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DE HAOINE 13 MEITHEAMH, MAIDIN

2 uair 15 néiméad.

TREOIR D’IARRTHOIRI

Scriobh d’Uimhir Larionaid agus d’'Uimhir larrthéra sna spasanna chuige sin ag barr an
leathanaigh seo.

Ni mér duit na ceisteanna a fhreagairt sna spasanna chuige sin.

Na scriobh taobh amuigh den achar bhoscailte ar gach leathanach na ar leathanaigh
bhana. Comhlanaigh ceisteanna le duch dubh agus bain usaid as peann luaidhe HB dorcha
do liniochtai agus do ghraif. Na scriobh le peann gléthai.

Freagair gach ceann de na naoi gceist.

EOLAS D’IARRTHOIRI

Is € 100 an marc iomlan don phaipéar seo. Ta 82 marc ag dul do Roinn A. Ta 18 marc ag dul
do Roinn B.

Léirionn figiuiri idir luibini ata priontailte ar thaobh na laimhe deise de leathanaigh na
marcanna ata ag dul do gach ceist né do gach cuid de cheist.

Ta cead agat aireamhan eolaioch a usaid.

Cuirtear i gcuimhne duit go bhfuil Gaeilge mhaith agus cur i lathair soiléir riachtanach i do
fhreagrai. Usaid téarmaiocht bheacht eolaiochta i ngach freagra.

Ba chair duit tuairim agus 25 néiméad a chaitheamh ar Roinn B. Glactar leis go
bhfreagréidh tu Roinn B i bprés leanunach.

Measundfar caighdean na cumarsaide scriofa i Roinn B.

Ta Leathain Staitistici curtha ar fail le husaid leis an phaipéar seo.
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Roinn A

1 (@) Taroinnt céimeanna i sintéis phroitéine léirithe sa léaraid thios.
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Foinse: Priomhscrudaitheoir

(i) Sainaithin méilini 1 agus 2 sa léaraid thuas.

Méilin 1:

Méilin 2: 2]

(i) Ainmnigh aon einsim amhain ata bainteach le proiseas an tras-scriofa.

[1]
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(b) Ta roinnt codon agus na haimionaigéid a gcodaionn siad doibh ar taispeaint sa

15869.07R

tabla thios.
Coédoén Aimionaigéad
uuu Phe
AUG Met
CcGu Arg
CGG Arg
CCU Pro
UGA | Nil aimionaigéad ann

(i) Minigh cad é a chiallaionn cdd tripléadach.

[1]
(ii) Luaigh rol an chédoéin UGA sa tsintéis phroitéine.
[1]
Cddaionn na co6doin CGU agus CGG araon don aimionaigéad Arg.
(iii) Luaigh an téarma a usaidtear le cur sios ar an ghné sin den chod
ghéiniteach.
[1]

[Tiontaigh an leathanach
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2 Bionn plandai i mbun fotaisintéise agus i mbun riospraide i rith an lae.

Léirionn linte 1 agus 2 ar an ghraf thios tomhais dé-ocsaide carboin (CO,) a
rinneadh thar thréimhse 24 uair an chloig.

Taispeanann an graf sonrai 6n phlanda chéanna in dha shéasur dhifriula
(line 1 = samhradh, line 2 = geimhreadh).
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Foinse: Priomhscrudaitheoir

(a) Is ann don réigiun ata lipéadaithe A ar line ghraif 1 mar gheall ar an éifeacht ata
ag déine solais, agus i ag méadu, ar fhotaisintéis. Mar sin féin, méadaionn déine

solais agus teocht araon suas go dti 12.00 ndin.

(i) Tabhair fathanna leis an iontogail thairiseach CO, i ndiaidh phointe B ar line

ghraif 1.

15869.07R
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(ii) Bain usaid as do thuiscint ar na céimeanna solas-spleacha agus céimeanna
solas-neamhspleacha d’'fhétaisintéis lena mhiniu cad chuige a laghdaionn
rata iontégala an CO, ag C i ngraf 1.

[2]

(iii) Minigh an fhianaise 6n ghraf a thugann le fios gur glanfhoétaisintéis seachas
ollfhétaisintéis a léirionn na sonrai.

