)

(e)

MnOs~ + 5Fe?* + 8H* — Mn?* + 5Fe3* + 4H,0

Sainaithin bunchaighdean a d’fhéadfadh an scolaire a Gsdid chun an tuaslagan de
mhanganait(VIl) photaisiam a chaighdeanu.
sulfait amaéiniam iarann(ll) / (NH4)>S04.FeS04.6H,0 (5)

(7)

(i)

(7)

(i)

(i)
(if)
(iif)

Tabhair breac-chuntas ar an modh oibre ceart chun an tuaslagdn sa fhleascan
toirtmhéadrach a thabhairt go beacht go dti an marc 250 cm3.

cuir (uisce di-ianaithe) leis braon ar bhraon / go mall (3)
bun an mheiniscis ar an marc (3)
Minigh an fath a dtagann feabhas ar chruinneas na hanailise ma Usaidtear nios mé na
taibléad iarainn amhdin sa tuaslagan 250 cm?.

earraid % nios I / toirt mér mangainéise potaisiam(VIl) / titichan ard tuaslagain
iarainn / earraid taibléid amhain (3)
Ainmnigh an piosa fearais a Usdideadh chun an chuid 25.0 cm? den tuaslagén iarainn(ll)
a thomhas go cruinn agus a aistriu isteach sa fhleascan cénuil.

pipéad / buiréad (3)
Déan cur sios ar an gcaoi ar sruthlaiodh an piosa fearais sin sular Usaideadh é.

le huisce di-ianaithe (3)
le tuaslagan iarainn (ll) / leis an tuaslagan a bheidh ann (3)
Minigh an fath nach raibh ga le tascaire a chur isteach sa fhleascan conuil.
gniomhaionn manganait photaisiam(VIl) mar thascaire (3)
Déan cur sios ar an rud a bhreathnaigh an scolaire ag an gcriochphointe.

(dath) bandearg (éadrom) (3)

Déan cur sios ar an rud a bhreathndfai sa fhleascan conuil mura mbeadh déthain aigéid
i Iathair le linn an toirtmheasctha. Minigh do fhreagra.

donn / deascan (3)
MnO; / Mn* (3)

Ar an medn, bhi 22.5 cm?3 de thuaslagan 0.010 M de mhanganait(VIl) photaisiam ag teastail
chun imoibrit go hiomldn le 25.0 cm3 den tuaslagdn den iarann(ll) i bhfarasbarr aigéid.

(i)

(i)

(iif)

(iv)

Riomh lion na mél d’iain mhanganaite(VII) a bhi i lathair i 22.5 cm? den tuaslagan 0.010

M de mhanganait(VIl) photaisiam.

% x 22.5 = 0.000225 / 2.25 x 10~* (méil in aghaidh 22.5 cm?) 3)

Riomh lion na mél d’iarann(ll) a bhi i lathair sa tuaslagdn 250 cm? sa fhleascdn
toirtmhéadrach.

0.000225 x 5 = 0.001125 (mdil in aghaidh 25 cm3) (2)
0.001125 x 10 = 0.01125 (moil in aghaidh 250 cm?3) (2)
Riomh mednmbhais an iarainn(ll) i dtaibléad amhain.

0.01125 + 6 = 0.001875 (mdil in aghaidh an taibléid) (2)
x 56 = 0.105 (g in aghaidh an taibléid) (2)
Riomh an céatadan de réir maise d’iarann(ll) i dtaibléad amhain.

0.105 0.630

oarc =0-2524,x100=25.24(%) // - =0.2524, x 100 = 25.24 (%) (4)

[Bronn 3 mharc le haghaidh 0.2524]
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Is éard is ola clébh ann na blathola a mbaintear a |an Usaidi éagsala = ¥
aisti. Is féidir ola clébh a eastéscadh as bachldga triomaithe clébh

ach galdriogadh a dhéanambh le fearas den sért a thaispeantar thios.

Is é atd sa driogait a thairgtear na ola clobh agus substaint eile,

(a)

(b)

(c)

A.
(7)

(i)

(iif)

generator

"f-
Sainaithin substaint A. o
uisce / H,0 (3)
Luaigh an chuma atd ar an driogait a bailiodh agus minigh i.
dath an bhainne (3)
eibleacht / braoinini ola scaipthe in uisce (3)

Luaigh buntaiste amhadin a bhaineann leis an ngaldriogadh a usaid chun ola clébh a
eastdscadh.

dianscaoileadh a ioslaghdu / tairgeacht a uasmhéadu / dianscaoileadh (ola chlébh) a
chosc /(ola chlébh) a bhaint ag fiuchphointe nios isle (3)

Is féidir eastdscadh leacht-leacht a dhéanamh agus cioglaiheacsan mar thuaslagdir chun
eoigeandl a eastdscadh as an driogait.

(i)

(i)

(iif)

(iv)

(7)
(i)

(iif)

(iv)

Déan cur sios, le cinamh léardide lipéadaithe, ar mhodh oibre oiriinach chun
eoigeandl a eastdscadh agus a bhailiu as an driogait.

tonnadair deighilte //sraith organach thar shraith uisci // tagairt do mheascadh né
bailia sabhailte i soithi ar leithligh [dhd cheann ar bith] (6 +3)
[bronntar 6 mharc ar a mhéad mura bhfuil an léardid san direamh]

Luaigh dha airi de chuid cioglaiheacsain a fhagann gur tuaslagéir é ata oiritinach lena
usaid in eastdscadh leacht-leacht an eoigeandil.

neamhpholach // tuaslagthacht iseal in uisce // fiuchphointe iseal // imoibriocht
iseal // dlus nios isle na uisce [dhd cheann ar bith] (2x3)
Luaigh réamhchiram amhdin a d’fhéadfai a dhéanamh le linn an eastdsctha leacht-
leacht chun an tairgeacht eoigeandil a uasmhéadu.

an t-eastéscadh a dhéanambh aris / niochan (an sraith uisci a ni) / doirteadh a
sheachaint / scaoileadh (3)
Déan cur sios ar an gcaoi ar féidir eoigeandl a aonru as an meascan triomaithe
d’eoigeandl agus cioglaiheacsan.

trid an tuaslagéir a ghalu (3)
Mol Usaid amhdin a d’fhéadfai a bhaint as eoigeandl.
blastan / antaiseiptean / cumhran srl. (3)
Tarraing an struchtur atd ag mailin d’eoigeandl.
OH
O~cH,
HZC\ﬁH
CH,
(6)

Ainmnigh teicnic speictreascépach a d’fhéadfai a usaid chun sampla d’eoigeandl a
shainaithint.

infridhearg (IR) / mais-speictriméadracht / ultraivialait (UV) (3)
Riomh toirt an eoigeandil thirim (dlis 1.06 g cm—3) a fuarthas as 18.0 g de chléibh, ag
glacadh leis gurbh é 7% an tairgeacht chéatadanach.

