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10.

11.

12.

TREOIRLINTE GINEARALTA DO SCRUDAITHEOIRI — PAIPEAR 1

Cuirtear tri chinedl piondis 1 bhfeidhm ar obair iarrthéiri mar a leanas:

e Botuin - earrdidi matamaiticiala/abhar fagtha ar lar ~ (-3)
e Sciorrthai - earraidi uimhritla (-1)
e Miléamh (ar choinnioll nach ndéantar roshimpliu ar an tasc) (-1).

Na hearraidi a tharlaionn go minic agus nach mor na piondis seo a chur i bhfeidhm orthu, ta
siad liostaithe sa scéim. Seo a leanas na lipéid ata orthu: B1, B2, B3,..., S1, S2,..., M1,
M2,...etc. Ni liostai iomlana iad seo.

Le linn marcanna a thabhairt i leith iarrachtai e.g. larr 3, tabhair an méid seo a leanas do

d’aire:

e aon chéim cheart, abhartha 1 gcuid de cheist, tuilleann an chéim sin, ar a laghad, an marc 1
leith na hiarrachta at4 ag gabhail leis an gcuid sin

e mas rud ¢ go bhfagann asbhainti go bhfuil marc airithe nios isle nd an marc i leith
iarrachta, ansin ni mor an marc i leith iarrachta a thabhairt

¢ ni thugtar marc idir nialas agus an marc 1 leith iarrachta riamh.

Tugtar nialas d’obair gan fiuntas. T4 roinnt samplai d’obair den sort sin liostaithe sa scéim
agus na lipéid W1, W2, .. etc. orthu.

Ciallaionn an frasa “aimsiu n6 iomrall” nach dtugtar marcanna pairteacha — faigheann an t-
iarrth6ir na marcanna abhartha go 1€ir n6 ni thaigheann sé/si marcanna ar bith

Ciallaionn an frasa “agus stopann sé/si”” nach léirionn an t-iarrthéir aon obair thiuntach eile.

Is ionann réiltin agus a ra go bhfuil notai speisialta ann a bhaineann le marcail cuid airithe de
cheist. T4 na noétai sin le fail direach 1 ndiaidh an bhosca ina bhfuil an réiteach abhartha.

Nil sé 1 gceist gur liostai iomlana até sna réitigh shamplacha ar gach ceist ar leith —
d’fhéadfadh sé tarlti go bhfuil réitigh chearta eile ann. Aon scradaitheoir até éiginnte faoi
bhailiocht an chur chuige a ghlacann aon iarrthoir ar leith 1 gcas aon cheiste, ba choir do/di

teagmhail a dhéanamh lena scriidaitheoir comhairleach.

Mura rud € go léiritear a mhalairt sa scéim, glac leis an gceann is fearr de dha iarracht né nios
mo6 — fit amhdin 1 gcas iarrachtai a cealaiodh.

Ni ghearrtar pionos ar an earraid chéanna sa chuid chéanna de cheist ach aon uair amhdin.

Marcanna 1 leith iarrachta ar a mhéad is ceart a thabhairt do chasanna airithe, d’thioruithe
agus do threagrai a thig ¢ 1€éaraidi (mura rud € go n-iarrtar amhlaidh).

Tugtar an marc i leith iarrachta, ar a mhéad, 1 gcas botun, dbhar ar lar n6 miléamh a bheadh
tromchuiseach.

Na gearr pion6s as camog a usaid in ionad pointe dheachulaigh e.g. is féidir €5,50 a scriobh in
ionad €5.50.
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CEIST 1

Cuid (a) 10 (5, 5) marc Iarr (2, 2)
Cuid (b) 20 (5,10, 5) marc Iarr (2,3,2)
Cuid (¢) 20 (5,5, 5,5) marc Iarr (2,2, 2,2)
Cuid (a) (5, 5) marc Iarr (2, 2)
1. (a) Ta X —6x+t=(x+ k), ait ar tairisigh iad ¢ agus .
Faigh luach & agus luach ¢.
(a) Comhéifeachtai a Chothromu 5 mharc Iarr 2
Luachanna 5 mharc larr 2
1(a)
x?—6x+t=(x+k) = x*—6x+t=x"+2kx+k’.
o 2k=-6agus t=k> = k=-3agus t=09.
No
(a) Cearnog Fhoirfe 5 mharc Iarr 2
Luachanna 5 mharc Iarr 2
1(a)
x*—6x+t = (x+k)
Ta (x2 —6x+ t) ina chearno6g thoirfe
(x=3) =x>—6x+9
=k=-3agus t=9
Botuin (-3)

B1 Forbairt (x + a)z aon uvair amhain

B2 Le linn comhéifeachtai a chothromu, ni usaidtear comhchodanna comhchosula
B3 Séanta
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Cuid (b) 20 (5, 10, 5) marc Iarr (2,3, 2)

(b) Agglacadh leis gur réaduimhir i p, cruthaigh go bhfuil fréamhacha réadacha ag an
gcothroméid X —4 px— x+2p=0.

(b) Socraitear an Chothromoid 5 mharc Iarr 2
Ionadi cheart in b — 4ac 10 marc Iarr 3
Crioch 5 mharc Iarr 2

b)) X —4px—x+2p=0= X +x-4p-1)+2p=0.

b* —4ac = (—4p —1)2 —4(2p): 16p° +8p—-8p+1=16p> +1> 0 le haghaidh p uile.
.. Ta na fréamhacha réadach.

Botuin (-3)

B1 Forbairt (a + b)2 aon uair amhain
B2 Luach micheart a

B3  Luach micheart b

B4 Luach micheart ¢

B5  Sin neamh-chomhionannais
B6 Séanta
B7  Asbhaint mhicheart n6 gan aon asbhaint a bheith ann

Lch 6 de 82




Cuid (¢) 20 (5, 5,5,5) marc Iarr (2,2, 2,2)

(c) Fachtoiriis ea (x—2) agus (x+1) de x’ +bx’ +cx+d.
(i) Sloinn ¢ i dtéarmai b.
(ii) Sloinn d i dtéarmai b.

(iii) Ag glacadh leis gur tri théarma leantacha iad b, ¢ agus d i seicheamh comhbhreise,
faigh a luachanna.

f2) agus f(-1) 5 mharc Iarr 2
Luach c i dtéarmai b 5 mharc Iarr 2
Luach d i dtéarmai b 5 mharc Iarr 2
Luachanna 5 mharc Iarr 2
1(0) ()

Is fachtoir é (x-2) = f(2)=0. .. 8+4b+2c+d=0 = 4b+2c+d=-8.
Is fachtéir € (x+1) = f(-1)=0. .. -l+b-c+d=0 = b-c+d=1.

3b+3¢c=-9 = b+c=-3 = c=-b-3.

1(c) (i) Tri chuid (i)

4b+2c+d =-8
2b—2c+2d =2
6b+3d = -6 = 2b+d=-2 = d=-2b-2.

1 (¢) (iii) Seicheamh comhbhreise b,c,d = c—-b=d—-c=2c=b+d.
S2b-6=b-2b-2 = b=-4

sc=1 agus d=6

Botuin (-3)

Bl Séanta

B2  Asbhaint fréamha 6 fhachtoir
B3 Raiteas AP

Sciorrthai (-1)
S1  Uimbhritil

Gan fiuntas
W1 Seicheamh Iolraioch

No
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Roinnt + fuilleach =0 5 mharc Iarr 2
Luach c i dtéarmai b 5 mharc Iarr 2
Luach d i dtéarmai b 5 mharc Iarr 2
Luachanna 5 mharc Iarr 2
1(c) (D)

(x—2)x+1)= (x2 —x- 2) fachtoir

1 (¢) (ii) ( )
x+(b+1

x? —x—2>x3 +bx?+ex+d

X’ —x*—2x
B+1)x* +(c+2)x+d
(b+1)x* —(b+1)x—2(b+1)
(c+2x+(B+x+d+2(b+1)=0

6s rud é gur fachtdir é (x2 -x-2

[(c+2)+ (B +1)p+[d+2(B+1)]=(0)x+(0)

Combhéifeachtai a Chothromt

i) b+c+3=0 = c¢c=-3-b
(i) d+2b+2=0 = d=-2b-2

1 (¢) (iii) Mar até sa chuid sin roimhe seo

Botuin (-3)
B1 (x - 2)(x + 1) uair amhdin
B2 Séanta

B3 Le linn comhéifeachtai a chothromu, ni usaidtear comhchodanna comhchostla

Sciorrthai (-1)
S1  Gan sin a athru nuair ata deali & dhéanamh

larrachtai
Al Aon iarracht chun roinnt a dhéanamh

Gan fiuntas
W1 Seicheamh Iolraioch
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Fachtoir eile Lineach & Iolra 5 mharc Iarr 2
Luach c i dtéarmai b 5 mharc Iarr 2
Luach d i dtéarmai b 5 mharc Iarr 2
Luachanna 5 mharc Iarr 2
1 (¢) (i) (ii)

(x—2)(x+1): (x2 —x—2) fachtoir
(x2 —x—2)(x—%j:x3 +bx* +cex+d

2
x3—x2—2x—d%+%+d:x3 +bx’ +ex+d

X +(—%—1ij +(—2+%)x+d:x3 +(B)x? +(c)x+(d)

Combhéifeachtai a Chothromu

d
i 245 =
® 5 =¢
—-4+d=2c
d
i) : —=-1=b
(ii) 5
-d-2=2b
-2b-2=d

Cuir an luach seo le haghaidh d isteach in (i)

(@)
-4-2b-2=2c
-6-2b =2c
c=-3-b

1 (¢) (iii) Mar ata sa chuid sin roimhe seo

Botuin (-3)

Bl Séanta

B2 (x—2)(x+1)uair amhain

B3 Le linn comhéifeachtai a chothrom, ni saidtear comhchodanna comhchosula

larrachtai
Al  Gan fachtoiri eile a bheith lineach ach amhain in (1)

Gan fiuntas
W1 Seicheamh Iolraioch
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CEIST 2

Cuid (a) 10 (5, 5) marc Iarr (2, 2)
Cuid (b) 20 (10, 10) marc Iarr (3, 3)
Cuid (¢) 20 (5,5, 5,5) marc Iarr (2,2, 2,2)
Cuid (a) 10 (5, 5) marc Iarr (2, 2)
(a) Réitigh na cothromo6idi comhuaineacha
2x+3y=0
x+ty + z=0
3x+2y—4z=09.
Cuid (a) Athrég amhain 5 mharc Iarr 2
Luachanna eile 5 mharc Iarr 2
2 (a)
4x+4y+4z=0
3x+2y—-4z=9
Tx+6y=9
4x+6y=0

3x=9 = x=3... y=-2agus z=-1.