[2]

Léirionn an line, ata lipéadaithe 2, tomhais a rinneadh le linn an gheimhridh.

(b) Gan ach an fhaisnéis ata curtha ar fail in usaid agat, minigh cad chuige a
mbeadh feirmeoir ag suil le tairgeacht nios mé 6 phlanda bairr a fasadh sa
tsamhradh seachas sa gheimhreadh.

[2]

[Tiontaigh an leathanach
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3 Léirionn an léaraid thios conair riospraide i bplanda.

glucoés

fosfait triois
DAN (NAD)

DAN (NAD)
DAN (NAD) di-ocsaidithe

: K
pioruvait x P eatandl

Cco,

Foinse: Priomhscrudaitheoir

(a) (i) Luaigh ainm na conaire meitibili a thiontaionn glucés go pioruvait.

[1]

(ii) Sainaithin an cineal riospraide ata taispeanta thuas ag usaid fianaise 6n
léaraid le tacu le do fhreagra.

[2]
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(iii) An chonair ata taispeanta, tarlaionn si i bhfréamhacha planda, in ithreacha
leathbhaite go hairithe.

An chonair ata taispeanta, tabhair le fios an doigh ar oiriunu sa timpeallacht
sin i.

[2]
Téa glanghnéthachan de 2 mhdéilin ATP sa chonair mheitibileach 6 ghlucés go
pioruvait.
(b) Tabhair fathanna leis an ghlantairgeadh ATP sin.

[1]

[Tiontaigh an leathanach
15869.07R
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(c) Is féidir luach an lin riospraide (RQ) a usaid lena fhail amach an cineal
riospraide ata ag tarlu san fhiochan mar aon leis an tsubstrait riospraide a bhfuil
riospraid a déanamh uirthi.

Fuarthas amach in imscrudu gurb € 1.0 an luach RQ ag roinnt fiochan planda.

(i) Sainaithin an tsubstrait a bhfuil riospraid a déanamh uirthi.

[1]

(ii) Luaigh an chothromaid a usaidtear leis an luach RQ a riomh.

[1]

(iii) Le linn an imscrudaithe, d’usaid an fiochan 50 mm3 d’ocsaigin.

Agus an chothromaid in (c)(ii) agus an fhaisnéis ata curtha ar fail in usaid
agat, riomh toirt na dé-ocsaide carbdin a thairg an fiochan.

Taispeain do chuid oibre.

mm?3 [2]
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 Loaming

4 Ta roinnt aicmi san fhileam Arthropoda, ar a n-airitear Insecta (feithidi) agus
Arachnida (araicnidi).

Taispeanann na grianghraif thios feithid agus araicnid.

Foinse: J. Napier Foinse: Priomhscrudaitheoir

(@) (i) Sainaithin aon ghné amhain ata le feiceail sna grianghraif a dhearbhaionn
gur artrapdid iad an da ainmhi.

[1]

(ii) Sainaithin aon ghné amhain ata le feicedil sna grianghraif a thugann le fios
go mbaineann na hainmhithe sin le haicmi difriula.

[1]

Ta siméadracht dhéthaobhach le feiceail in artrapoid.

(iii) Sainmhinigh an téarma siméadracht dhéthaobhach.

[2]

[Tiontaigh an leathanach
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Is iad feithidi an grapa ainmhithe is rathula ar Domhan. Ta sin amhlaidh go pairteach

mar gheall ar an chumas eitilte.

(b) (i) Luaigh an doigh ar chuir cumas eitilte na bhfeithidi lena rath.

[1]

Bionn éileamh ard riospraide ar an fheithid mar gheall ar an eitilt, mar sin, bionn
meicniocht éifeachtuil de dhith leis an ocsaigin a sheachadadh go dti matain

sciathain.

Léirionn an léaraid thios coras na bhfeadan ar a dtugar traicéini a sheachadann
ocsaigin on aer taobh amuigh go direach go dti na matanchealla sciathain.