18 x0.07 =1.26
1.26 +1.06 = 1.2 cm3 (3+2)
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Rinne scoldire monatdireacht ar an rata ag a ndearnadh gas ocsaigine (O;) a thairgeadh as
sarocsaid hidrigine (H202) agus Usaid a baint as ocsaid mhangainéise(lV) (MnO3) mar chatalaioch.
Caolaiodh cuid 5.0 cm3 den tuaslagan de sharocsaid hidrigine go dti 20 cm3 glan le huisce di-
ianaithe agus aistriodh isteach i bhfleascan imoibridchdin ansin i. Cuireadh isteach 0.5 g d’ocsaid
mhangainéise(IV) a bhiina pudar min. Taifeadadh toirt na hocsaigine a tairgeadh ag eatraimh
éagsula thar shé néiméad. Déantar cur sios ar an imoibriu sa chothroméid chothromaithe
cheimiceach seo: 2H,0, — 0O, + 2H,;0

Ta na torthai sa tabla thios.

Am (néiméid) 0.0 1.0 2.0 3.0 4.0 5.0 6.0

Toirt na hocsaigine (cm?3) 0.0 60.0 | 82.0 | 92.0 | 98.0 | 100.0 | 100.0

(@) (i) Tarraing graf ar ghrafphaipéar chun toirt na hocsaigine a tairgeadh in aghaidh an ama a
thaispeaint.
120.00

100.00 . B ®

80.00 .
60.00 3
40.00

20.00

Toirt na hocsaigine (cm3)

0.00 @
0.00 2.00 4.00 6.00 8.00

Am (ndiméid)

aiseanna lipéadaithe (3)

pointi breactha (7 x1)

[bronntar uasmhéid 3 mharc do phointi a bhreactar ar phdipéar seachas

grafphdipéar]

cuar le hoiritint mhaith (2)
(i)  Usaid do ghraf chun rata meandrach tairgthe na hocsaigine ag 2.5 néiméad a fhail.

tadhall maith tarraingthe ag 2.5 néiméad (3)

= 9.8 cm3 min™ (3)

(b) (i) Usaid do ghraf chun medanrata téirgthe na hocsaigine, ina cm3, in aghaidh an néiméid le

linn an chéad 2.5 ndiméad a fhail.

= 34.8 (cm3 min™?) (3)
(i) Maidir leis an meanrata le linn an chéad 2.5 néiméad, cé acu méadu air, laghdu air, né

é d’fhanacht mar an gcéanna a mbeifea ag suil leis da n-usaidfi 0.5 g d’ocsaid

mhangainéise(lV) ghrdinneach in ionad an phudair mhin? Cosain do fhreagra.

laghdu

achar dromchla nios 14 / nios Ii imbhuailti (4+2)
(iii)  Maidir leis an meanrata le linn an chéad 2.5 néiméad, cé acu méadu air, laghdu air, né

é d’fhanacht mar an gcéanna a mbeifea ag suil leis da n-usdidfi tuaslagan ni ba

thiubhaithe de sharocsaid hidrigine?

Cosain do fhreagra.

méadu
nios mé caithnini (in aghaidh an aonaid toirte) / nios mé imbhuailti (4+2)
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(c)

(7)

(i)

(iif)

Usaid na sonrafi a thugtar agus aimsigh mednrata tairgthe na hocsaigine, ina cm3, in
aghaidh an néiméid le linn an chéad néiméid.

60 (cm3® min™) (3)
Usaid na sonrai a thugtar agus aimsigh mednrata tairgthe na hocsaigine, ina cm?3, in
aghaidh an néiméid le linn an dara néiméad (6 t =1 go t = 2 ndéiméad).

22 (cm3 min™?) (3)
Minigh an difriocht idir mednrata tairgthe na hocsaigine le linn an chéad néiméid agus
le linn an dara néiméad den imoibriu.

de réir mar a théann an t-imoibriu ar aghaidh laghdaionn titichan na n-imoibrean (3)

(d) ()  Minigh an chaoi a n-athraionn catalaioch rata imoibrithe cheimicigh.
cuireann sé bealach malartach ar fail le fuinneamh gniomhachtuchain nios isle
(i) Sainaithin an cineal catalaithe a bhi i gceist le hocsaigin a thairgeadh as sarocsaid
hidrigine agus ocsaid mhangainéise(lV) a husaid mar an catalaioch. Cosain do fhreagra.
asu dromchla / ilchinealach
an t-imoibrean agus an catalaioch i bpasanna éagsula (4+2+2)
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Ocht mir le freagairt. Tugtar sé mharc as gach mir agus cuirtear aon mharc amhdin breise le
gach ceann den chéad da mhir a thriailtear.

(a) Déan cur sios ar eagar na ndul i dtdbla peiriadach na ndul mar a bhi ag Meindeiléiv in 1869.

de réir maise adamhai
airionna comhchosila 5
(b) Cé mhéad (i) prétén agus (ii) leictreon atd in ian 5,Cr3* ?
(i) 24
(i) 21
(c)  Scriobh na foirmli ceimiceacha déibh seo a leanas: (i) hiodrocsaid chailciam, (ii) sulfait
alimanaim.
(i) Ca(OH):
(ii) Alx(SO4)s

(d)  Scriobh an chumraiocht iomldn leictreon s, p, d atd ag adamh vanaidiam (V) ina bhunstaid.

1s% 252 2p®
352 3p® 4s? 3d3
(e) Isé atdi maéilin aramatach sintéiseach na 57.84% carbén, 3.61% hidrigin agus

38.55% ocsaigin de réir maise. Riomh foirmle eimpireach an mhailin sin.
57.84 3.61 _38.55

12 "1 " 16
C4H30,
(A Luaigh dli Avogadro.
ag an teocht agus bru céanna
bionn an lion céanna caithnini i dtoirteanna cothroma gas

(3)
(3)

(3)
(3)
(3)
(3)

(3)
(3)

(3)
(3)

(3)
(3)

(g) Tarraing an struchtur maéilineach atd ag dha isiméir de C4H10, gach adamh agus gach nasc san

aireamh.
H
A // "
_~-C-A-C-H H[ H
H-C ! C‘;Ill H-C~¢~C-H (2x3)
H H HHH

(h) T4 140 mgin aghaidh an kg de chorpmhais de thuaslagan 5.0% (m/t) de chégas madra dirithe
le tabhairt do mhadra ar mais d6 8.3 kg. Riomh toirt an tuaslagdin ba cheart a thabhairt don

mhadra.
140 x 8.3 = 1162 (mg)
1162 (mg) + 50 = 23.24 cm?
()  Minigh an téarma éileamh bithcheimiceach ar ocsaigin (EBO).
méid na hocsaigine tuaslagtha a iditear tri ghniomhaiocht bhitheolaioch
thar 5 1a sa dorchadas ag 20 °C

(3)
(3)

(3)
(3)

()  Luaigh dha dhifriocht a mbeifea ag suil leis a bheadh idir leaphointe aigéid bheansdch eision

agus ledphointe an aigéid bheansdch ion.
(ledphointe) nios isle
raon nios leithne / nios lu géire

(3)
(3)

(k) Sann uimhreacha ocsaiditchdin agus faigh amach cé acu duil a dhi-ocsaiditear san imoibrit a

ndéantar cur sios air sa chothromaid chothromaithe seo:
3Cu + 2NOs~ + 8H* — 3Cu?* + 2NO + 4H,0