Botuin (-3)

Bl  Ni iolraitear ach taobh amhdin den chothromoéid

B2  Ni fhaightear an 2" luach, tar éis an 1" luach a fhail

B3  Ni fhaightear an 3" luach, tar éis an da cheann eile a fhail

Sciorrthai (-1)
S1  Uimbhriuil
S1 Gan sin a athru nuair ata deala 4 dhéanamh

Gan fiuntas
W1 Triail agus earrdid amhain
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Cuid (b) 20 (10, 10) marc Iarr (3, 3)

(b) Isiad a” agus B° fréamhacha na cothroméide x%? —12x+16 =0, 4it a bhfuil
a >0agus f > 0.
(i) Faighluach af .
(ii) Uaidh sin, faigh luach o + S.

(b) (i) Luach aff 10 marc Iarr 3
(b) (i)  Luach (a+ g) 10 marc Iarr 3
2(b)®

a’p?=16 = af=4

2(b) (i) a’+p%=12 agus af =4.
(@+pB) =a?+ B +2af =12+8=20.

L a+ B =+20=245.

Botuin (-3)

Bl Séanta

B2  Suim mhicheart

B3  Toradh micheart

B4  Raitis mhichearta

B5 Luach iomarcach gach uair

Sciorrthai (-1)
S1  Uimbhriuil
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Cuid (¢) 20 (5,5,5,5) marc Iarr (2,2,2,2)

(¢) (i) Cruthaigh i gcas gach réaduimhir a agus b go bhfuil

a’ —ab+b* > ab.
(ii) Biodh a agus b ina réaduimhreacha neamhnialasacha sa chaoi go bhfuil a +5b > 0.

Taispeain go bhfuil % + b > 1 + l
b” a a b
(c) (i) 5 mharc Iarr 2
(ii) Fachtoiri 5 mharc Iarr 2
Usiid chuid (i) 5 mharc Iarr 2
Crioch 5 mharc Iarr 2

2 (¢) (i)
(a—b)2 >0 = a’-2ab+b*>0.

a’—ab+b*>ab.

b a+ b (a+b)(a2—ab+b2)
_2 .

2 (¢) (ii) 1%+

a  ab a’b?
a+b)(a*—ab+b* b b
ach 40 _ ), @ (94) i chuid Gy
ab ab
ab(a+b) _atb _ a b 11
a’b’ ab ab ab b a
LI
b> a®> a b
NO
2 (c) (ii)
a b _ 1 1
- _2_+_
b a* a b

Tolraigh trasna faoi a’h’, atd deimhneach:
& a’+b’ > ab’ +ba’
& (a+b)(a2 —ab+b2) >ab(a+D)

< a’—ab+b>>ab, 6srudé gobhfuil a+b5>0
fior, tri chuid (i).

Botuin (-3)

Bl  Forbairt (a—5)* aon uair amhain
B2  Fachtoiri a’ +b’

B3  Séanta

B4  Sin neamh-chomhionannais
B5 Asbhaint mhicheart n6 gan aon asbhaint a bheith ann
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Sciorrthai (-1)
S1  Uimbhriuil

larrachtai
Al @’ +b* =(a+b)a* +b*)

Gan fiuntas
W1 Luachanna airithe

(c) (i) 5 mharc Iarr 2
(i) Comhainmneoir 5 mharc Iarr 2
Fachtoirithe 5 mharc Iarr 2
Criochnaithe 5 mharc Iarr 2

2(c) (@

Mé ta (a* —ab+b)2 ab, ansin (a* —ab+b*)-ab >0
(a2 —czberz)—abza2 —2ab+ b’

(a-b)

0

AV

2 (c¢) (ii)
Mété%+izl+l,ansin(%+%)—(1+1J20
b a a b b a a b
(14_&)_(14_1)_a3+b3—ab2—a2b
b’ a’ a b a’b?

_ (a3 —azb)—(ab2 —b3)

a’b’
_a*(a-b)-b*(a-b)
- a’b’

(a=b)a> -]
- a’b’

(a - b)[(a — b)(a + b)]
(ab)

(a—b)(a+b)

=——~2 >0, marta (a+h)>0

(ab)’

Botuin (-3)
B1 Séanta
B2 Sin Neamh-Chomhionannais

B3 Nil fachtdiri (a2 - bz) ann ach aon uair amhain
B4  Asbhaint mhicheart n6 gan aon asbhaint a bheith ann

Gan fiuntas
W1 Luachanna airithe
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CEIST 3

Cuid (a) 10 (5, 5) marc Iarr (2, 2)
Cuid (b) 20 (5,5, 10) marc Iarr (2,2, 3)
Cuid (¢) 20 (5,5, 5,5) marc Iarr (2,2, 2,2)
Cuid (a) 10 (5, 5) marc Iarr (2, 2)

(a) Faigh x agus y sa chaoi go bhfuil

L)

Luachailtear 4™ 5 mharc Iarr 2
Crioch 5 mharc Iarr 2
3(a)

F )G =006 o6
()l L))

No
Athrog amhain 5 mharc Iarr 2
Athrog eile 5 mharc Iarr 2
3
(i) 3x+4y=20.6=18x+24y =120
(ii) Sx+6y=324= 20x+24y =128
-2x=-8
x=4
(1) 3x+4y=20
12+4y =20
4y=8=y=2
Botuin (-3)

B1 Foirmle don inbhéarta
B2 Iolrt maitriseach

Sciorrthai (-1)

S1  Gach eilimint mhicheart san 1olra maitrise
S2  Uimhritil

S3  Gan sin a athru nuair ata deald a4 dhéanamh
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Cuid (b) 20 (5, 5,10) marc Iarr (2,2, 3)

(b) Biodh z, = s+8i agus z, = +8i, it a bhfuil se R, e R agus i*> = —1.
(i) Ag glacadh leis go bhfuil |z,| =10, faigh na luachanna a d’théadfadh a bheith ar s.

(i) Ag glacadh leis go bhfuil arg(z, )= 37”, faigh na luachanna a d’fhéadfadh a bheith

ar t.
(b) (i) Luachanna don mhodal 5 mharc Iarr 2
Luachanna s 5 mharc Iarr 2
(ii) Luach ¢ 10 marc Iarr 3

3(b) (i) [s+8]=10 = Vs +64=10 = s> =36. .. 5=16.

3 (b) (ii) tan%[:% — —t=8 = t=-8.

No
3 (b) (i) z,=s+8i=|z|=10
Vs? +64 =10
s2+64=100
s* =36
S =i6 Z2 __8l'
3 (b) (ii) i
tana:tanzzl 8 i
4 ; a 0
f|=8=1=-8 4 4
Botuin (-3)
B1 Modal Foirmle
B2 Séanta

B3  Nil ach luach amhain ann do s
B4 Léaraid do z, aon uair amhain
B5  Argoéint mhicheart

B6 Sainmhinit triantanachta

B7 Luachanna modail

B8 tan3—7[:1
4

Sciorrthai (-1)
S1 Luach Triantanachta
S2  Uimbhriuil
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Cuid (¢) 20 (5,5,5,5) marc larr (2,2, 2,2)
(¢) (i) Bainusaid as teoirim De Moivre chun na cuig thréamh den chothromoid
22 =1.
a thail san fthoirm pholach.
(i) Roghnaigh w, ceann amhdin de na fréamhacha, it w = 1. Cruthaigh go bhfuil
w? +w> réadach.
) . 2nrw
©@z= c:sT 5 mharc Iarr 2
5 thréamh 5 mharc Iarr 2
(¢) (i) w* + w’ mar shuim cos agus sin 5 mharc Iarr 2
Réadach 5 mharc Iarr 2
3 (c) ()
1
z= (cosO + isinO)g = cos(o +52m[j + z'sin(O +52n7z} forn=0,1,2,3,4.
n=0 = z,=1
2 .. 2x
n=1 = z =cos— +isin—.
5 5
47 .. Az
n=2= z,=cos— +isin—.
5 5
T .. 6brx
n=3 = z,=cos— +isin—.
5 5
8t .. 8«
n=4 = z, =cos— +isin—.
5 5
3 (c) (ii)

2 .2
Biodh w=z, =cos?ﬂ+ismTﬁ.

) 3 or .. 2xY or . 2xY
W +w =|cos—+isin— | +|cos— +isin—
5 5 5 5

Az .. 4rx 6r .. 6r
=COS— +isiIn— + COS— +iSin—
5 5 5 5

6r A [ . 670 . 4rx
=| cOS— + c0S— |+ i| sin — + sin —
5 5 5 5
= (2coszzcos zj + i(2 sin 7z cos zj
5 5
= —2005% +1i(0),

/4 .
=-2 cosg, atd réadach
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Botuin (-3)

B1 Foirmle De Moivre uair amhain
B2 Feidhm De Moivre

B3 Séanta

B4 Foirmle Thriantanachta

B5 Foirmle pholach aon uair amhain
B6 i

Sciorrthai (-1)

S1  Luach triantdnachta

S2  Fagtar fréamh ar lar
Nota: Ni mor (0) i a thaispeaint

larracht
Al Usdid deachulacha in c(ii)

Gan fiuntas
W1 Usdaidtear w=1 in c(ii)
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CEIST 4

Cuid (a) 10 (5, 5) marc Iarr (2, 2)
Cuid (b) 15 (5, 5, 5) marc Iarr (2,2,2)
Cuid (¢) 25(5,5,5,5,5) marc Iarr (2,2,2,2,2)
Cuid (a) 10 (5, 5) marc Iarr (2, 2)
(a) Scriobh an deachuil aththillteach 0-474747..... mar shraith iolraioch éigriochta agus
uaidh sin scriobh mar chodéan 1 .
Sraith 5 mharc Iarr 2
Codan 5 mharc Iarr 2
4 (a)
0-474747 ........ = 47 + 472 + 473 + e
100 100~ 100
47
a _ 100 _ 47
I=r 1 99
100
Botuin (-3)

B1 Foirmle éigriche aon uair amhdin
B2  a micheart
B3  rmicheart

Sciorrthai (-1)
S1  Uimbhriuil
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Cuid (b) 15 (5, 5, 5) marc Iarr (2,2, 2)

(b) Iseicheamh comhbhreise, is ¢ —18 an cuigit téarma agus is ¢ 12 an deichit téarma.
(i) Faigh an chéad téarma agus an chomhbbhreis.
(ii) Faigh suim na chéad chiiig théarma déag den seicheamh.

(b) (i) Téarmaiin a agus d 5 mharc Iarr 2

Luachanna a agus d 5 mharc Iarr 2
(b) (ii) Suim 5 mharc Iarr 2
4 (b) (i)

I,=-18 = a+4d=-18
w=12 = a+9d=12
-5d=-30 = d=6 agus a=-42

4 (b) (i)

S, :§{2a+(n—l)d}. oSy :1?5{—84+14(6)} - 1?5(0): 0.

Botuin (-3)

B1 Téarma A.P.