Matanchill ~

Matan sciathain
ar fos

Matan sciathain
le linn eitilte

15869.07R

4 ~ \ Aersna
~ Ocsaigin traicéini
\__ J
4 )
Ocsaigin
\ g
Laghdaionn
fad chollin an
' tsreabhain traicéin.
\ Ocsaigin y
4 )
Ocsaigin
\ g

Foinse: Priomhscrudaitheoir
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(if) Agus an léaraid in usaid agat, tabhair le fios an déigh a ligtear do mhatain
sciathain ratai riospraide nios airde a choinneail mar gheall ar laghdu ar
fhad an tsreabhain traicéin.

[2]

(iii) Cuir sios ar rél na hocsaigine i riospraid aerébach.

[2]

[Tiontaigh an leathanach
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5 Is féidir oiriunuithe difriila a bheith ag duilleoga planda a ligeann déibh a bhfas a

uasmhéadu.

Mar shampla, ta na duilleoga ‘gréine’ agus ‘scatha’, mar a thugtar orthu, oiriinaithe

do dhalai difriula solais.

Is oiriunu amhain é tius méadaithe na nduilleog gréine i gcomparaid le tius na
nduilleog scatha. Rinne taighdeoiri staidéar ar oiriunuithe eile duillecige sa neantog
(Urtica dioica) ata ag fas i ndalai difriula solais.

Taispeantar a mbreathnuithe sa tabla thios.

Gné duilleoige Duilleoga gréine | Duilleoga scatha
Dath Glas éadrom Glas dorcha
Meanfhad/cm 4.70 7.90
Meanleithead/cm 4.69 7.67
Meanmhais in aghaidh aonad achair/g cm2 0.52 0.13

Foinse: Arna chur in oiritiint 6 Science and Plants for Schools, Field Studies Council

(@) (i) Sainaithin aon chosulacht amhain agus aon difriocht amhain sna sonrai
do mheanfhad agus do mheanleithead ata taispeanta ag an da chineal

duilleoige.
Cosulacht
Difriocht
[2]
(ii) Luaigh an doigh a mbaintear amach dath glas nios dorcha i nduilleoga
scatha agus minigh an tairbhe a bhaineann leis sin.
[2]

15869.07R
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(b) Maidir le duilleoga gréine agus duilleoga scatha, is féidir t-thastail a usaid lena
fhail amach an bhfuil difriocht shuntasach idir na meanmhaiseanna duilleoige in

aghaidh aonad achair.

(i) Luaigh hipitéis nialasach chui.

[1]

(ii) Bain usaid as na sonrai sa tabla thios leis an t-thastail a chomhlanu.

Duilleoga gréine | Duilleoga scatha
Lion i sampla (n) 32 30
Meanmhais dU|II.eO|ge |r22agiha|dh 0.52 0.13
aonad achair/gcm™ (x)
Diall calghdearllgchn(earrald) an 0.03 0.04
mheain (6¢)

Foinse: Arna chur in oiritiint 6 Science and Plants for Schools, Field Studies Council

Taispeain do chuid oibre.

15869.07R
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(iii) Luaigh lion na gcéimeanna saoirse.

[1]
(iv) Luaigh déchulacht an t-luacha a riomh tu agus déan tracht ar cad ¢ a
chiallaionn sé sin.
[2]
(v) Luaigh an cinneadh maidir leis an hipitéis nialasach.
Minigh do réasunaiocht.
[2]

[Tiontaigh an leathanach
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(c) Agus an fhaisnéis ata curtha ar fail agus do chuid eolais féin in usaid agat,
luaigh agus minigh an ddigh a bhfuil duilleoga gréine oiriunaithe le fas i
dtimpeallachtai ardsolais.

15869.07R
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6 Tathart ar 3 billiun péire bunanna sa ghéandém dhaonna. Mar sin féin, nil ach thart
ar 10% de sin ina ADN (DNA) coduchain.

Ta an ghéin CFTR 200 cileabun (kb) ar fad, agus ni dhéanann ach 6.5 kb acu cédu.
(a) Riomh céatadan na géine CFTR nach ndéanann cédu.

Taispeain do chuid oibre.

% [2]

Is féidir a lan athsheichimh bunanna a bheith i limistéir taobh istigh de réigiuin den
ADN (DNA) nach ndéanann codu.
Tugtar ‘mionsatailit’ ar athsheicheamh de 9-100 péire bunanna.