N (+5) >N (+2) / Cu(0) = Cu (+2) (3)
Nitrigin / N (3)
() Freagair cuid A nd cuid B.
A Minigh an chaoi a ndéantar gas ocsaigine a dheighilt én aer sa tionsclaiocht.
driogadh codantichan (3)
leachtu aeir (3)
B Taispeantar ar dheis monaiméiri do dha pholaiméir shuimiuchain. H H
Sainaithin an da pholaiméir shuimiuchain chomhfhreagracha. Co H EH
X = polaifeinileitéin / polaistiréin ©/ § Ho ¢ (3)
Y = polapréipiléin / polapréipéin " “ 0 (3)
X Y
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(a) Rinne eolai féiréinseach anailis ar shampla de bhréimin (Br), a fhaightear go nadurtha, agus
fuarthas go raibh dhd iseatép ann, 50.69% le maisuimhir 79 agus 49.31% le maisuimhir 81.
()  Ainmnigh an gléas anailiseach a Usdidtear chun lionmhaireacht chéatadanach na n-
iseatop de mhaisuimhir ar leith atd ag duil a aimsiu.
mais-speictriméadar (2)
(i)  Déan compardid idir comhdhéanamh an nuicléis in adamh de bhréimin—79 agus an
nuicléis in adamh de bhréimin—81.

35 phroton (3)

44 neodroén (Br-79) agus 46 neodrén (Br-81) (3)
(iii)  Minigh an bhri atd le mais adamhach choibhneasta duile.

meanmbhais adaimh (3)

i gcomparaid leis an déu cuid déag den iseatép carbdin—12 (3)

(iv) Usaid na sonrai thuas chun an mhais adamhach choibhneasta ata ag bréimin a riomh,
ceart go dti dhd ionad dheachulacha.

50.69 x 79 = 4004.5 agus 49.31 x 81 = 3994.11 (2)
4004.5 + 3994.11 = 7998.61 (2)
7998.61 + 100 = 79.99 (2)

(b) Taispeantar ar dheis léaraid de na fithisedin adamhacha in adamh bréimin ina bhunstaid.
()  Cadis fithisean adamhach ann?
nuair ata dochulacht ard ann go n-aimseofar leictreon (3)
(i)  Tarraing cruth an fhithisedin adamhaigh ag a bhfuil an fuinneamh is isle in adamh
bréimin ina bhunstaid.

O (3)

Ss
. , . PO L. L s AL
(iii)  Luaigh an t-uaslion leictreon is féidir a bheith i p-fhithisedn.
3d

2 (3) as

(iv) Déan cur sios ar an gcaoi a liontar dha fhithisedn adamhacha
no nios mo le leictreoin mas ionann fuinneamh do na
fithiseain sin.

Fuinneamh
e
s =
w
S

2
aitia go singil (3) z
ina bpéiri ansin (3)
(v) Cén clinse ina bhféadfadh leictreon in adamh bréimin a
bheith i bhfithisean arb airde a fhuinneamh go sealadach? -
ionsunn sé (méid seasta fuinnimh) fuinneamh (3)

() () Minigh an bhri ata le ga adamhach (comhfhitusach).

leath an fhaid idir ndicléas dha adamh den duil chéanna
ceangailte le nasc comhfhiusach singil

(i) Minigh an fath a bhfuil ga adamhach (comhfhitsach) bréimin nios mé na ga adamhach

(comhfhidsach) cléirin.

nios mo leibhéil fuinnimh (ag bréimin)

(iii) ~ Minigh an fath a bhfuil ga adamhach (comhfhitsach) bréimin nios 4 na ga adamhach
(comhfhiusach) seiléiniam.
lucht nuicléach éifeachtach nios mé / uimhir adamhach nios mé (ag bréimin)

(4+4+2+2)
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(a)

(b)

(c)

Is é atd in amhola nd meascdn coimpléascach de mhailini hidreacarbén saithithe den chuid is

mo. | scaglann ola, deighltear an meascan sin ina chodain éagsula, amhail gas scaglainne

agus gasailin, i bproiseas ar a dtugtar driogadh codanach.
() Luaigh an bhri atd le saithithe, mar a bhaineann sé le hidreacarbadin.
naisc singil amhain

(i)  Déan cur sios, le cinamh léardide lipéadaithe, ar an gcaoi ar féidir gas scaglainne a

fhail agus driogadh codanach @ dhéanamh ar amhola i scaglann ola.
colun le feadain sheachadta (traidiri) ag leibhéil éagsula

an teocht ag laghdu 6 bhun go barr an choldin

amhola théite gar don bhonn agus gas scaglainne bainte ag an mbarr
[bronntar 6 mharc ar a mhéad mura bhfuil an léardid san dgireamh)

(iii)  Sainaithin an da phriomh-chomhabhar hidreacarbadin ata i ngas peitriliam leachtach

(GPL), breosla a fhaightear as gds scaglainne.
prépan / CsHs
butan / CsH10

Déantar tuilleadh proiseail cheimiceach ar roinnt codan chun iad a dhéanamh nios Usaidi.

(iv)  Ainmnigh an préiseas ceimiceach inar féidir ochtan a thiontd ina
2,2,4-trimheitilpeantdn.
isiméiria

(v)  Sainaithin an comhthairge neamhorganach 6n bprdiseas ceimiceach ina dtiontaitear

heacsan ina chioglaiheacsan.
(gas) hidrigin / H,

Fagann teas déchadin ard gais hidrigine go bhféadfadh gas hidrigine a bheith oiriinach mar

mhalairt ar bhreoslai hidreacarbdin.
()  Cadis bri le teas dochain breosla?
teas scaoilte nuair a imoibrionn mél amhain go hiomlan le barraiocht ocsaigine
(i) Ainmnigh gléas is féidir a Usaid chun teas dochain breosla a thomhas go cruinn.
buama-chalraiméadar
(/i) Luaigh dha mhodh chun gas hidrigine a thdirgeadh sa tionsclaiocht.
athfhoirmiu gaile

(3)

(3)
(3)
(3)

(3)
(3)

(3)

(3)

leictreald uisce (4+4+2+2)

Foirmitear breosla eile, hiodraisin (N2H4), in imoibriu idir amdinia agus sarocsaid hidrigine. Is

féidir cur sios a dhéanamh ar an imoibriu sin sa chothromdid chothromaithe cheimiceach

seo:
2NH3 + HzOz — N2H4 + 2H20
Riomh an t-athru teasa don imoibrit sin, ag glacadh leis gurb iad teasa déanmhaiochta

amoainia, sarocsaid hidrigine, hiodraisin, agus uisce, faoi seach, —45.9 k) mol=?!, —187.8 kJ

mol~1, 50.6 k) mol~?! agus —285.8 kJ mol—2.

+ (+50.6) [= +50.6] (2 [fachtoir iolraithe] + 1 [comhartha]) (3)

+ 2 (—285.8) [=-571.6] (2 [fachtoir iolraithe] + 1 [comhartha]) (3)
—-2(-45.9) [= +91.8] (2 [fachtoir iolraithe] + 1 [comhartha]) (3)

- (-187.8) [=+187.8] (2 [fachtoir iolraithe] + 1 [comhartha]) (3)
=-241.4 (kJ) (2)
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(a)

(b)

(i) Minigh an chaoi a bhfuil difear idir aigéad agus bun de réir theoiric Brgnsted-Lowry.

deontadir préton
glacair proton
(if)  Minigh an chaoi a bhfuil difear idir aigéad ldidir agus aigéad lag de réir theoiric
Brgnsted-Lowry.
deontoéir maith préton
drochdheontdir préton
(iii)  Cad is dis chomhchuingeach aigéid/buin ann?
dha speiceas a bhfuil difriocht H* eatarthu
(iv)  Sainaithin na diseanna comhchuingeacha aigéid/buin san imoibriu seo:
HCO3 7 (aq) + H20() = H2CO03(aq) + OH (4q)
HCO3™ agus H,CO3, H,0 agus OH™

() Minigh an bhri ata le pH.