B2  Foirmle A.P. aon uair amhain (Téarma)

B3 a micheart

B4 d micheart

B5 Foirmle do shuim sraithe uimhriochta aon uair amhain

Sciorrthai (-1)
S1  Uimbhritl

Gan fiuntas
W1 Déileailtear leis mar G.P.
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Cuid (¢) 25(5,5,5,5,5) marc Iarr (2,2,2,2,2)

(¢ (i) Taispedin go bhfuil (r+1)’ —(r-1)* = 6r% +2.

n
(i) Uaidh sin, nd ar shli eile, cruthaigh go bhfuil » 12 = nln +1)2n +1)
r=I 6
30
(iii) Faigh Z(M +1)
r=I1
(c) (i) 5 mharc Iarr 2
4 (c) (i) (r+1)P = (r =17 =73 +3/2 +3r+l—(r3 — 32 +3r—1): 6r2 +2.

NO

4.(0) (i)
(r+1F = (=1 =[(r+ )= (=D +1F + (- + 1Y = 1)+ (= 1)
[r+1—r+1][r2 +2r+147° —147° —2r+1]
(2)3r +1)
6r*+2

Botuin (-3)
Bl Forbairt (r + 1)3 aon uair amhain

B2 Forbairt (r - 1)3 aon uair amhain

B3 Foirmle a° - b°
B4 Séanta

B5  Forbairt (#+1)° aon uair amhain

B6 Forbairt (r - 1)2 aon uair amhain
B7 Forbairt dhéthéarmach aon uair amhain
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(c) (ii) Taispeantar Cealu agus Suimiu 5 mharc Iarr 2
Cruthaigh S mharc larr 2

4 (¢) (ii)

¥
A - 2 = 6(F)+2

(-1 - (03] = 6(n-2) +2
Bo— (7] = 6(n-1) +2
(n+1)3—M = 6n® +2

1)+n*-1 = 6 n 2492
(n+1) +n Zr n
Zrz=l(n3+3n2+3n+1+n3—1—2n) = l(2rz3+?a112+n)
6 6

r=1

n(20°+3n+1)  n(n+1)(2n+1)

6 6
NO
4(c) (i) Cruthaigh tri ionducht 12 +2% +3% +.cccc... +n’ = %(n +1)2n+1)
P(1) : Tastail n =1 %(2)(3): 1= Fior le haghaidh n = 1

P(k) : Glac leis gur fior le haghaidhn =k: =S, = %(k +1)2k +1)

Chun a chruthu: §,,, = %(k +2)(2k +3)

Crutht: S,,, =17 +2% +....k’ +(k+1) = %(k +1)2k +1)+ (k +1), ag baint usaid as P(k)

)

k
— |
(k;rl)[ﬂc2 +k+6k+6]

=%[2k2 +7k+6]

—
=~
+
—

(2k +1)+6(k +1)]

=%[(k+2)(k+3)]

= T4 an fhoirmle fior le haghaidh 7 = (k +1), ma ta si fior le haghaidh n = k
Ta si fior le haghaidh n =1= t4 si fior le haghaidh gach n

* Ni mor tri théarma a thaispedint ag an tis agus dhé cheann a thaispedint ag an deireadh nd
vice versa
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Botuin (-3)

Bl Séanta

B2  Ni mor cealu a bheith ar taispedint n6 intuigthe
B3 Téarma fagtha ar lar

B4 Forbairt (n + 1)3 aon uair amhain

Cuid (c¢) (iii) 10 (5, 5) marc Iarr (2, 2)
Ionadu Ceart ar r =30 agus r =10 5 mharc Iarr 2
Suim 5 mharc Iarr 2
4 (c) (iii)

30

5 _ 30 - 10 5 )
Z(3r +1) 3) 17 =3> 7 +30-10
1 1

r=11

= 3(30)(3 1)(6 1) - 3(10)(1 1)(21) +20=28365-1155+20=27230.
6

6
Botuin (-3)
B1 Foirmle
B2 Ni (X30—X10) at4 ann
B3 Luachn

Sciorrthai (-1)
S1  Uimbhritil
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CEIST 5

Cuid (a) 10 (5, 5) marc Iarr (2, 2)

Cuid (b) 20 (5,5, 10) marc Iarr (2,2, 3)

Cuid (¢) 20 (5,5, 5,5) marc Iarr (2,2, 2,2)

Cuid (a) 10 (5, 5) marc Iarr (2, 2)

(a) Réitigh an chothromoid: log, (x + 6)— log, (x + 2) =1.

Cuid (a) Cuirtear an dli logartam i bhfeidhm 5 mharc Iarr 2
Luach 5 mharc Iarr 2

log, (x +6)—1log, (x +2)=1.

logz[x+6j=l = x+6 =2

x+2 x+2
SL2x+4=x+6 = x=2.

Botuin (-3)
B1 Dlithe Logartam
B2 Séanta
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Cuid (b) 20 (5, 5,10) marc Iarr (2,2, 3)

(b) Bain tisaid as ionduchta chun a chruthu go bhfuil

2+(2x3)+ 2x3% )+ 2x3% )+ o +(2x3"1) = 37 1, ait ar slanuimhir
dheimhneach i n.
(b) P(1) 5 mharc Iarr 2
P(k) 5 mharc Iarr 2
Pk+1) 10 marc Iarr 3

5 (b)
Tastail le haghaidhn =1, P(1)=3'-1=2.
.. Fior le haghaidh n = 1.

Glac le P(k). (Is é sin le ra, glac leis gur fior le haghaidh n =k.).

i.e., glac leis go bhfuil S, =3 -1, ditarb é S, suim an chéad k téarma.

Déaduchtaigh P(k+1). (Is é sin le r4, déaduchtaigh firinne le haghaidh n = k+1.)
i.e. déaduchtaigh go bhfuil S, , =3"-1.
Cruthtnas: S, =S, +7;,, =3" —=1+2x3" =3(3")-1=3""-1.

". Fior le haghaidh n = k+1.

D4 bhri sin, t& P(k +1) fior aon uair ata P(k) fior. Os rud é go bhfuil P(1) fior, ansin,
tri ionduchtq,
ta P(n) fior, le haghaidh gach ceann de na sldnuimhreacha deimhneacha n.

Botuin (-3)
Bl S¢anta
B2 Nihé T, achuirtear le gach taobh

B3 Nihé n=1 ataigceist

Gan fiuntas
W1 P(0)
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Cuid (¢) 20 (5,5,5,5) marc larr (2,2, 2,2)

2 4
(¢) (i) Déan (x+lj agus (x+lj a fhorbairt.
X X

(ii) Uaidh sin, no ar shli eile, faigh luach x4 L, ag glacadh le x + ! =3.
x4 X

2
1
(c) (i) (x + —) 5 mharc Iarr 2
X
1 4
(x + —] 5 mharc Iarr 2
X
(¢) (i) Téarmai bailithe 5 mharc Iarr 2
Luach 5 mharc Iarr 2
S (¢) ()
2
(x+lj = x? +2+L2.
X X

4 2 3
(x+1—j :x4+4C1x3(l}+4C2x2(1) +4C3x(l) +(1)4
x x x x x

4 1
=x* +4x? +6+—2+—4.
X X

NO

X
(., 1Y , 1
=\ x*+— | +202) x7 +— |+4
X X
+4x2+iz+4
X X
1

4
=x'+4x’ +6+—+—

X X
5 () (iD)
1Y 4 1 1 1
(x+—j :81:x4+4x2+6+—+—:(x4+—j+4(x2+—j+6

x 2 4 4 2

X X X X
g x4+i4=75—4(x2+i2j.

X X

Ach x? +2+L2=9 = x’ +L2:7.
X X

Cxte L =75-08=47.
X
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Botuin (-3)

B1 Forbairt Dhéthéarmach aon uair amhain
B2 Séanta
n n .
B3 Luach ( ] no gan aon ( J a bheith ann
r r
B4 «x°
B5 Forbairt ( l) aon uair amhain
X
B6  Forbairt ( l) aon uair amhain
X
2 1 7 2 1 .
B7  Luach | x” +— | n6 gan aon | x” + —- | a bheith ann
X X
NO
(¢) (ii) Fréamhacha 5 mharc Iarr 2
Luach S mharc Iarr 2
5 (¢) (ii)
1 2
(x v _j _(3)
X
x'=T7x*+1=0
, 7+345
x =
2
2
L _[743V5 J{ 2 jz
x* 2 74345
94+ 424/5 4
= +
4 94 + 4245
_2209+9874/5 472145
474215  47-2145
103823 + 46389+/5 — 463894/5 — 103635
2209 — 2205
=47
Mar an gcéanna, nuair ata x° = / _j\/g , xt+ % =47
X
Le notail: ni mor dha thréamh a thastail.
Botuin (-3)
B1 Nil foirmle na bhfréamhacha ann ach uvair amhain

B2 Séanta
1 2

B3 Forbairt (x + —j aon uair amhain
X

Iarrac%ztal'

Al Usaidtear deachulacha
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CEIST 6

Cuid (a) 10 (5, 5) marc Iarr (2, 2)
Cuid (b) 20 (5,5, 10) marc Iarr (2,2, 3)
Cuid (¢) 20 (5,5, 5,5) marc Iarr (2,2, 2,2)
Cuid (a) 10 (5, 5) marc Iarr (2, 2)

(a) Nil ach fréamh réadach amhdin ag an gcothromoid > +x?-4=0.

Ag glacadh le x, =% mar an chéad mheastachan ar an bhfréamh, bain isaid as modh

Newton-Raphson chun x,, an dara meastachan, a thail.

(a) Difreail 5 mharc Iarr 2
Luach 5 mharc Iarr 2
6 (a)
3} f(3)
n=fl7-5 3
2) 1'(3)
3 27 9 13
=x+x'-4 = —|=—+——4=—
flx)=xex f{zj 8 4
f'(x)=3x2+2x = f’(éjzﬂ-i— _39
2) 4
302 31 8 4
xz————:———:—:—_
2 ¥ 2 6 6 3
Botuin (-3)

Bl Foirmle Newton-Raphson aon uair amhdin

B2 Difreail
B3 Séanta

B4 x ;té
2
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Cuid (b) 20 (5, 5, 10) marc Iarr (2, 2, 3)

(b) Is cothromo6idi paraiméadracha cuair iad seo thios:

2 -1
X =
t+2
y=—— 4t a bhfuil te R\ {-2}.
t+2

(i) Faigh ﬂ
dx
(i) Cad a chuireann do threagra ar chuid (i) in iul duit i dtaobh chruth an ghraif?

(b) (i) dax no L4 5 mharc Iarr 2
dt dt
L 5 mharc Iarr 2
dx
6 (b) ()
_u-l de _(e+2R-(2c-1)1 _ 5
1+2 dt (t+2) (r+2)*
t dy 1t+2)-tll 2
po b v )2()= ~
1+2 dt (t+2) (t+2)
LAy _dvdi 2 () 2
Cdx dtodx (1422 5 5
Botuin (-3)
Bl Séanta

B2 Difreail

B3 d_y micheart
dx

larrachtai
Al Earraid san thoirmle dhifreala

NO
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Iarr 2

(b) (i) 7 a dhiothu 5 mharc
L 5 mharc Iarr 2
dx
6 (b) (i)
‘o 2t -1 ot
t+2 4 t+2
:>t_(—2x—l) t:—2y
(X - 2) y—1
_(2x-1) _(-2y)
(x-2)  (v-1)
= 2x+1=5y
B _2
dx 5
Cuid (b) (ii) 10 marc Iarr 3
6 (b) (ii) ’
Os rud ¢ go bhfuil an thana tairiseach, is (fo-thacar de) line dhireach i
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Cuid (¢) 20 (5,5,5,5) marc Iarr (2,2,2,2)

(c¢) Déantar cuar a shainiu leis an gcothromoid x? y3 +4x+2y=12.
(i) Faigh % i dtéarmai x agus y.
X
(ii) An tadhlai leis an gcuar ag an bpointe (6 ,0), taispedin go bhfuil sé ina thadhlai leis
an gcuar ag an bpointe (0 ,3) freisin.