(b) Minigh an fath ar beag éifeacht a bheidh ag sochain sa réigiun mionsatailite ar
an duine, ma ta éifeacht ar bith ann.

[1]

15869.07R
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(c) Cé go bhfuil 9-100 péire bunanna ar fad san athsheicheamh i mionsatailit,
faightear athsheichimh nios giorra san ADN (DNA) nach ndéanann codu fosta.

Bionn na hathsheichimh sin 2—8 bpéire bunanna ar fad agus tugtar
‘micreasatailiti’ orthu.

Ar fud an phobail dhaonna, bionn an lion gj’athsheichimh na micreasatailiti i
2= bhfad nios athraithi na do mhionsatailiti. Usaidtear anailis mhicreasatailite ar
%) shamplai a thogtar 6 laithreacha coire.

.......

IORUHORUHORUFORUEOR

(i) Agus an fhaisnéis ata curtha ar fail in usaid agat, minigh an buntaiste a
o bhaineann le ADN (DNA) micreasatailite a chur i gcomparaid seachas
ce ADN (DNA) mionsatailite in anailis laithreach coire.

Fewarsiy |

Awaring |

......

g
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[2]

RO R

Rtmarsiig |

.....

(ii) Minigh cad chuige a bhfuil sé nios fearr micreasatailiti 6 roinnt cromaséim
dhifridla a Usaid nuair ata duine a shainaithint.
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(d) Léirionn an léaraid thios méarlorg ADN (DNA) a fuarthas 6 dhuine.

I 1
/1 2
[ 3
—/ 4
—/ 5
L 1] Tobar

Foinse: Priomhscrudaitheoir

(i) Ainmnigh an cinéal einsime a Usaidtear le ADN (DNA) a ullmhu don
phréiseas sin agus minigh a rol.

[2]
(ii) Agus an léaraid thuas in usaid agat, sainaithin an banda ina bhfuil na
bloghanna ADN (DNA) is faide agus minigh do fhreagra.
Banda
Minia
[2]

15869.07R
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Is féidir modhanna éagsula a usaid le bloghanna ADN (DNA) a dhéanamh
feicealach. Sa chas sin, baineadh usaid as ruaim leis an ADN (DNA) a ruaimniu.

(iii) Ta banda 3 ruaimnithe nios dorcha na na bandai eile.

Luaigh cad é a thugann sin le fios faoi bhanda 3.

[1]
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Léirionn B/b agus G/g dha ghéin a bhaineann le dath na sul i ndaoine a chinneadh.

Cddaionn na hailléili B agus G araon do thairgeadh na li dorcha, meilinin, in imreasc
na suile, agus bionn siad ceannasach ar na hailléili culaitheacha agus, da bharr sin,

bionn meilinin ar iarraidh.

Nuair a atairgeann beirt daoine heitrisigeacha (BbGg), bionn cuig aicme
fheinitiopacha de dhath na sul féideartha sa tsliocht.

Beidh suile dudhonna mar thoradh ar BBGG, agus beidh suile gorma mar thoradh
ar bbgg. Ta na tri fheinitiopa eile in ord laghdaitheach dorchadais (meandonn, donn
éadrom agus cnédhonn) ag brath ar lion foriomlan na n-ailléili ceannasacha sa
ghéinitiopa.

(@) (i) Comhlanaigh an léaraid ghéiniteach seo a leanas leis an chrosail idir beirt
ata heitrisigeach a bhfuil suile donna éadroma acu a thaispeaint.

Feinitiopai tuismitheora: suile donna éadroma x suile donna éadroma

Géinitiopai tuismitheora: BbGg X BbGg
Gaiméiti:
S“P,Cht Dudhonn Meandonn ’Donn Cndédhonn Gorm
feinitiopa éadrom
Cdoimheas
ionchais

[5]

15869.07R
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(i) Minigh cad chuige a bhféadfadh an coimheas breathnaithe a bheith difriuil
leis an choimheas ionchais.