—|Og1o
[H*] / méil in aghaidh litear d’iain H*

(2)
(2)

(2)
(2)

(2)

(3)

(2)
(2)

(i) Riomh tidchan na n-ian H30%, ina maéil in aghaidh an litir, i dtuaslagan d’aigéad laidir ina

bhfuil an pH =1.4.

Ceimic — Ardleibhéal

[H+] = 10—1.4 (2)
0.0398 (mol L) (2)

(iii)  Riomh pH tuaslagdin 0.015 M d’aigéad lag aonbhunata ag a bhfuil
K.=3.2x10"%at 25 °C.

v KaMaigéad =[H] /_IOgIO\/ Ka Maigéad (2)

KaMaigéad =0.0000048 / ./K, Maigéad =0.00219 (2)

pH = 2.66 / 2.7 (3)
() (i) Scriobh slonn do thoradh ianach an uisce (Kw).

Kw = [H*][OH"] (6)

Is ¢ 9.61 x 10~** mol? I=2 toradh ianach an uisce (Kw) ag 60 °C.

(i) Riomh pH uisce ion ag 60 °C.

[H*]=v9.61 x 107%/[H']=3.1x 107 (3)
pH =-log10 (3.1 x 1077) = 6.5 (3)
(d) Léiritear le HA tascaire aigéid/buin airithe ata intuaslagtha in uisce. Is aigéad lag é a
dhithiomsaionn in uisce mar a dhéantar cur sios air sa chothroméid chothromaithe seo:
HA + H,O = H3O0* + A~
bui gorm
() Luaigh an dath a mbeifed ag suil lena bhreathnd da gcuirfi roinnt braonta de HA le
tuaslagan de bhun laidir.
Cosain do fhreagra.
gorm (3)
laghdaionn tiiichan H30* / bogann (suiomh na cothromaiochta) ar dheis
/ céras i gcoinne struis (3)

Taispedntar sa chuar pH ar dheis an t-athra a thdinig ar an pH de réir mar

a cuireadh 50 cm3 de thuaslagan de bhun ldidir le 25 cm? de thuaslagén

d’aigéad ldidir aonbhunata. z,

Tagann athru ar dhath an tascaire HA sa raon pH 6 4.2 go 5.4. .

(i) An mbeadh an tascaire HA oiriinach mar théascaire don ’ o e e e
toirtmheascadh? Cosain do fhreagra. fem)
bheadh (2)
comhtharlaionn (raon pH an tascaire) leis an gcuid ingearach den chuar (2)
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Déan staidéar ar an scéim imoibritchain thios agus freagair na ceisteanna a leanas.

(a)

(b)

(c)

Sainaithin imoibrid (A go C) sa scéim thuas ata ina: A
()  imoibrit malartichain [Hsthend
(i) imoibriu ocsaidiuchain T | ¢ { o I
(i) imoibriu di-ocsaidiuchain :
(i) C I—B‘ ethanoic acid } g (2)
(i) B ‘ (2)
(i) A (2)
() Ainmnigh an tsraith homaldgach lena mbaineann eatanal.
aildéad (3)
(i) Luaigh an t-athru datha a bhreathnaitear nuair a théitear eatdnal go bog le himoibri
Fehling.
(6) gorm (3)
go dearg (3)

(iii)  Sainaithin an t-imoibri agus an catalaioch is miotal trasdultach a Usaidtear chun eatdnal
a thiontd ina eatandl.
(gas) hidrigin / H2 (3)
nicil / Ni (3)
Foirmitear eatdndait eitile nuair a imoibrionn aigéad eatdndch neamhradaighniomhach le
heatdndl ina bhfuil an t-iseatdp radaighniomhach ocsaigin—18, a léiritear le O*.
Ni fhoirmitear uisce radaighniomhach ar bith sa phrdiseas agus ta an t-iseatdp ocsaigin—18
san eatandait eitile ar fad a fhoirmitear. Déantar cur sios ar an imoibriu sa chothromaid
chothromaithe cheimiceach seo:
C;Hs0*H + CH3COOH = CH3COO*C;Hs + H,0
()  Tarraing an struchtur ata ag maéilin d’eatandait eitile, agus taispeain na hadaimh agus
na naisc go léir.

¢ N0 T C—H (5)

H
(i) Cuiriniul go soiléir ar do Iéaraid suiomh an adaimh O* in eatandait eitile.
H

W R (3)

(iii)  Cuiriniul go soiléir ar do Iéaraid an nasc a foirmiodh le linn fhoirmiu na heatandaite

eitile.
0
" c\/ %
N
Yy Qh 071 (3)
H
I méilin aonair d’eatandait eitile:
(iv)  Luaigh an lion leictreon a bhfuil baint acu le naisc shigme.
26 (3)
(v)  Luaigh an lion leictreon a bhfuil baint acu le naisc phi.
2 (3)
(vi) Luaigh an lion diseanna aonair leictreon atd i lathair.
(3)
(d) Léirionn eatandl agus aigéad eatdandéch araon airionna aigéadacha.
() Scriobh cothromdid chothromaithe cheimiceach don imoibrit idir eatandél agus
soidiam.
C;HsOH + Na — C;HsONa +¥%H, / 2C;HsOH + 2Na — 2CHsONa + H, (4x1+2)
(i) Minigh an fath ar laige an t-ian eatandaite (CH3COO~) mar bhun comhchuingeach na
an t-ian eatocsaide (C2HsO7).
bionn ian eatandaite nios cobhsai / is aigéad nios laidre é aigéad eatandch (3)
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Dianscaoileann bréimid niotrdisile (NOBr) agus foirmitear aonocsaid nitrigine (NO) agus gas
bréimin in imoibrit inchulaithe a ndéantar cur sios air sa chothromaid chothromaithe cheimiceach
seo:

2NOBr() = 2NOyg + Bryyg)
(@) (i) Minigh an bhri ata le himoibriu inchulaithe.

Is féidir imoibrithe a dhéanamh as tairgi (4)
(if)  Minigh an fath a bhfanann tidchainti na n-imoibrean agus na dtdirgi tairiseach nuair a
ta na ratai tulimoibria agus culimoibrit cothrom (4)

(b) Nuair a séalaiodh 55 g de bhréimid niotroisile i soitheach dunta 2 litear, bhi 78% den
bhroimid niotraisile tar éis dianscaoileadh agus an t-imoibriu i gcothromaiocht ag teocht T.
() Riomh lion na mél de bhréimid niotrdisile a séalaiodh sa soitheach i dtosach.

M, =110 (2)
% = 0.5 (méil de NOBr) (2)

(i) Riomh lion na mél de bhréimid niotréisile a bhi i lathair sa soitheach agus an t-imoibriu
i gcothromaiocht.