(c) (i) Difreail 5 mharc Iarr 2

Leithlisiu % 5 mharc Iarr 2
(¢) (ii) Cothromoid an lf' Tadhlai 5 mharc Iarr 2

Cothroméid an 2" Tadhlai 5 mharc Iarr 2
6 (c) ()

X2y +ax+2y=12 = x2.3y2d—y+y3.2x+4+2d—y= 0.
dx dx
dy dy - 2xy3 -4

(3x2y2+2):—2xy3—4 = —

dv dx  3x? y2 +2
6 (c) (ii)
dy _ —2xy° -4
dx 3x°y° +2
A g , . —4
Is ¢ atd 1 bhfana an tadhlai ag (0, 6) na 5 =-2.
Is ¢ ata 1 gcothromoid an tadhlai ag (0, 6)nd y—-6=-2x = 2x+y=6.
Is ¢ at4 i bhfana an tadhlai ag (3, 0) na _74 =-2.
Is ¢ atd i gcothromoid an tadhlai ag (3, 0)nd y=-2(x-3) = 2x+y=6.
.. an tadhlai céanna ata ann.
Botuin (-3)
B1 Difreail
B2 Séanta

B3 Luach micheart x n6 gan aon luach x san thana
B4 Luach micheart y n6 gan aon luach y san thana
B5 Cothroméid an tadhlai

B6 Concluid mhicheart n6 gan choncluid a bheith ann
Sciorrthai (-1)
S1 Uimbhritil

larrachtai
A1l Earraid san thoirmle dhifreala

Y 3x’y? Y o4i2? —> agus usdideann na tr (QJ
dx dx dx dx
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NO

(c) (ii) 10 marc Iarr 3

6 (c) (i)
dy _ —2xy’ —4
dx 3x°y° +2

Is ¢ atd 1 bhfana an tadhlai ag 4(0, 6) né _74 =-2=m
Is ¢ ata 1 bhfana an tadhlai ag B(3, 0) nd _74 =2 =m

Is ¢ at4 1 bhfana na line [AB] n4d m, = %6 =-2

Da bhri sin, m, =m, =m, =2

= is € an line tri 4 agus B an tadhlai ag an d4 phointe.

Botuin (-3)
B1 Fagtar an fana ar lar
B2 Déaduchtt micheart no nil aon déaduchti ann
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CEIST 7

Cuid (a) 10 (5, 5) marc Iarr (2, 2)
Cuid (b) 20 (10, 10) marc Iarr (3, 3)
Cuid (¢) 20 (5,5, 5,5) marc Iarr (2,2, 2,2)
Cuid (a) 10 (5, 5) marc Iarr (2, 2)

(a) Difreail x? i leith x 6 bhunphrionsabail.

f (x + h)— f (x) simplithe S mharc Iarr 2
Crioch 5 mharc Iarr 2
7 (a)
f(x)zx2 = f(x+h)=(x+h)2.
2
ﬂ = Teorainn S (x al h) - x) = teorainnw = teorainnM
dx h—0 h 10 h 10

= teohragnn(2x + h) =2x.

Botuin (-3)

Bl f(x+h)

B2  S¢anta

B3 Forbairt (x+ /)’ aon uair amhain
B4 h—oow

B5 Ni thaispeantar, no ni intuigthe, aon teorainneacha no ni léiritear 7 — 0
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Cuid (b) 20 (10, 10) marc Iarr (3, 3)

(b) Biodh y =08 TSIY
COSX — S1Inx

(i) Faigh ﬂ

dx

(ii) Taispedin go bhfuil % =1+y°.
X

(b) (i) Difreail 10 marc Iarr 3
(ii) Taispeain 10 marc Iarr 3
7 (b) (1)
_ COosx + sinx - dy _ (cosx —sinx )(— sinx + cosx) — (cosx + sinx }(— sinx — cosx)
COSX — Sinx dx (COS)C — Sinx)z .
dy _ (cosx — sinx)2 + (cosx + sinx)2 B 2
dx (cosx — sin)c)2 (cosx — sinx)2
7 (b) (ii)
dy _ (cosx — sinx)2 +(cosx + sinx)2 1. (cosx + sin.x)2 14 y?
dx (cosx — sinx)2 (cosx —sinx
NO
7 (b) (i) & 7 (b) (ii)
cos X +sin x . .\
y=—"""""=(cosx +sin x)(cos x —sin x)
cosx —sinx
dy -1

e (cos x +sin x)[— 1.(cosx —sinx) (= sinx — cox)]+ (cosx —sinx)" (—sin x + cos x)
x

. 2 .
(cosx +sinx)’  cosx—sinx

(cos X — sin)2 COSXx —sinx

. 2

COSX +SIn x

=22 4
COSX —SInx

=y>+1
Botuin (-3)
B1 Difreail
B2 Séanta

B3 Foirmle thriantanachta

larrachtai
Al Earraid san thoirmle dhifreala

Gan fiuntas
W1  Suimeail
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Cuid (¢) 20 (5,5,5,5) marc larr (2,2, 2,2)

(¢) Sainitear an theidhm f (x) = (1 + x)log B (1 + x) le haghaidh x > — 1.
(i) Taispeain go bhfuil pointe casaidh ag an gcuar y = f (x) ag (I—_e’ — lj .
e e

(i) Déan amach cé acu uasphointe loganta n6 iosphointe loganta ¢ an pointe casaidh.

(¢) (i) '(x) 5 mharc Iarr 2
Luach x 5 mharc Iarr 2
Luach y 5 mharc Iarr 2

(¢) (ii) Pointi Casaidh 5 mharc Iarr 2

7 (c) ()

f(x)=(1+x)log, (I1+x) = f'(x):(l+x).(%)+loge(l+x):1+loge(l+x).

+x
' -1 1 l-e
f'(x)=0 = log,(I1+x)=-1 = l+x=¢'. .. x=——l=—0H!
e e

1 1 1 1 AP (6 Sl | . .
y=|—|log,|—|=>y= —(—logee) =——. Dabhrisin, is ¢ | ——, —— | an pointe casaidh.

e e e e e e

NO

7@®  /(x)=[log,(1+x)]+1
Ag le_—e, f’(x):loge(l+l_—ej+l zloge(e+1_e]+l zloge(1]+l
e e

e
= [loge (1) —log, (e)] +1

=0-1+1 =0.
D4 bhri sin, £'(x) = 0 ag x = %
e
Leis sin, ag v =<, y = (ljloge (lj =y= l(—logee) -1
e e e e e
Da bhri sin, is ¢ atd sa phointe casaidh na (I—_e’ —lj
e e
7 (c) (ii)
f"(x)= L = f”(l — ej 1 e e > 0. .. isiosphointe loganta ¢ (I—_e’ —lj
l+x e 1 1- 1 e e
e
Botuin (-3)
B1 Difreail
B2  f'(x)#0
B3 Seéanta

B4  Asbhaint mhicheart n6 gan aon asbhaint a bheith ann

Sciorrthai (-1)
S1  log,e#1

larrachtai
Al Earraid san thoirmle dhifreala

Gan fiuntas
W1  Suimeail
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CEIST 8

Cuid (a) 10 marc Iarr 3
Cuid (b) 20 (5,5,5,5) marc Iarr (2,2,2,2)
Cuid (¢) 20 (5, 5, 10) marc Iarr (2, 2, 3)
Cuid (a) 10 marc Iarr 3
(a) Faigh j(sin2x +e* )dx.
(a) 10 marc Iarr 3
8 (a)
. 4x 1 1 4x
I(sm2x+e ) dx=——cos2x+—e" +c¢
2 4
Botuin (-3)
Bl Suimeail
B2 Nil aon ‘c’ ann
larrachtai
Al Gan ach ‘¢’ ceart = larr 3
Gan fiuntas
W1  Difreail in ionad suimeail
Cuid (b) 20 (10, 5, 5) marc Iarr (3, 2, 2)
(b) Trasnaionn an cuar y = 12x> —48x? +36x an x-ais ag x=0,x=1agusx =3, mara

thaispeantar.

ylk

Riomh achar iomlan na réigiiin scathaithe até iata ag an gcuar agus ag an x-ais .
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(b) An Chéad Achar 5 mharc Iarr 2

An Dara hAchar 5 mharc Iarr 2
Achar Iomlan 5 mharc Iarr 2
8 (b)
1 3
Achar is ga = I(12x3 —48x" +36x ) dx|+ I (120" —48x" +36x) dx
0 1

1
j (122 482> +36x) dx

0

=[xt ~16x" +18x°| = [3-16+18|=5.

3
_[ (122 =48 + 36x dx

=|(243-432+162)-(3-16+18)| = |-27-5| =32

=|3x4 —16x° +18x2|

3
1

.. 1s ¢ atd san achar is gdna 5 + 32 =37.

Botuin (-3)
B1 Suimeail
B2 Séanta

B3 Earraid i bhfoirmle an achair
B4 Ord micheart le linn teorainneacha a chur i bhfeidhm
B5 Niriomhtar teorainneacha ionadaithe

B6 Usaidtear 7 j ydx le haghaidh fhoirmle an achair

larrachtai
Al Usaidtear foirmle na toirte

A2 Usaidtear y* san fhoirmle

Gan fiuntas
W1 Foirmle micheart don achar agus gan aon obair
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Cuid (c)

20 (5, 5,10) marc Iarr (2, 2, 3)

(¢) (i) Faigh,i dtéarmai a agus b
_cosx

1 + sinx

(ii) Faigh,i dtearmal aagus b
J‘ smx

1+ cosx

(iii) Mataa+b= %, taispedin ansin go bhfuil 7 = J.