[1]

Tarlaionn oidhreachtulacht pholaigéineach nuair a bhionn feinitiopa organach a rialu
ag roinnt géinte idirghniomhacha. Da mhéad ¢ lion na ngéinte idirghniomhacha, is
amhlaidh is mé lion na bhfeinitiopai a thairgtear.

(b) Luaigh an cineal éagsulachta is mo is docha a mbeidh oidhreachtulacht
pholaigéineach i gceist Iéi.

[1]

[Tiontaigh an leathanach
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8 (a) Iseinsim i lachtais a dhileann lachtos, an siucra ata le fail i mbainne. Is ga do

15869.07R

bhabaithe lachtais a thairgeadh le haiste bia bunaithe ar bhainne a chaitheamh.

| ndiaidh bia soladach a thabhairt isteach (paiste a bhaint den chioch), tairgeann
roinnt paisti nios U lachtaise mar gheall ar ghniomhaiocht laghdaithe na géine
tairgthe lachtaise. Taispeanann paisti eile, afach, ‘marthanacht lachtaise’, mar
fanann an ghéin ata freagrach langhniomhach agus tairgeann si lachtais.

(i) Luaigh cad chuige a bhfuil gniomhaiocht laghdaithe na géine tairgthe
lachtaise ann de réir mar a éirionn roinnt paisti nios sine.

[1]

An séchan a mbionn marthanacht lachtaise mar thoradh air, tharla sé i ndaoine
thart ar 8000 go 10000 bliain 6 shin. Bhi sin thart ar an am a chuir grapai daoine
tus le feirmeoireacht ainmhithe cosuil le heallach.

(if) Luaigh cad chuige a raibh tarlu an tséchain sin tairbheach do na daoine siud
a chuir tus leis an fheirmeoireacht.

[2]

*36ABY2124*
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Ta sé taispeanta ag seicheamhu géinte go bhfuil difriocht de bhun aonair ina
ngéandm acu siud a bhfuil marthanacht lachtaise acu.

i
i

CIR'C

3
g

(iii) Is sampla de SNP (polamorfacht nuicléitide aonair) i an difriocht de bhun
aonair is cuis leis an mharthanacht lachtaise.

Luaigh dha dhifriocht idir athru eipiginiteach agus SNP.
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(b) Ta taighde déanta ag taighdeoiri ar mharthanacht lachtaise i bpobal arsa daoine

agus i bpobal daoine na linne seo. Rinne siad anailis ar ADN (DNA) ¢ thaisi

daonna de phobal arsa daoine agus de phobal daoine na linne seo araon.

Tugann an tabla thios achoimre ar chuid da dtorthai. Ta an ailléil marthanachta

lachtaise ceannasach (M).

] . Miniciocht ghéinitiopa | Miniciocht
Aois Lion o
. feinitiopa na
mheasta | na ndaoine marthanachta
na samplai| aonair mm | Mm | MM lachtaise
850b0|,—,7500 8 1.00 | 0.00 | 0.00 0.00
iain
1000800 18 028 | 044 | 028 0.72
iain
Deonena | 450 0.15 | 0.48 | 0.37 0.85
inne seo

Foinse: Arna chur in oiritiint n Source: Ancient DNA Analysis Reveals High Frequency of European
Lactase Persistence Allele (T-13910) in Medieval Central Europe | PLOS One Used under Deed - CCO
1.0 Universal - Creative Commons

(i) Luaigh cad chuige nach raibh anailis déanta ach ar ocht sampla do dhaoine

a mhair 8500—-7500 bliain 6 shin.

(ii) Baineadh usaid as ISP (PCR) sular tharla an anailis ar an ADN (DNA).

Luaigh cad chuige a raibh sin riachtanach.

[1]

15869.07R

[1]
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(c) (i) Agus do chuid eolais ar chothromoid Hardy-Weinberg in usaid agat, riomh
miniciocht na hailléile culaithi (m) sa tsampla de dhaoine na linne seo.

Taispeain do chuid oibre.

[2]

(i) Riomh lion na ndaoine heitrisigeacha sa tsampla de dhaoine na linne seo.

Taispeain do chuid oibre.