0.5 x 78% = 0.390 (mail dhianscaoilte) (2)

0.5-0.39 =0.110 (moil de NOBr ag an gcothromaiocht) (2)
(iii) ~ Scriobh slonn an tairisigh cothromaiochta K. don imoibriu seo.

[NOJ?[Br]

[NOBr]?

[bronn 3 mharc ma usdidtear luibini cruinne] (6)
(iv) Riomh luach K: don chothromaiocht ag teocht T.

0.390 (mail de NO) (2)

0.195 (mail de Br;) (2)

tiontaigh na mail ina méil in aghaidh an litir (+ 2) i.e. 0.055 de NOBr, 0.195 de NO,

0.0975 de Br; (3)

_ (0.195)% (0.0975) _ 4
Kc= ~oos? - 1.2 (mol L™) (3)

(¢) (i)  Luaigh prionsabal Le Chatelier.
cdras ag cothromaiocht
i gcoinne strus feidhmithe (4+2)
(if)  Luaigh an tionchar, mas ann, ar lion na mél de ghas bréimin a bheadh i [athair agus an
t-imoibriu i gcothromaiocht da méaddfai an bru agus an teocht T a coinneail tairiseach.
Cosain do fhreagra.
laghdaionn sé
aistrionn (suiomh na cothromaiochta) go dti an taobh a bhfuil nios It mél (4+2)
Tagann méadu ar luach K. don imoibrid nuair a thagann méadu ar an teocht.
(iii)  Luaigh cé acu imoibriu inteirmeach nd imoibriu eisiteirmeach bréimid niotrdisile do
dhianscaoileadh.
Cosain do fhreagra.

inteirmeach
aistrionn (suiomh na cothromaiochta) sa treo a ionstnn teas (4+2)
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10.

(a)

(b)

Is gas sintéiseach trifhluairid nitrigine (NFs) a Usaidtear chun féin chliste a dhéanamh.
() Usaid luachanna leictridhiudltachta chun an cineal nasctha in NF3 a thuar.
3.98(F) - 3.04(N) = 0.94 (3)
comhfhiusach polach (3)
(i)  Tarraing léardid poncanna agus cros chun an t-eagar ata ar na fiusleictreoin go léir i
mailin de NF; a thaispeaint.
TN (3)
.F.:

X
L]
L]

(iii)  Ainmnigh an cruth ata ar an maéilin NFs agus minigh an fath atd leis an gcruth sin.
pirimidiuil (3)
dis aonair amhain agus tri dis nasctha (de leictreoin timpeall ar an adamh larnach) (3)

(iv) Tarraing léardid ina dtaispeantar an chaoi a dtarlaionn férsai idirmhdilineacha idir dha
mhailin de NF; sa staid leachtach.

N
F/\\F
£

5

&

F/J:\F (3)

(v)  Ainmnigh an cineal férsai idirmhdilineacha a mbeifea ag suil lena bhfail in NFs.
déphol-déphol [ni chealaionn "Van der Waals"] (3)
T4 adamh larnach sna mailini BF3 agus NF3 araon agus an t-adamh sin nasctha le tri adamh
fluairin.
(vi)  Minigh an fath ar méilin neamhpholach é BFs agus ar mailin polach é NFs.
Ta BF3; siméadrach / comhthiteann ionaid luchta dheimhnigh agus dhiultaigh (4)

Is féidir le heitéin imoibriu le cléirin, tri shuimid ianach, chun 1,2-déchléireatan a fhoirmid.
() Tarraing an struchtur ata ag mailin d’eitéin, agus taispedin na hadaimh agus na naisc

go léir.
H H
\C:C/

Hoh (4)
(if)  Cuiriniul go soiléir ar do |éaraid cé acu de na naisc in eitéin a bhristear le linn an

imoibrithe suimiuchain.

ceachtar de na naisc C—C lipéadaithe go soiléir (3)
(iii)  Sainaithin an da speiceas cldirin a fhoirmitear i ndiaidh an nasc Cl—Cl a pholaru agus a

bhriseadh.

cr (3)

Cl— (3)

(iv) Tarraing an struchtur ata ag an speiceas ianach idirmheanach a fhoirmitear le linn an
imoibrithe thuas. Biodh gach adamh, gach nasc agus gach lucht dbhartha sa léardid.

e
H @ H Wl (3)

I-\i cl H T
Hol ~
C ol

(v)  Déan cur sios ar an gcaoi a dtiontaitear an speiceas ianach idirmhednach ina 1,2-
déchldireatan.
ionsaionn CI~ (3)
an carbacaitian / ian carbéniam / ian cléraiam nasctha (3)
(vi) Sainaithin an méilin neamhorgdanach a dhibritear nuair a thiontaitear 1,2-déchléireatan
ina mhonaiméir a Usaidtear chun an pholaiméir PVC a thairgeadh.
cléirid hidrigine / HCI (3)
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(c) s gnach is meascdn tirim d’aigéad citreach (C¢HsO7), aigéad tartarach (C4sHeOg) agus
hidrigincharboénait séidiam (NaHCO3) a bhionn i dtdibléid bhroidearnula. Imoibrionn an
meascan sin nuair a chuirtear an taibléad in uisce, rud as a dtairgtear gas dé-ocsaide carbdin,
de réir na gcothromaéidi cothromaithe ceimiceacha seo:

C5H307 + 3NaHC03 — N33C6H507 + 3H20 + 3C02
C4HeOs + 2NaHCO3 — NaCsH406 + 2H,0 + 2CO;
T4 0.096 g d’aigéad citreach agus 0.15 g d’aigéad tartarach i dtdibléad broidearnuil.
()  Riomh an mhais iomlan de NaHCOs3 ata ag teastail chun go mbeidh imoibrit iomlan ann
leis an da aigéad sa tdibléad broidearnuil.

M, (Ce¢HsO7) = 192 (2)
M:; (CsHgOg) = 150 (2)
M, (NaHCO:s) = 84 (2)
2% = 0.0005 (mdil de CsHzO5) (2)
0.0005 x 3 =0.0015 (mail de NaHCO3) (2)
"I'le = 0.001 (méil de CaHs04) )
0.001 x 2 = 0.002 (moil de NaHCOs) (2)
0.0015 + 0.002 = 0.0035 (mail iomlana de NaHCO3) (2)
0.0035 x 84 = 0.294 (g NaHCO3) (2)
(i) Riomh an uastoirt de CO; a thairgtear 6n taibléad ag teocht agus bru an tseomra.
0.0035 x 24 = 0.084 L (2)
(iii)  Riombh lion na méilini de H,0 a thairgtear 6 0.096 g d’aigéad citreach.
0.0005 x 3 (2)
0.0015 x 6 x 102 = 9 x 102° (méilini H,0) (3)
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11.

(@) Molann an Ghniomhaireacht um Chaomhnu Comhshaoil (GCC) cailiocht an uisce i ngach
tobar ti a sheiceail. Is féidir sampla uisce as ceantar uisce chrua a thastdil le haghaidh cruas
iomlan.