(¢) (i) 5 mharc Iarr 2
(ii) 5 mharc Iarr 2
(iii) 0 marc Iarr 3

8 (c) ()
oM Letu =1+sinx .. du = cosxdx.
l + sinx
1+sinb
1+sinb . .
J.— = [log, ]+ = log,(1+sinb)—log,(1+sina).
l+sina
7 loge(l + s?nb}
1+ sina
8 (c) (ii)
J = I sinx dx. Biodhu =1+cosx .. du=—sinxdx.
1+ cosx
1+cosb p | .
—du +cos
J = j e [logeu]Hcosa = —log, (1 +cosh)+log, (1 + cosa)
l+cosa
1+ cosa
J = lo .
Se (1 + cosbj
8 (¢) (iii)

Nuair atd a + b = —, ansin

1+ sinb
I=1o =1lo
ge(l+s1naj Se

1o l+cosa )
Be 1+ cosb
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Botuin (-3)

Bl
B2
B3
B4
B5
B6
B7
B8
B9

Suimeail

Difreail

Foirmle Thriantanachta

Logartaim

Teorainneacha

Ord micheart le linn teorainneacha a chur i bhfeidhm
Ni riomhtar teorainneacha ionadaithe

Ni athraitear na teorainneacha

Asbhaint mhicheart n6 gan aon asbhaint a bheith ann

Sciorrthai (-1)

S1
S2

Uimhritil
Luach triantanachta

Lch 38 de 82



Coimisiun na Scruduithe Stait
State Examinations Commission

AN ARDTEISTIMEIREACHT 2010

AISTRIUCHAN
AR SCEIM MHARCALA

MATAMAITIC — PAIPEAR 2

ARDLEIBHEAL



Page 40 of 82



10.

1.

12.

TREOIRLINTE GINEARALTA DO SCRUDAITHEOIRI — PAIPEAR 2

Cuirtear tri chinedl piondis 1 bhfeidhm ar obair iarrth6iri mar a leanas:

e Botuin - earrdidi matamaiticiala/dbhar fagtha ar lar  (-3)
e Sciorrthai - earraidi uimhriala (-1)
e Miléamh (ar choinnioll nach ndéantar réshimplit ar an tasc) (-1).

Na hearraidi a tharlaionn go minic agus nach moér na pionois seo a chur i bhfeidhm orthu, té siad
liostaithe sa scéim. Seo a leanas na lipéid ata orthu: B1, B2, B3,..., S1, S2,..., M1, M2,...etc. Ni
liostai iomlana iad seo.

Le linn marcanna a thabhairt i leith iarrachtai e.g. larr 3, tabhair an méid seo a leanas do d’aire:

e aon chéim cheart, abhartha 1 gcuid de cheist, tuilleann an chéim sin, ar a laghad, an marc i
leith na hiarrachta ata ag gabhail leis an gcuid sin

e mas rud é go bhfagann asbhainti go bhfuil marc airithe nios isle nd an marc 1 leith iarrachta,
ansin ni mor an marc i leith iarrachta a thabhairt

¢ ni thugtar marc idir nialas agus an marc 1 leith iarrachta riamh.

Tugtar nialas d’obair gan fitntas. T4 roinnt samplai d’obair den sort sin liostaithe sa scéim agus
na lipéid W1, W2, .. etc. orthu.

Ciallaionn an frasa “aimsit n6 iomrall” nach dtugtar marcanna pairteacha — faigheann an t-
iarrthoir na marcanna 4dbhartha go 1éir n6 ni fhaigheann sé/si marcanna ar bith

Ciallaionn an frasa “agus stopann sé/si” nach léirionn an t-iarrth6ir aon obair thitntach eile.

Is ionann réiltin agus a ra go bhfuil notai speisialta ann a bhaineann le marcail cuid airithe de
cheist. T4 na noétai sin le fail direach 1 ndiaidh an bhosca ina bhfuil an réiteach abhartha.

Nil sé i1 geeist gur liostai iomlana ata sna réitigh shamplacha ar gach ceist ar leith — d’théadfadh sé
tarlu go bhfuil réitigh chearta eile ann. Aon scrudaitheoir atd éiginnte faoi bhailiocht an chur
chuige a ghlacann aon iarrthoir ar leith i gcas aon cheiste, ba choir do/di teagmhail a dhéanamh
lena scrudaitheoir comhairleach.

Mura rud € go I€iritear a mhalairt sa scéim, glac leis an gceann is fearr de dha iarracht n6 nios mo
— fil amhain 1 geés iarrachtai a cealaiodh.

Ni ghearrtar pionds ar an earrdid chéanna sa chuid chéanna de cheist ach aon uair amhdin.

Marcanna i leith iarrachta ar a mhéad is ceart a thabhairt do chasanna airithe, d’thioruithe agus do
threagrai a thig 6 1éaraidi (mura rud € go n-iarrtar amhlaidh).

Tugtar an marc 1 leith iarrachta, ar a mhéad, i1 gcas botn, abhar ar lar n6 miléamh a bheadh
tromchuiseach.

N4 gearr pionds as camog a Usaid in ionad pointe dheachtlaigh e.g. is féidir €5,50 a scriobh in
ionad €5.50.
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CEIST 1

Cuid (a) 10 marc Iarr 3
Cuid (b) 15 (5, 10) marc Iarr (2, 3)
Cuid (¢) 25 (10, 15) marc Iarr (3, 5)
Cuid (a) 10 marc Iarr 3
1(a)
(a) Gabhann ciorcal ar larphointe d6 (3, - 4)trid an bpointe (7, - 3).
Faigh cothroméid an chiorcail.
(a) 10 marc Iarr 3
1(a)
Is ionann an lar agus (3, — 4)agus td r = \/(3 ~7) +(-4+3) =416+1= V17
Ciorcal: (x—3)° +(y+4) =17.
no
1(a)
x>+ y? -6x+8y+c=0 Ach (7,-3) € Ciorcal
=49+9-42244+¢c=0 = c=8
Cothroméid an chiorcail x> + y* -6x + 8y +8=0
Botuin (-3)

B1 Earraid le linn ionadt a dhéanambh isteach 1 bhfoirmle an fhaid
B2  Tugtar sin mhicheart don lar i gcothromdid an chiorcail

Sciorrthai (-1)
S1  Earraid uimhriochta

larrachtai (3 mharc)

Al Fadan gha

A2 Cothromoéid an chiorcail gan luachail a bheith déanta ar an nga
A3 Cothromoid an chiorcail gan aon ionadu ar ¢

A4  Déantar ionadu ar (7,-3) agus stopann sé/si

A5 x*+ y*=17

Miléamh (-1)
M1 (7,-3) mar lar an chiorcail
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Cuid (b) 15 (5, 10) marc Iarr (2, 3)

1(b)
(b) (i) Faigh larphointe agus ga an chiorcail
x2+y2—8x-10y+32=0.
(ii) Taanline 3x+4y+ k =0 ina tadhlai leis an gciorcal
x2+y? —8x—10y+32=0.
Faigh an da luach a d’fhéadfadh a bheith ar £.
(b)(i) 5 mharce Iarr 2,
1.(b) ()
Is & até sa larphointe nd (4, 5) r =+/16+25-32 =/9 =3.
no
1.(b) (D)

(x* —8x+16)+ (y*- 10y +25)=-32+ 16 + 25
x-4>+(-5°> =9
Lérphointe (4,5) Ga= /9 n6 3

An da cheann ceart 5 mharc
Ceann amhain ceart 2 mharc
Ceann ar bith ceart 0 marc

Cuid (b) (ii) 10 marc Iarr 3

1 (b) (ii)
‘3(4)+ 4(5)+ k
\J9+16

32+k=150r 32+k=-15 = k=-17 or k=-47.

=3 = 2+k/=15=32+k =415

* Glac le larphointe agus ga an iarrthora as (b)(i)

no
1 (b) (ii)
_ —3x-k
4
(23X —8x—10(_3’;_k)+32=0

25x HO6kS)x +k  +40k+512=0

Fréamhacha comhionanna = (6k-8) * =100 (k ’ +40k+ 512)
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64k> +4096 k+ 51136 =0

k* +64k+799=0
(k+17)k+47)=0 k=-17agusk=-47

Botuin (-3)

B1 Earraid le linn ionadu a dhéanambh isteach i bhfoirmle an fhaid ingearaigh
B2  Nil ach luach amhdin ann do &

B3  Cearnu micheart

B4  Earraid sna fachtoiri

Sciorrthai (-1)
S1  Earraid uimhriochta

larrachtai (3 mharc)

Al  Cuid den ionadu isteach i bhfoirmle an ingir déanta i1 gceart
A2  Cuid den ionadd maidir le x né y 6n gcothromo6id lineach déanta i gceart

Cuid (¢) 25 (10, 15) marc Iarr (3, 5)

1 (c) Taanline y =2x ina tadhlai le ciorcal ag an bpointe (2, 4). Gabhann an ciorcal trid
an bpointe (4, — 2) freisin. Faigh cothromoid an chiorcail.

(c) An chéad chothroméid in dha athrég 10 marc Iarr 3
Crioch 15 mhare Iarr §
1(0)

Fana an tadhlai = 2 = fana an normail ag (2, 4) = —% .
.".Cothroméid an normail:

(y—4):—%(x—2) = 2y-8=—-x+2 = x+2y=10.

Is € ata 1 bpointe larnach an chorda a cheanglaionn
(2, 4) agus (4, - 2) na (3, 1).

Fana an chorda = g =-3.

. Is é cothromdid an mhedningir na y—lz%(x—?a) = 3y-3=x-3y=0.
x+2y=10
x—3y=0
5y=10 = y=2agus x=6 = Isé(6,2)anlérphointe.
r=y(2-6) +(4-2) =16+2 =+20.

. Is é cothroméid an chiorcail (x —6)* +(y —2)’ = 20.

no
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X'+ +2gx+2fy+c=0.
(2,4) € Ciorcal = 20+4g+8f+c=0
(4,-2) € Ciorcal = 20+ 8g-4f+c=0

g=3f = larphointe (-3f,-f)

Fana an tadhlai = 2 = fana an normail ag (2,4) = 1 .

.. Cothroméid an normail:
(y—4)=—%(x—2) = 2y-8=-x+2 = x+2y=10.
Bf2(-H)=10 = f=-2 = Isé(6,2)an larphointe

r=1(2-6) +(4-2)° =16+2 =+20.

. Is é cothromoid an chiorcail (x —6)” +(y—2)* = 20.

An Chéad Chothromoid

Botuin (-3)

B1 Earraid le linn ionadu a dhéanambh isteach i bhfoirmle na fana

B2  Earraid le linn ionadu a dhéanambh isteach i bhfoirmle an phointe larnaigh
B3  Earraid le linn ionadt a dhéanamh isteach i gcothromoid fthoirmle na line
B4  Sineacha michearta do larphointe an choircail

Sciorrthai (-1)
Al Earraid uimhriochta

larrachtai (3 mharc)
Al Fana an tadhlai

A2 Pointe larnach an chorda

Crioch:
Nil feidhm ag sciorrthai na botuin. Tabhair 0,5,15 marc, mar a leanas:

Go hiomlan ceart: 15 marc

larrachtai (5 mharc)
Al  An dara cothroméid in dha athrég
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CEIST 2

Cuid (a) 10 marc Iarr 3
Cuid (b) 20 (5, 15) marc Iarr (2, 5)
Cuid (¢) 20 (5, 5, 10) marc Iarr (2,2, -)
Cuid (a) 10 marc Iarr 3
2 (a)
(a) Pointi is ea 4, B agus C agus is ¢ O an bunphointe.
. I . R —> —>

a=2i+3j,b=-3i -6 and AC=0B.