[2]

[Tiontaigh an leathanach
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(iii) Agus an fhaisnéis ata curtha ar fail in usaid agat, luaigh miniu ar an mhéadu
ar mhiniciocht an fheinitiopa marthanachta lachtaise thar am.

[2]
(iv) Luaigh cad chuige arb iad na sonrai ata curtha ar fail maidir le daoine na
linne seo is mo is docha a chomhlionfadh riachtanais na n-aireamh
Hardy-Weinberg.
[1]

[Tiontaigh an leathanach
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Roinn B

Sa cheist seo measunoéfar thu ar chaighdean na cumarsaide scriofa agat lena
n-airitear usaid na saintéarmai eolaiocha.

9 Is proiseas tabhachtach é roghnu a chaomhnaionn pobail, ach a athraionn pobail
fosta le go dtig le speiceas nua forbairt.

(a) Cuir sios ar an phroéiseas a bhaineann le roghnu cobhsaitheach, ar a n-airitear
an cineal timpeallachta ina dtarlaionn sé agus a thionchar ar phobal. [6]
(b) Is féidir le roghnu a bheith ann mar gheall ar éagsulacht i bpobal.

Luaigh an doigh a bhféadfadh éagsulacht da leithéid tarla agus pléigh an doigh
ar féidir le speiceasu a bheith mar thoradh ar roghnu treoch. [12]

(a) Cuir sios ar phroiseas a bhaineann le roghnu cobhsaitheach, ar a n-airitear an
cineal timpeallachta ina dtarlaionn sé agus a thionchar ar phobal.

15869.07R
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(b) Is féidir le roghnu a bheith ann mar gheall ar éagsulacht i bpobal.

Luaigh an doigh a bhféadfadh éagsulacht da leithéid tarla agus pléigh an doigh
ar féidir le speiceasu a bheith mar thoradh ar roghnu treoch.

15869.07R
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Uimhir
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Marc
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Uimhir Scradaitheora

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.
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Statistical Formulae and Tables
1 Definition of Symbols
n = sample size
x = sample mean
0 = estimate of the standard deviation
These parameters are obtained using a calculator with statistical functions, remembering to

use the function for 6 — which may be designated a different symbol on the calculator — with
(n — 1) denominator.

2 Practical Formulae

2.1 Estimation of the standard deviation (error) of the mean (¢_)

6,2

n

A

X

2.2 Confidence limits for population mean

Xttt

>
=|QN

which can be rewritten, in terms of 6, as
X+ 6;)

where ¢ is taken from ¢ tables for the appropriate probability and n — 1 degrees of freedom.

9648 2



31

3.2

9648

Tests of significance

Student’s t test

Different samples are denoted by subscripts; thus, for example, X, and x, are the sample

means of sample 1 and sample 2 respectively.

The following formula for 7 is that to be used:

t= X _)_Cz
A2 A2
0, 0.
S %
n n,
which can be rewritten, in terms of 6., as
= xl 22
6 °+6.°

with »n+ n,— 2 degrees of freedom.

Chi squared test

Using the symbols O = observed frequency, E = expected frequency and X = the sum of

vy (O-EY

E

with n — 1 degrees of freedom (where n is the number of categories).