() Cadis brile cruasiomlan?
(suim) cruas sealadach agus cruas buan / gach ian cailciam agus gach ian
maignéisiam (3)
(if)  Scriobh an t-ainm iomlan ar edta, imoibri a Usdidtear chun an cruas iomldn a aimsiu.
aigéad eitiléindé-aiminteatraicéiteach (3)
(iii)  Ainmnigh modh oiriinach le cruas iomlan a bhaint as uisce a Usdidtear sa bhaile.
ianmhalarta / di-ianaitheoir a Gsaid (3)
D’fhéadfadh sé go mbeadh iain niotrdite i sampla uisce as ceantar talmhaiochta.
(iv) Déan cur sios ar thastail cheimiceach chun a dheimhniu go bhfuil iain niotraite i lathair
i sampla uisce.
tuaslagan sulfait iarainn (Il) a chur leis / FeSO4 (2)
aigéad sulfarach tiubhaithe a chur leis / H.SO4 (2)
cruthaitear fainne donn (ag an gcomhéadan) (2)
D’fhéadfadh sé go rachadh iain luaidhe isteach i solathar uisce de dheasca ceallrai a
dhidscairt.
(v)  Sainaithin modh ionstraimeach anailisithe a d’fhéadfai a Usaid chun tiichan na n-ian
luaidhe i sampla uisce a bhrath agus a thomhas.
speictriméadracht ionsaithe adamhaigh / AAS (2)
(vi) Déan cur sios ar an gcaoi ar féidir iain luaidhe a bhaint as solathar uisce.
deascadh / cilosmais (2)
Is féidir Usdid a bhaint as tuaslagan de hipeacldirit sdidiam (NaClO) chun cldiriniichan a
dhéanamh ar sholathar uisce as tobar ti. Chun an tuaslagan a ullmhu, déantar 5.0 litear de
thuaslagdn 1% (m/t) de hipeacldirit séidiam a chaolu go 25 litear le huisce.
(vii) Riombh tiichan deiridh an tuaslagain de hipeacldirit séidiam, ina c.s.m. (mg in aghaidh
an litir), tar éis é a chaolu go 25 litear.
(1% =) 1 g in aghaidh 100 cm3/ 10 g in aghaidh 1 litear/ 50 g in aghaidh 5 litear (2)
1000 mg in aghaidh 100 cm3/ 10000 mg in aghaidh 1 litear/ 50000 mg in aghaidh 5
litear (2)
iolraigh faoin bhfachtéir caoltichdin = 2000 (p.p.m.) (2)

(b) Idturgnamh chun teas an imoibrithe (AH) idir aigéad hidreaclérach agus hiodrocsaid séidiam
a thombhas, cuireadh 80 cm? de thuaslagan 1.0 M d’aigéad hidreaclérach ag teocht an
tseomra le 80 cm? de thuaslagan 1.0 M de hiodrocsaid séidiam, a bhi ag teocht an tseomra
freisin, i soitheach oiriinach. Thainig ardd 6.8 K ar theocht an mheascdin agus thosaigh si ag
titim ansin. Déantar cur sios ar an imoibriu sa chothroméid chothromaithe cheimiceach
seo: HCl + NaOH — NacCl + H;0
()  Cén fath ar éirigh an teocht nuair a meascadh na tuaslagain?

teas scaoilte / imoibriu eisiteirmeach (3)
(i) Minigh an bhri atd leis an téarma teas an imoibrithe.

athru teasa (3)

nuair a imoibrionn lion mhail na n-imoibrean i gcothroméid chothromaiochta ina n-

iomlaine (3)
(iif)  Riomh lion na mdél d’aigéad hidreaclérach in 80 cm? den tuaslagéan 1.0 M d’aigéad

hidreaclérach.

=2-=0.08 (m6il) (6)
(iv) Riomh an fuinneamh teasa a tdirgeadh i meascdn an imoibrithe, ag glacadh leis gurb é

1.0 g cm™—3 dlUs an tuaslagdin de chléirid séidiam a tairgeadh agus gurb é 4.2 kJ kg™*

K—! saintoilleadh teasa an tuaslagdin.

mais = 0.160 (kg) (2)

mcA® / (0.160)(4.2)(6.8) (2)

4.5696 (kJ) / 4569.6 J (2)
(v) Riomh luach AH, teas an imoibrithe.

4.5696 + 0.08 =57.12 (2)

AH = -57.12 k) mol™ (2)
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(c) Idir na blianta 1908 agus 1948, baineadh Usdid as péinteanna lonrula
ina raibh comhdhuile de raidiam—226, ata radaighniomhach, ar an
taobh istigh d’uaireaddiri agus de chloig ionas go bhféadfai iad a
Iéamh sa dorchadas.

e

Astaionn raidiam—226 alfa-radaiocht. Ta leathré 1600 bliain aige.
()  Ainmnigh eolai amhdin a luaitear le fionnachtain na duile raidiam.

(Marie / Pierre) Curie (4)
(i)  Cadis alfa-chaithnin ann?

(caithnin ina bhfuil) 2 phrétén agus 2 neodrén / nuicléas héiliam (3)
(#iii) ~ Sainaithin an raidiseatép a thdirgtear nuair a astaionn raidiam—226 alfa-chaithnin.

Rn-222 / rad6n-222 (3)

(iv)  Minigh an fath nach mbionn duine, a chaitheann uaireaddir ar a bhfuil an phéint lonruil
sin, i mbaol na halfa-radaiochta a astaionn an raidiam—226..
cumas tredite iseal (na halfa-radaiochta) (3)
(v)  Luaigh fath a meastar fés gur foinse radaiochta ianuchdin uaireadoir raidiam a
rinneadh 100 bliain 6 shin.
leathré fhada / beidh cuid an-bheag den sampla meata i gceann 100 bliain (3)
Léiritear sa chothromaid nuicléach thios béite-mheath iseatdip eile de raidiam, raidiam—225.
22°Ra >3z + _Je
(vi) Sainaithin an uimhir X.

225 (3)
(vii) Sainaithin an uimhir Y.
89 (3)
(viii) Sainaithin an duil Z.
achtainiam / Ac (3)
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(d)A

(d)B

Is éard é an timthriall nitrigine ar Domhan na prdiseas bith-gheoiceimiceach ina ndéantar gas
nitrigine san atmaisféar, ar gds tamh é, a thiontu ina fhoirm eile ata nios inusaidte
d’orgdnaigh bheo.
() Minigh an fath a bhfuil gas nitrigine san atmaisféar tamh go ceimiceach.
ta nasc triarach ann (3)
(if)  Scriobh cothromdidi cothromaithe ceimiceacha d’fhosu nadurtha na nitrigine san
atmaisféar le tintreach nuair a thiontaitear ina NO i ar dtus agus ansin ina NO,.