Sloinn ¢ i dtéarmai i agus J .
(a) 10 marc Iarr 3
2 (a)

- r r T r I r rr r..r
AC=0B = c—-a=b = c=b+a=-3i-6j+2i+3].
> r .r

c=—1-3].
Botuin (-3)
B1 Earrdidiin AC= c-a nd a leithéid
B2 Ni dhéantar an freagra a shloinneadh san thoirm cheart
Sciorrthai (-1)
S1  Earraid uimhriochta
larrachtai (3 mharc)
Al  AC = c- a agus stopann sé/si
Cuid (b) 20 (5, 15) marc Iarr (2, 5)

2(b) Taii=2i +j agus v =—i +k j &it a bhfuil keR.

(i) Sloinn |\7| agus u.v idtéarmai k.
1
(ii) Agglacadh leis go bhfuil cosf = ——,
A2

an da luach a d’théadfadh a bheith ar £.

ait arb i @ an uillinn idir u agus v, faigh

(b) () 5 mharc

Iarr 2

2 (b) ()
|§|=‘—?+/§‘=Vl+k2.

ﬁ.ﬁz(Zf+]X—f+k])z—2+k.

An da cheann ceart 5 mharc
Ceann amhain ceart 2 mharc
Ceann ar bith ceart 0 marc
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(b) (ii) 15 mharc Iarr §

uy - -2+k :_L
@ sk N2
CA2(=24k) =514k = 2(-2+k)* =5+5k% = 5k? +5=8—8k+2k*

L 3k*4+8k-3=0 = (Bk-1)k+3)=0 = kz%,k=—3.

cosf =

larracht (Smharc)
Al Déantar ionadl i gceart

Cuid (¢) 20 (5, 5, 10) marc Iarr (2,2, -)

2(c) (M R

(c) Combhthreomharén is ea OABC, &it arb € O an bunphointe.
Is ¢ Q larphointe [BC].
Déantar [4Q] a leantint go dti R sa chaoi go bhfuil [40| JORL. 0

- - -
(i) Sloinn ¢ idtéarmai a agus c.

(ii) Sloinn AQ idtéarmai a agus c.
(iii) Taispeain go bhfuil na pointi O, C agus R comhlineach
(c) (i) 5 mharc Iarr 2
2 (0@
g=c+1ia.
Botuin (-3)
- 1 —

Bl CQ# 04

B2 Nil an freagra san thoirm riachtanach

Sciorrthai (-1)
S1  Earraid uimhriochta

larrachtai (2 mharc)

Al Slonn ceartle ¢
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(c)(ii) 5 mharc

Iarr 2

2 (c) (ii)

N |—

Botuin (-3)
i d - -
Bl AQ# g—a
B2 Nil an freagra san thoirm riachtanach

Sciorrthai (-1)
S1  Earraid uimhriochta

larrachtai (2 mharc)

_%
Al Slonn ceartle AQ

—> - =
A2 AQ =g — aagus stopann sé/si

Cuid (¢) (iii) 10 marc

Aimsiu/Iomrall

2 (¢) (iii)

r=a+AR=a+2AQ0=a+2c—a=2c.

Os rud é go bhfuil 7 = 2¢, ansin ta pointi O, C agus R comhlineach.
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CEIST 3

Cuid (a) 10 marc Iarr 3
Cuid (b) 10 (5, 5) marc Iarr (2, 2)
Cuid (¢) 30 (10, 20) marc Iarr (3, 6)
Cuid (a) 10 marc Iarr 3
3(a)
(a) Ta an line 3x+ 4y —7 =0 ingearach leis an line ax -6y —1=0.
Faigh luach a.
(a) 10 marc Iarr 3
3(a)

Is ¢ atd 1 bhfana 3x+4y—-7=0 na —%. Is ¢ ata 1 bhfana

ax—6y—1=0 na %

LT3 o 34— 24— a=3.
46

Botuin (-3)

B1 Earraid san fhana

B2 Toradh na bhfanai #-1

B3 Toradh na bhfanai = -1 ach ni chriochnaitear

Sciorrthai (-1)
S1  Earraid vimhriochta

larrachtai (3 mharc)
Al Faightear fana aon line amhain

Cuid (b) 10 (5, 5) marc Iarr (2, 2)

3(b) @
(b) (i) Trasnaionn an line 4x—5y+k =0 an x-ais ag P agus an y-ais ag Q.
Scriobh sios comhordanaidi P agus Q i dtéarmai k.
(i) Ta achar 10 n-aonad chearnacha sa triantan OPQ, ait arb ¢ O an bunphointe.
Faigh an da luach a d’théadfadh a bheith ar .

(b) (i) 5 mharc Iarr 2

3 (b) ()
-k k
p(T,oj, Q[O, gj-
Botuin (-3)

B1 Nil P na Qi bhfoirm comhordanaide
B2 Nil ach P n6 Q ceart

Sciorrthai (-1)
S1  Earraid uimhriochta
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larrachtai (2 mharc)

Al Scriobhtar _Tkn(')% written

o b2

(b) (i) 5 marc Iarr 2
3 (b) (ii)

1[(-k\k 2
Botuin (-3)

B1 Earraid le linn ionad( a dhéanambh isteach i bhfoirmle achar an triantain
B2  Ni thaightear ach luach amhain ann do &

Sciorrthai (-1)
S1  Earraid uimhriochta

larrachtai (2 mharc)
Al Roinnt ionadu ceart isteach 1 bhfoirmle achar an triantain

A2 k*=-400 no a leithéid

Cuid (¢) 25 (10, 20) marc Iarr (3, 6)

3(©®
(¢) Is é fan claochla (x, y) - (x', y’), ait a bhfuil x'=x+y agus y' =x-y.
Is ¢ y = mx+ ¢ cothromdid na line /.
(i) Faigh cothromoid £(/), iomhé / faoi f.

(ii) Faigh luach(anna) m ar fior ina leith go ndéanann f (l ) uillinn 45° le [.

(c) (i) 10 marc Iarr 3

3(c) (i)

x'=x+y

y=x-y

X'+y'=2x = x—%(x +y) y=x'—x=x'—%(x'+y') = y:%(x'—y').
f(l):%(x'— %( "ty )te = x'—y =mx'+my +2c.
F(0):x'(m=1)+ y'(m+1)+2¢c=0.

Botuin (-3)

Bl Nil iomh4 na line san fhoirm ax'+ b y'+c=0n6 y' =mx' +¢
B2  Maitris mhicheart

B3  lolrt micheart na maitrise

Page 50 of 81




Sciorrthai (-1)
S1  Earraid uimhriochta

larrachtai (3 mharc)

Al Sloinntear x nd y i dtéarmai uimhreacha priomha
A 2 Maitris cheart do fle linn f(/) a fhail

A3 Pointe ceart iomha ar (/)

(c) (i) 20 mharc Iarr 6

3 (¢) (ii)

()= —(m—l)_ 1-m

Fénal=m agus fana f(/ = .
m+1 l+m

I-m_ ‘
tan45” =| L+ m = |1—m—m(l+m)|:1.
| (l—m] ‘ |1+m+(1—m)m|
+
1+m
2
LI amem® = (14 2m - m?)
1+2m—-m

“1-2m-m’=1+2m-m> = 4m=0 = m=0.
NO 1-2m-m? =—1-2m+m*> = -2m*’=-2 => m’=1 = m==l.
(tugann m = -1 ainmneoir 0 d'fhana f (1), ach is réiteach ¢ fos, 6s rud €, sa chas seo, go bhfuil
f(1) ingearach agus go ndéanann sé uillinn 45° leis)
cisiad na réitigh na m=0,m=1,m=-1.

larracht (6 mharc)
A1l Déantar ionadu ceart isteach san thoirmle

Le noétail: ni fhaightear gach ceann de na tri réiteach = marc i leith iarrachta ar a mhéad

Page 51 of 81



CEIST 4

Cuid (a) 10 marc Iarr 3
Cuid (b) 15 (5, 5, 5) marc Iarr (2,2,2)
Cuid (¢) 25 (5, 5, 15) marc Iarr (2,2, 5)
Cuid (a) 10 marc Iarr 3
4 (a)
(a) T4 achar 20 cny sa triantan POR. |PQ| =10cm agus |PR| =8cm.

Faigh an d4 luach a d’fhéadfadh a bheith ar | ZOPR|
Cuid (a) 10 marc Iarr 3
4 ()

Achar APOR =20=>1(10)8)sinZQOPR = 20.

. 1
wsinZPOR = = |£POR| =30 n6 150,

Botuin (-3)

B1  Earraid maidir le hionadu isteach i bhfoirmle an achair
B2 Nil ach uillinn amhain ann
B3  Uillinn lasmuigh den raon

Sciorrthai (-1)

S1 Earraid uimhriochta

larrachtai (3 mharc)
Al Ionadt isteach san thoirmle
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Cuid (b) 15 (5, 5, 5) marc Iarr (2,2, 2)

4 (b) Faigh gach uile réiteach ata ar an gcothromodid cos2x =cosx san fhearann

0° <x<360°
(b) Cothromdéid 5 mharc Iarr 2
Fréamhacha 5 mharc Iarr 2
Crioch 5 mharc Iarr 2
4 (b)
cos2x =cosx = 2cos’x—cosx—1=0. .. (cosx—1)2cosx+1)=0
= cosx=1 = x=0",x=360" n6 cosx=-5 = x=120", 240"
. x=0°,120°, 240°,360°".
no
4 (b)
. 3x . X
cos2x =cosx = Cos2x-Cosx =0= —2Sm7.Sm5 =0
. 3x . 0 o .
= Sm? =0= x=0°,120",240°,360
. X . .
Sln5:0:> x=0°, 360
x=0°,120°,240°,360°
Botuin (-3)

B1 Ionaddi micheart do Cos 2x

B2 Earraid sna fachtoiri

B3 Earraid san ionadu i bhfoirmle na cothromoéide cearnai
B4  Fagtar luach amhain ar lar 1 gcés ceachtar fréamh

B5  Gach uile uillinn lasmuigh den fhearann

Sciorrthai (-1)
S1  Earraid uimhriochta

larrachtai (2, 2, 2 mharc)

Al Cos2x=1-2Sin”x agus stopann sé/si
A2  Fachtoiri cearta agus stopann sé/si
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Cuid (¢) 25 (5, 5, 15) marc Iarr (2,2, 5)

(¢) Triantan is ea ABC ar fad sleasa do a, b agus ¢, mar a léiritear.
Is ¢ O larphointe an inchiorcail agus is € r a gha. A

(i) Taispedin gurb ionann achar AABC agus %r(a +b+ c).

B £

a

(i) Tasleasa triantdiin a = p>+¢>, b=p°—q*> and c=2pgq, ar fad, 4it arb
uimhreacha aiceanta iad p agus ¢ sa chaoi go bhfuil p >¢. Taispedin gur triantan

dronuilleach ¢ an triantan seo.
(iii) Taispedin gur slanuimhir i ga inchiorcal an triantdin i gcuid (ii).