[Turn over



Table 1 Student’s ¢ values

d.f. p=0.1 0.05 0.02 0.01 0.002 0.001
1 6.314 12.706 31.821 63.657 318.31 636.62
2 2.920 4.303 6.965 9.925 22.327 31.598
3 2.353 3.182 4.541 5.841 10.214 12.924
4 2.132 2.776 3.747 4.604 7.173 8.610
5 2.015 2.571 3.365 4.032 5.893 6.869
6 1.943 2.447 3.143 3.707 5.208 5.959
7 1.895 2.365 2.998 3.499 4.785 5.408
8 1.860 2.306 2.896 3.355 4.501 5.041
9 1.833 2.262 2.821 3.250 4.297 4.781
10 1.812 2.228 2.764 3.169 4.144 4.587
11 1.796 2.201 2.718 3.106 4.025 4.437
12 1.782 2.179 2.681 3.055 3.930 4318
13 1.771 2.160 2.650 3.012 3.852 4.221
14 1.761 2.145 2.624 2.977 3.787 4.140
15 1.753 2.131 2.602 2.947 3.733 4.073
16 1.746 2.120 2.583 2.921 3.686 4.015
17 1.740 2.110 2.567 2.898 3.646 3.965
18 1.734 2.101 2.552 2.878 3.610 3.922
19 1.729 2.093 2.539 2.861 3.579 3.883
20 1.725 2.086 2.528 2.845 3.552 3.850
21 1.721 2.080 2.518 2.831 3.527 3.819
22 1.717 2.074 2.508 2.819 3.505 3.792
23 1.714 2.069 2.500 2.807 3.485 3.767
24 1.711 2.064 2.492 2.797 3.467 3.745
25 1.708 2.060 2.485 2.787 3.450 3.725
26 1.706 2.056 2.479 2.779 3.435 3.707
27 1.703 2.052 2.473 2.771 3.421 3.690
28 1.701 2.048 2.467 2.763 3.408 3.674
29 1.699 2.045 2.462 2.756 3.396 3.659
30 1.697 2.042 2.457 2.750 3.385 3.646
40 1.684 2.021 2.423 2.704 3.307 3.551
60 1.671 2.000 2.390 2.660 3.232 3.460
120 1.658 1.980 2.358 2.617 3.160 3.373
o0 1.645 1.960 2.326 2.576 3.090 3.291

Reproduced from R E Parker: Introductory Statistics for Biology second edition Studies
in Biology No 43 by permission of Edward Arnold (Publishers) Ltd
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Table 2 x* values

df. | p=0.900| 0.500 0.100 0.050 0.010 0.001
1 0.016 0.455 2.71 3.84 6.63 10.83
2 0.211 1.39 4.61 5.99 9.21 13.82
3 0.584 2.37 6.25 7.81 11.34 16.27
4 1.06 3.36 7.78 9.49 13.28 18.47
5 1.61 435 9.24 11.07 15.09 20.52
6 2.20 5.35 10.64 12.59 16.81 22.46
7 2.83 6.35 12.02 14.07 18.48 24.32
8 3.49 7.34 13.36 15.51 20.09 26.13
9 4.17 8.34 14.68 16.92 21.67 27.88
10 4.87 9.34 15.99 18.31 23.21 29.59
11 5.58 10.34 17.28 19.68 24.73 31.26
12 6.30 11.34 18.55 21.03 26.22 32.91
13 7.04 12.34 19.81 22.36 27.69 34.53
14 7.79 13.34 21.06 23.68 29.14 36.12
15 8.55 14.34 22.31 25.00 30.58 37.70
16 9.31 15.34 23.54 26.30 32.00 39.25
17 10.09 16.34 24.77 27.59 33.41 40.79
18 10.86 17.34 25.99 28.87 34.81 42.31
19 11.65 18.34 27.20 30.14 36.19 43.82
20 12.44 19.34 28.41 31.41 37.57 45.32
21 13.24 20.34 29.62 32.67 38.93 46.80
22 14.04 21.34 30.81 33.92 40.29 48.27
23 14.85 22.34 32.01 35.17 41.64 49.73
24 15.66 23.34 33.20 36.42 42.98 51.18
25 16.47 24.34 34.38 37.65 4431 52.62
26 17.29 25.34 33.56 38.89 45.64 54.05
27 18.11 26.34 36.74 40.11 46.96 55.48
28 18.94 27.34 37.92 41.34 48.28 56.89
29 19.77 28.34 39.09 42.56 49.59 58.30
30 20.60 29.34 40.26 43.77 50.89 59.70
40 29.05 39.34 51.81 55.76 63.69 73.40
50 37.69 49.33 63.17 67.50 76.15 86.66
60 46.46 59.33 74.40 79.08 88.38 99.61
70 55.33 69.33 85.53 90.53 10043 | 112.32
80 64.28 79.33 96.58 101.88 | 112.33 | 124.84
90 73.29 89.33 107.57 | 113.15 | 124.12 | 137.21
100 82.36 99.33 118.50 | 12334 | 13581 | 149.45

Reproduced from R E Parker: Introductory Statistics for Biology second edition Studies
in Biology No 43 by permission of Edward Arnold (Publishers) Ltd
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