N2 + 02 - 2NO (3x1+2)
2NO + Oz - 2NO; (3x1+2)
(iii)  Sainaithin an dd aigéad a fhoirmitear nuair a imoibrionn dé-ocsaid nitrigine le huisce.
HNO; / aigéad nitriuil (3)
HNO; / aigéad nitreach (3)

Is foirm nitrigine, ar féidir le plandai i a Usdid, iad na hiain niotraite a fhaightear san ithir.
(iv)  Minigh an fath a mbionn nitrigin ag teastail 6 phlandai.
proéitéin a dhéanamh / ADN a chruthu / aiminaigéid srl. (2)
(v)  Déan cur sios ar an gcaoi a ndéantar iain niotrdite san ithir a athchursail ina ngas
nitrigine san atmaisféar.
dinitria / baictéar dinitritchain (2)
(vi) Déan cur sios ar chonair amhain trina ndéantar comhdhuile nitrigine in organaigh bheo
a athchursail ina ngas nitrigine san atmaisféar.

meath / dianscaoileadh / eisfhearadh srl. (2)
Tairgtear luaidhe agus bréimin nuair a dhéantar leictreald ar bhréimid luaidhe(ll) _—|""\
(PbBry). Is féidir an leictrealt a dhéanambh leis an leagan amach ar fhearas a T F‘
thaispedntar agus usaid a baint as dha leictreoid thamha ata tumtha i mbréimid 7 [
luaidhe ledite. o
() Minigh an bhri atd le leictrealu. A

comhdbhuiil cheimiceach a bhriseadh sios (2)

agus leictreachas a usaid (3)
(i) Sainaithin abhar ata oiriinach lena Usaid mar na leictreoidi tamha.

graifit (C) / platanam (Pt) (3)
(iii) Déan comparaid idir seoltacht leictreach na bréimide luaidhe(ll) soladai agus seoltacht

leictreach na bréimide luaidhe(ll) ledite. Minigh do fhreagra.

seolann an fhoirm ledite (3)

saorghluaiseacht ag na hiain (3)
Tarlaionn ocsaidiu ag an andid le linn an leictrealaithe.

(iv)  Minigh an bhri atd le hocsaidiu i dtéarmai aistriu leictreon.

caillteanas (leictreon) (3)
(v)  Sainaithin an duil a fhoirmitear ag an andid.

bréimin / Br; (3)
(vi)  Scriobh leathchothromdid chothromaithe don imoibriu a tharlaionn ag an andid.

2Br — Bry + 2e” (3x1+2)