(¢) (i) 5 mharc Iarr 2

4 () ()
Achar AABC = %(ar)+ %(br)+ %(cr) = %r(a +b+ c).

Botuin (-3)
B1 Earraid maidir le hionadu isteach i bhfoirmle achar an triantain
B2 Nil an freagra san thormaid cheart

Sciorrthai (-1)
S1 Earraid uimhriochta

larrachtai (2 mharc)
Al Faightear achar aon triantain amhain

(c) (ii) S mharc Iarr 2

4 () (i)

(p2+q2)2 =p4+2p2q2+q4.
(> ¢ +(2pq) = p* —20°¢* +¢* +4p°¢* = p* +2p°¢* +q* = (p* +¢°)
.. Triantan dronuilleach ata ann.

2

Botuin (-3)

B1 Earraid maidir le cearnti

B2  Cuirtear Pythagoras i bhfeidhm go micheart
B3  Ni luaitear, na ni intuigthe, an choncluid

Sciorrthai (-1)
S1  Earraid uimhriochta

larrachtai (2 mharc)
Al Cearnaitear taobh amhain ar bith i dt€éarmai p agus ¢
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(c) (iii) 15 mharc Iarr S

4 (c) (iii)
Achar A = %(217(1)(192 - (12)= pq(p2 B qz)
Ach, tri chuid (i),
1

achar A = %r(p2 +q*+p?—¢* +2pq)=§7”(2p2 +2PQ)= V(P2 +PQ)

palp+a)p-q) _ (p-q)
=q9\p—4q)

, plp+4)

Os rud ¢ gurb uimhreacha aiceanta iad p agus ¢, ansin is uimhir aiceanta i p—¢q

Agus, da bhri sin, is slanuimhir i 7 = g(p —¢).

< rlp? + pa)= palp>-4?) = r-

larracht (5 mharc)
Al  Slonn ceart do r 1 dtéarmai p agus ¢
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CEIST 5

Cuid (a) 10 marc Iarr 3
Cuid (b) 15 (10, 5) marc Iarr (3, 2)
Cuid (¢) 25 (10, 5, 10) marc Iarr (3, 2, 3)
Cuid (a) 10 marc Iarr 3

5 () Agglacadhle tané = %, taispedin go bhfuil tan26 = %

(a) 10 marc Iarr 3
S (a)
2
tan26 = 2tan® =3 :gxg :é.
1-tan’0 1—% 3 8 4
no
5(a) tand = % — 0 san 1" no sa 3" ceathrt

ta sin@ agus cos @ araon deimhneach san 1" ceathra agus t4 an d4
cheann acu ditltach sa 3" ceathrt

3 . , . s
agus cosf = +——, (an tsin chéanna sa dha chas)

1
J10 10

I gcas an da cheann a bheith deimhneach:

=sinf =+

2(L) (i)
sin20  2sinfcosd JioA100 6 3
tan2 6 = = . ——= ===
cos20 cos’@—sin’ O ( 3 1 y 8 4
NITRNIT)
agus 1 gcas an da cheann a bheith diultach:
1 3
: : 2—7=)(=—7=)
sin 260 2sin @ cos 10 10 3
tan2 6 = =— —— = ==
cos26 cos’ @ —sin’ @ 1 4

3 2 1 N2
(_ﬁ) (\/ﬁ)

Botuin (-3)
B1 Earraid le linn ionada a dhéanambh isteach 1 bhfoirmle tan2 &
B2  Cuirtear Pythagoras i bhfeidhm go micheart

B3  Earrdaid le linn ionada a dhéanamh isteach san fhoirmle/sna foirmli Sin 2§ agus/ n6
Cos246
B4 Nil ach ceathrii amhéin ann

Sciorrthai (-1)
S1  Earraid uimhriochta

larrachtai (3 mharc)
Al Roinnt ionadt isteach san thoirmle tan2 8
A2 larracht chun Pythagoras a chur i bhfeidhm
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Cuid (b) 15 (10, 5) marc Iarr (3, 2)

S (b)
(b) Ta sleasa triantdin 4, 5 agus 6 ar fad.
Is iad 4, B agus C na huillinneacha sa triantan, mar ata sa 1éaraid.

C

B A
6
(i) Bain usaid as riail an chomhshinis agus taispedin go bhfuil

cos4 + cosC = z

(i) Taispeain go bhfuil cos(4+C)= —%.
(b) (i) 10 marc Iarr 3
5() @)
52462 -4 25+36-16 45 3
CcosAd = = - _=
2(5)6) 60 60 4
52442 6% 25+16-36 5 1
cosC = = - __
2(4)5) 40 40 8
cosA + cosC :§+lzz.
4 8 8
Botuin (-3)

B1 Earraid le linn ionad( a dhéanamh isteach san fhoirmle Chombhshinis
B2  Ni thaispeantar Cos A + Cos C

Sciorrthai (-1)
S1 Earraid uimhriochta

larrachtai (3 mharc)

Al Déantar roinnt luachanna a ionadt isteach san thoirmle Chomhshinis i gcas Cos A n6 Cos
C

A2 Sloinntear foirmle Cos A n6 Cos C 1 dtéarmai shleasa an triantain
A 3 Nil ach Cos A n6 Cos C ann agus stopann sé/si

Gan fiuntas (0)
W1 Cos A+ Cos C =Cos (A+C)
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(b) (ii) 5 marc Iarr 2

5 (b) (ii)
2 g2 g2 _
cos(A+C) = —cosB = — 47 +6" -5 | [16+36-25]_ [27]_ 9
2(4)6) 48 48 16
no
5 (b) (ii)
Cos (A+C) = Cos A Cos C — SinA sinc=3 1 Y737 _-18_-9
4’8 48 32 16
Botuin (-3)

Bl Cos(A+C)#-Cos B

B2 Coéimheas micheart do Sin A n6 Sin C

B3  Earraid maidir le hionada a dhéanambh isteach 1 bhforbairt Cos (A + C)
B4  Ni luaitear, nd ni intuigthe, an choncliid

Sciorrthai (-1)
S1  Earraid uimhriochta

larrachtai (3 mharc)

Al Cos (A + C)=Cos (180°- B) agus stopann sé/si
A2 Roinnt ionadu isteach i bhforbairt Cos (A+C)
A3 Usaid Pythagoras

Gan fiuntas (0)
W1 Cos (A + C)=Cos A+CosC
W2 Cos (A+C) =Cos A. Cos C

Cuid (¢) 25 (10, 5, 10) marc Iarr (3, 2, 3)

5 (¢) (i) Taispedin go bhfuil (cos A+ cos B)2 +(sin A+sin B)2 =2+2cos(A4-B).
(ii) Uaidh sin, réitigh an chothromoéid
(cos4x +cos x)2 +(sin4x +sin x)2 =2+2+/3sin3x

san fthearann 0° < x <360°.

(c) (i) 10 marc Iarr 3

S (¢) (i)

(cosA + cosB)2 + (sind + sinB)2 = cos% 4 + 2c0sAcosB + cos” B +sin® A + 2sindsinB + sin* B
= (coszA + sinzA)+ (coszB + sinzB)+ 2(cosAcosB + sin AsinB)
=2+2cos(4 - B).

Botuin (-3)

Bl Earraid maidir le cearnu

B2 Cos’A+Sin*A #1

B3 CosACosB + SinASinB # Cos (A-B)
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Sciorrthai (-1)
S1  Earraid uimhriochta

larrachtai (3 mharc)
Al (CosA+CosB)* no a leithéid

(¢) (i) tan 3x 5 mhare Iarr 2
Réitigh 10 marc Iarr 3
5 (¢) (iD)
(cosdx + cosx)” + (sindx +sinx)’ = 2+ 2cos3x  tri chuid (i).
. 242c083x =2+ 24/3sin3x = +/3sin3x = cos3x = sindx _ L
cos3x /3

B tan3x=L = 3x=30",210°,390",570",750°,930".

NE]

~ x=10°,70°,130",190°,250°,310".

no
(c) (i) 2 cos 3x+60°) 5 mharc Iarr 2
Réitigh 10 marc Iarr 3

(cos4x + cosx)’ + (sindx +sinx)’ = 2+ 2cos3x  tri chuid (i).

S 242c083x =2+ 2\/§sin3x = \/gsin3x =cos3x = \/3_.sin3x -cos3x =0
— cos3x —+/3sin3x = 0= 2(%cos3x —%sin%) =0

—> 2COS(15x + =U=>i5x+ = s 5 ’ ) s
2cos(3x+60°)=0=3x+60° =90°,270°,450°,630°,810°,990°
. x=10°,70°,130°,190°,250°,310°.

Cothromoid:
larrachtai (2 mharc)
Al lonrambhail cheart

Gan fiuntas (0)
W1 Cos4x =4 Cosxno a leithéid

Réitigh:
larracht (3 mharc)
Al Luach amhain fagtha ar lar sa réiteach n6 luach amhdin micheart ann

Gan fiuntas (0)
W1 Nios m6 né luach amhdin fagtha ar lar sa réiteach n6 nios mé na luach amhdin micheart
ann
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CEIST 6

Cuid (a) 10 marc Iarr 3
Cuid (b) 20 (5,5,5,5) marc Iarr (2,2,2,2)
Cuid (¢) 20 marc Iarr 6
Cuid (a) 10 marc Iarr 3
6 (a)

(a) I mala amhain ta ceithre dhiosca dhearga agus sé¢ dhiosca ghorma.

I méla eile ta cuig dhiosca dhearga agus seacht ndiosca bhui.
Roghnaitear diosca amhdain as gach mala araon.
Cad ¢ an dochulacht go bhfuil an d4 dhiosca sin dearg?

(a) 10 marc Iarr 3

6 (a)
Lion na dtorthai fabhracha =4C1 X C; =20.

Lion na dtorthai ionchasacha mCl x12 C, =120.

. Déchulacht go bhfuil an da dhiosca dearg = % = % no P(t4 an da dhiosca
4 5 1
dearg)=—x—=—.
97101276

Botuin (-3)
B1 Lion micheart torthai ionchasacha

B2 Nil an freagra i bhfoirm %,a e N,be N

Sciorrthai (-1)
S1  Earraid uimhriochta

larrachtai (3 mharc)
Al Lion ceart torthai ionchasacha
A2 Lion ceart torthai fabhracha

A3 *C,+°C, no a leithéid, mar aon le hobair bhreise nd gan obair bhreise
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Cuid (b) 20 (5,5,5,5) marc Iarr (2,2,2,2)

6 (b)
(b) Is iad o agus B fréamhacha na cothromoide cearnai px” +gx+7r=0.
u, =la”"+mp", forallneN.