Scrudu na hArdteistiméireachta, 2025 20 Scéim Mharcdla

Ceimic — Ardleibhéal



Scrudu na hArdteistiméireachta, 2025 21 Scéim Mharcdla
Ceimic — Ardleibhéal



Scrudu na hArdteistiméireachta, 2025 22 Scéim Mharcdla
Ceimic — Ardleibhéal









	MS Front Cover - M34T
	M34T  2025 MS Final
	MS Back Cover - M34


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Algerian
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /Bahnschrift
    /BaskOldFace
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BlackadderITC-Regular
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /Calibri-Light
    /Calibri-LightItalic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Candara-Light
    /Candara-LightItalic
    /Castellar
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /ComicSansMS-BoldItalic
    /ComicSansMS-Italic
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CorbelLight
    /CorbelLight-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CurlzMT
    /Dubai-Bold
    /Dubai-Light
    /Dubai-Medium
    /Dubai-Regular
    /Ebrima
    /Ebrima-Bold
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /FelixTitlingMT
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Gabriola
    /Gadugi
    /Gadugi-Bold
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HoloLensMDL2Assets
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /InkFree
    /JavaneseText
    /Jokerman-Regular
    /JuiceITC-Regular
    /KristenITC-Regular
    /KunstlerScript
    /LatinWide
    /Leelawadee
    /LeelawadeeBold
    /Leelawadee-Bold
    /LeelawadeeUI
    /LeelawadeeUI-Bold
    /LeelawadeeUI-Semilight
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Magneto-Bold
    /MaiandraGD-Regular
    /MalgunGothic
    /MalgunGothicBold
    /MalgunGothic-Semilight
    /Marlett
    /MaturaMTScriptCapitals
    /MicrosoftHimalaya
    /MicrosoftJhengHeiBold
    /MicrosoftJhengHeiLight
    /MicrosoftJhengHeiRegular
    /MicrosoftJhengHeiUIBold
    /MicrosoftJhengHeiUILight
    /MicrosoftJhengHeiUIRegular
    /MicrosoftNewTaiLue
    /MicrosoftNewTaiLue-Bold
    /MicrosoftPhagsPa
    /MicrosoftPhagsPa-Bold
    /MicrosoftSansSerif
    /MicrosoftTaiLe
    /MicrosoftTaiLe-Bold
    /MicrosoftUighur
    /MicrosoftUighur-Bold
    /MicrosoftYaHei
    /MicrosoftYaHei-Bold
    /MicrosoftYaHeiLight
    /MicrosoftYaHeiUI
    /MicrosoftYaHeiUI-Bold
    /MicrosoftYaHeiUILight
    /Microsoft-Yi-Baiti
    /MingLiU-ExtB
    /Ming-Lt-HKSCS-ExtB
    /Mistral
    /Modern-Regular
    /MongolianBaiti
    /MonotypeCorsiva
    /MS-Gothic
    /MSOutlook
    /MS-PGothic
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MVBoli
    /MyanmarText
    /MyanmarText-Bold
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NirmalaUI
    /NirmalaUI-Bold
    /NirmalaUI-Semilight
    /NSimSun
    /OCRAExtended
    /OldEnglishTextMT
    /Onyx
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /Playbill
    /PMingLiU-ExtB
    /PoorRichard-Regular
    /Pristina-Regular
    /RageItalic
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /ScriptMTBold
    /SegoeFluentIcons
    /SegoeMDL2Assets
    /SegoePrint
    /SegoePrint-Bold
    /SegoeScript
    /SegoeScript-Bold
    /SegoeUI
    /SegoeUIBlack
    /SegoeUIBlack-Italic
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUIEmoji
    /SegoeUIHistoric
    /SegoeUI-Italic
    /SegoeUI-Light
    /SegoeUI-LightItalic
    /SegoeUI-Semibold
    /SegoeUI-SemiboldItalic
    /SegoeUI-Semilight
    /SegoeUI-SemilightItalic
    /SegoeUISymbol
    /SegoeUIVariable
    /ShowcardGothic-Reg
    /SimSun
    /SimSun-ExtB
    /SitkaText
    /SitkaTextItalic
    /SnapITC-Regular
    /Stencil
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /YuGothic-Bold
    /YuGothic-Light
    /YuGothic-Medium
    /YuGothic-Regular
    /YuGothicUI-Bold
    /YuGothicUI-Light
    /YuGothicUI-Regular
    /YuGothicUI-Semibold
    /YuGothicUI-Semilight
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Stephen Austin Distiller settings file V6)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 822.047]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Algerian
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /Bahnschrift
    /BaskOldFace
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BlackadderITC-Regular
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /Calibri-Light
    /Calibri-LightItalic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Candara-Light
    /Candara-LightItalic
    /Castellar
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /ComicSansMS-BoldItalic
    /ComicSansMS-Italic
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CorbelLight
    /CorbelLight-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CurlzMT
    /Dubai-Bold
    /Dubai-Light
    /Dubai-Medium
    /Dubai-Regular
    /Ebrima
    /Ebrima-Bold
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /FelixTitlingMT
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Gabriola
    /Gadugi
    /Gadugi-Bold
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HoloLensMDL2Assets
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /InkFree
    /JavaneseText
    /Jokerman-Regular
    /JuiceITC-Regular
    /KristenITC-Regular
    /KunstlerScript
    /LatinWide
    /Leelawadee
    /LeelawadeeBold
    /Leelawadee-Bold
    /LeelawadeeUI
    /LeelawadeeUI-Bold
    /LeelawadeeUI-Semilight
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Magneto-Bold
    /MaiandraGD-Regular
    /MalgunGothic
    /MalgunGothicBold
    /MalgunGothic-Semilight
    /Marlett
    /MaturaMTScriptCapitals
    /MicrosoftHimalaya
    /MicrosoftJhengHeiBold
    /MicrosoftJhengHeiLight
    /MicrosoftJhengHeiRegular
    /MicrosoftJhengHeiUIBold
    /MicrosoftJhengHeiUILight
    /MicrosoftJhengHeiUIRegular
    /MicrosoftNewTaiLue
    /MicrosoftNewTaiLue-Bold
    /MicrosoftPhagsPa
    /MicrosoftPhagsPa-Bold
    /MicrosoftSansSerif
    /MicrosoftTaiLe
    /MicrosoftTaiLe-Bold
    /MicrosoftUighur
    /MicrosoftUighur-Bold
    /MicrosoftYaHei
    /MicrosoftYaHei-Bold
    /MicrosoftYaHeiLight
    /MicrosoftYaHeiUI
    /MicrosoftYaHeiUI-Bold
    /MicrosoftYaHeiUILight
    /Microsoft-Yi-Baiti
    /MingLiU-ExtB
    /Ming-Lt-HKSCS-ExtB
    /Mistral
    /Modern-Regular
    /MongolianBaiti
    /MonotypeCorsiva
    /MS-Gothic
    /MSOutlook
    /MS-PGothic
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MVBoli
    /MyanmarText
    /MyanmarText-Bold
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NirmalaUI
    /NirmalaUI-Bold
    /NirmalaUI-Semilight
    /NSimSun
    /OCRAExtended
    /OldEnglishTextMT
    /Onyx
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /Playbill
    /PMingLiU-ExtB
    /PoorRichard-Regular
    /Pristina-Regular
    /RageItalic
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /ScriptMTBold
    /SegoeFluentIcons
    /SegoeMDL2Assets
    /SegoePrint
    /SegoePrint-Bold
    /SegoeScript
    /SegoeScript-Bold
    /SegoeUI
    /SegoeUIBlack
    /SegoeUIBlack-Italic
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUIEmoji
    /SegoeUIHistoric
    /SegoeUI-Italic
    /SegoeUI-Light
    /SegoeUI-LightItalic
    /SegoeUI-Semibold
    /SegoeUI-SemiboldItalic
    /SegoeUI-Semilight
    /SegoeUI-SemilightItalic
    /SegoeUISymbol
    /SegoeUIVariable
    /ShowcardGothic-Reg
    /SimSun
    /SimSun-ExtB
    /SitkaText
    /SitkaTextItalic
    /SnapITC-Regular
    /Stencil
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /YuGothic-Bold
    /YuGothic-Light
    /YuGothic-Medium
    /YuGothic-Regular
    /YuGothicUI-Bold
    /YuGothicUI-Light
    /YuGothicUI-Regular
    /YuGothicUI-Semibold
    /YuGothicUI-Semilight
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Stephen Austin Distiller settings file V6)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 822.047]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Algerian
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /Bahnschrift
    /BaskOldFace
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BlackadderITC-Regular
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /Calibri-Light
    /Calibri-LightItalic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Candara-Light
    /Candara-LightItalic
    /Castellar
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /ComicSansMS-BoldItalic
    /ComicSansMS-Italic
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CorbelLight
    /CorbelLight-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CurlzMT
    /Dubai-Bold
    /Dubai-Light
    /Dubai-Medium
    /Dubai-Regular
    /Ebrima
    /Ebrima-Bold
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /FelixTitlingMT
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Gabriola
    /Gadugi
    /Gadugi-Bold
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HoloLensMDL2Assets
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /InkFree
    /JavaneseText
    /Jokerman-Regular
    /JuiceITC-Regular
    /KristenITC-Regular
    /KunstlerScript
    /LatinWide
    /Leelawadee
    /LeelawadeeBold
    /Leelawadee-Bold
    /LeelawadeeUI
    /LeelawadeeUI-Bold
    /LeelawadeeUI-Semilight
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Magneto-Bold
    /MaiandraGD-Regular
    /MalgunGothic
    /MalgunGothicBold
    /MalgunGothic-Semilight
    /Marlett
    /MaturaMTScriptCapitals
    /MicrosoftHimalaya
    /MicrosoftJhengHeiBold
    /MicrosoftJhengHeiLight
    /MicrosoftJhengHeiRegular
    /MicrosoftJhengHeiUIBold
    /MicrosoftJhengHeiUILight
    /MicrosoftJhengHeiUIRegular
    /MicrosoftNewTaiLue
    /MicrosoftNewTaiLue-Bold
    /MicrosoftPhagsPa
    /MicrosoftPhagsPa-Bold
    /MicrosoftSansSerif
    /MicrosoftTaiLe
    /MicrosoftTaiLe-Bold
    /MicrosoftUighur
    /MicrosoftUighur-Bold
    /MicrosoftYaHei
    /MicrosoftYaHei-Bold
    /MicrosoftYaHeiLight
    /MicrosoftYaHeiUI
    /MicrosoftYaHeiUI-Bold
    /MicrosoftYaHeiUILight
    /Microsoft-Yi-Baiti
    /MingLiU-ExtB
    /Ming-Lt-HKSCS-ExtB
    /Mistral
    /Modern-Regular
    /MongolianBaiti
    /MonotypeCorsiva
    /MS-Gothic
    /MSOutlook
    /MS-PGothic
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MVBoli
    /MyanmarText
    /MyanmarText-Bold
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NirmalaUI
    /NirmalaUI-Bold
    /NirmalaUI-Semilight
    /NSimSun
    /OCRAExtended
    /OldEnglishTextMT
    /Onyx
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /Playbill
    /PMingLiU-ExtB
    /PoorRichard-Regular
    /Pristina-Regular
    /RageItalic
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /ScriptMTBold
    /SegoeFluentIcons
    /SegoeMDL2Assets
    /SegoePrint
    /SegoePrint-Bold
    /SegoeScript
    /SegoeScript-Bold
    /SegoeUI
    /SegoeUIBlack
    /SegoeUIBlack-Italic
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUIEmoji
    /SegoeUIHistoric
    /SegoeUI-Italic
    /SegoeUI-Light
    /SegoeUI-LightItalic
    /SegoeUI-Semibold
    /SegoeUI-SemiboldItalic
    /SegoeUI-Semilight
    /SegoeUI-SemilightItalic
    /SegoeUISymbol
    /SegoeUIVariable
    /ShowcardGothic-Reg
    /SimSun
    /SimSun-ExtB
    /SitkaText
    /SitkaTextItalic
    /SnapITC-Regular
    /Stencil
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /YuGothic-Bold
    /YuGothic-Light
    /YuGothic-Medium
    /YuGothic-Regular
    /YuGothicUI-Bold
    /YuGothicUI-Light
    /YuGothicUI-Regular
    /YuGothicUI-Semibold
    /YuGothicUI-Semilight
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Stephen Austin Distiller settings file V6)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 822.047]
>> setpagedevice