Cruthaigh go bhfuil pu, ., +qu,, +ru, =0, le haghaidh gachne N
(b) Usaidtear airi na fréimhe i gceart S mharc Iarr 2
Aimsitear v, ,u, ., S mharc Iarr 2
Déantar ionadu agus cuirtear slacht ar an obair S mharc Iarr 2
Concluid 5 mharc Iarr 2

6 (b)
Is ionann ¢ Agus fréamh de chuid px* + gx +r =0 =pa’ +qa+r=20
Sa tsli chéanna: p > +qB+r=0
Glactar leis an méid seo a leanas:

u, =la" +mp" =u, =la" +mp" u, , =la"” +mp""”

= pu,,, +qu,,, +ru, = pla"? +mp ) +q(la™ +mB" )+ r(la” + mpB")
=la"(pa’ +qa+r)+mB" (pp> +qf +r)
= la"(0)+mpB"(0)
=0
Botuin (-3)

B1 Ni usdidtear airi na fréimhe i gceart

B2  Earraid maidir le luach an téarma a shloinneadh

B3  Earraid le linn ionada a dhéanamh no le linn slacht a chur ar an obair
B4  Concluid mhicheart n6 gan aon concluid a bheith intuigthe

Sciorrthai (-1)
S1 Earraid uimhriochta

larrachtai (2, 2, 2, 2 mharc)
Al Iarracht chun cheachtar fréamh a ionadu isteach sa chothromoid chearnach

A2 Roinnt ionadu ceart le haghaidh u,,, no a leithéid
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Cuid (¢) 20 marc Iarr 6

6 (¢) Ta 11 suiochén ina line ag an gcuntar i gcaife.
Ta seisear ina sui go randamach ag an gcuntar. Cé mhéad uair nios doéchula ata sé go
bhfuil an seisear go l¢ir ina sui le chéile seachas gan aon bheirt acu a bheith ina sui le
chéile?

(¢) 20 marc Iarr 6

6 (¢) Leagan amach gan ord:
An lion bealai inar féidir seisear a chur ina sui i line 11 sufochan ="'C, = 462.

Chun seisear a chur ina sui le chéile, cuir i suiochain 1 go 6,n6 2 go 7, n6 3 go 8, 4 nd
g0 9, N6 5 go 10,n06 6 go 11 iad.
.. Lion na dtorthai fabhracha = 6.

.. Déchtilacht go mbeidh seisear ina sui le chéile = 4%2

Chun seisear a chur ina sui gan aon bheirt in aice lena chéile, cuir i suiochan 1, i
suiochan 3, i suiochdn 5, i suiochén 7, 1 suiochan 9 agus i suiochdn 11 iad. Nil aon
bhealach féideartha eile ann chun iad a chur ina sui. Nil ach aon toradh fabhrach ann.

.. Dochulacht nach mbeidh aon bheirt diobh ina sui le chéile = L

.. T4 sé sé huaire nios dochtila go mbeidh an seisear ar fad ina sui le chéile.

NO

6 (¢) Leagan amach gan ord:
An lion bealai inar féidir seisear a chur ina sui i line 11 suiochan = "'P, = 332640
Chun seisear a chur ina sui le chéile, cuir iad i suiochéin 1 go 6, n6 2 go 7, n6 3 go 8, nd
4209,n65g010,n66go11.
.. Lion na dtorthai fabhracha = 6 x 6! = 4320.
4320

332640

.. Dochulacht go mbeidh seisear ina sui le chéile =

Chun seisear a chur ina sui gan aon bheirt a bheith in aice lena chéile, cuir ina sui iad i
suiochan 1, 1 suiochan 3, i suiochan 5, 1 suiochan 7, i suiochan 9 agus i suiochan 11. Nil
aon bhealach eile ann chun iad a chur ina sui. Da bhri sin, tad 1x6! = 720 toradh
fabhrach ann.

720

332640
4320 = 6 x 720, da bhri sin, t4 sé¢ sé¢ huaire nios dochula go mbeidh an seisear ar fad ina
sui le chéile.

.. Dochulacht nach mbeidh aon bheirt diobh ina sui le chéile =

larracht ( 6 mharc)
Al Slonn ceart do cheachtar cas

* (Cas speisialta le notail: Ma ta an da dhdchulacht 1 geeart ag an iarrthéir ach go ndealaitear
iad seachas iad a roinnt: tabhair 17 marc

* Ar leith 6n gcas speisialta ata luaite thuas, tabhair 0,6 né 20 marc
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CEIST 7

Cuid (a) 10 marc Iarr 3
Cuid (b) 20 (5,5, 10) marc Iarr (2,2, 3)
Cuid (¢) 20 (10,10) marc Iarr (3,3)
Cuid (a) 10 marc Iarr 3
7 (a) Ta pasfthocal laithredn gréasdin bunaithe ar na ceannlitreacha A, B, C,. ... Z agus/n6

ar na digiti, 1,2, .... 9.

Ta ceithre cinn de na carachtair sin sa phasfhocal agus tosaionn sé¢ le litir. Mar
shampla, tda BA7A, C999, agus DGKK ceadaithe, ach nil 7DCA.

Taispeain go bhfuil nios mé na millitin pasthocal ann a d’théadfai a dhéanambh.

(a) 10 marc Iarr 3

7 (a) Lion na bpasthocal a d’théadfadh a bheith ann
=26 x36x36x36=1,213,056 >1,000,000.

no

7 (a) Lion na bpasthocal a d’fhéadfadh a bheith ann:
26 .26.26.26 + 3(26.26.26.10) + 3(26.26.10.10) + 26.10.10.10 = 1,213,056 >1,000,000

larracht (3 mharc)
Al Earraid amhain sa réiteach

Cuid (b) 20 (5, 5, 10) marc Tarr (2, 2, 3)

7 (b) Ta Karen ar ti scrudu a dhéanamh ag deireadh ctirsa Béarla.
Ta fiche téacs ainmnithe ar an gcursa.
Urscéalta is ea sé cinn acu, dramai is ea ceithre cinn diobh agus danta is ea deich gcinn
diobh. Sa scrudu, ta ceist ar cheann amhain de na harscéalta, ceist ar cheann amhain de
na dramai agus ceist ar cheann amhdéin de na danta.
Rinne Karen staidéar ar cheithre cinn de na hurscéalta, ar thri cinn de na dramai agus ar
seacht gcinn de na dénta.
Faigh an dochulacht:
(i) gondearna Karen staidéar ar na tri théacs go 1€ir sa scrada
(ii) nach ndearna Karen staidéar ar théacs ar bith sa scruda
(iii) go ndearna Karen staidéar ar dha cheann ar a laghad de na téacsanna sa scradu.

(b) (i) 5 mharc Iarr 2

7(b) (i)
Dochulacht (go ndearnadh staidéar ar na tri théacs go
4x3x7 84 7

1éir) = = =,
6x4x10 240 20

Botuin (-3)
B1 Lion micheart torthai ionchasacha

B2 Ni dhéantar an freagra a shloinneadh i bhfoirm %,a € N,b € N no a leithéid

Sciorrthai (-1)
S1  Earraid uimhriochta
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larrachtai (2 mharc)
Al Lion ceart torthai ionchasacha
A2 Lion ceart torthai fabhracha

A3 %+ % + % mar aon le hobair bhreise n6 gan aon obair bhreise
(b) (ii) S mharc Iarr 2
7 (b) (ii)

Dochulacht (nach ndearnadh staidéar ar théacs ar bith sa
2x1Ix3 6 1

scrudu) = = =—.
6x4x10 240 40

Botuin (-3)
B1 Lion micheart torthai ionchasacha

B2 Ni dhéantar an freagra a shloinneadh 1 bhfoirm %,a € N,b € N no a leithéid

Sciorrthai (-1)
S1  Earraid uimhriochta

larrachtai (2 mharc)
Al Lion ceart torthai ionchasacha
A2 Lion ceart torthai fabhracha

A3 %+ 2 + % mar aon le hobair bhreise n6 gan aon obair bhreise
(b) (iii) 10 marc Iarr 3
7 (b) (iii)

Dochulacht (go ndearnadh staidéar ar dha théacs ar a laghad)
=Dochulacht (staidéar ar dha cheann) + Dochulacht (staidéar ar thri cinn)
[ 4x3x3  4xIx7  2x3x7 84 36+28+42 84 190 19

= + + + = + = =—.
[6><4><10 6x4x10 6><4><le 240 240 240 240 24

larracht (3 mharc)
Al  Slonn ceart do gach ceann de na tri théarma in P(2 théacs) n6 do gach ceann de na tri
théarma in P(1 téacs)
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Cuid (¢) 20 (10,10) marc Iarr (3,3)

7(c)
(¢) Is ¢ pmean na réaduimhreacha a, 2a, 3a, 4a agus 5a agus is é ¢ a ndiall
caighdeéanach.

(i) Sloinn x agus o 1dtéarmai a.

(ii) Uaidh sin, scriobh sios, 1 dtéarmai @, mean agus diall caighdednach
na
n-uimhreacha 3a+5, 6a+5, 9a+5, 12a+5, 15a +5.
(c) (i) 10 marc Iarr 3
7(c) (D

_a+2a+3a+4a+5a 15a
5 5

=3aq.

2 _ (a—3a)2 +(2a—3a)2 +(3a—3a)2 +(4a—3a)2 +(5a—3a)2 _ 4a* +a* +a* +4a*
5 5

_ 10a° gl

5
. o=+2a.

larracht (3 mharc)
Al Slonn ceart don mhean né don diall caighdeanach

Cuid (c¢) (ii) 10 marc Iarr 3

(c) (ii)
Mean=3u+5=9a +5.
Diall caighde4nach = 30 = 34/2a.

* T gcas nach ‘Uaidh sin’ ata ann (i.e. thairis sin) 3 mharc don mhean ceart agus don diall
caighdeanach ceart

larracht (3 mharc)
Al Mean no diall caighdeanach ceart
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CEIST 8

Cuid (a) 10 marc Iarr 3
Cuid (b) 20 (5, 15) marc Iarr (-, 5)
Cuid (¢) 20 (10, 5, 5) marc Iarr (3, -, -
Cuid (a) 10 marc Iarr 3
8 (a)
(a) Bain usaid as suimedil na mireanna chun J-logex dx a fhail.
(a) 10 marc Iarr 3
8 (a)
Iudv = uv—jvdu. Biodh u =log,x = du :ldx. dv=dx = v=x.
X
1
J.logexdx =xlog,x — J.x(—jdx = xlog,x — J.dx = xlog,x—x+C.
X
Botuin (-3)

B1 Difreail no suimeail mhicheart
B2 Foirmle mhicheart “codanna”

Sciorrthai (-1)

S1  Earraid uimhriochta
S2  Fagtar tairiseach na suimeéla ar lar

larrachtai (3 mharc)
Al Sannadh ceart amhdin chuig foirmle na gcodanna
A2 Difreail n6 suimeail cheart

Cuid (b) 20 (5, 15) marc Iarr (-,5)
8 (b) Inscriobhtar dronuilleog idir an cuar y =9 — x? }"

agus an x-ais, mar a thaispeantar.

(i) Scriobh slonn i dtéarmai p le haghaidh L >

achar na dronuilleoige.

(ii) Uaidh sin, riomh achar na  dronuilleoige is m6 a d’théadfai a thail
(b) (i) 5 mharc Aimsiu/lomrall
8 (b) (i)

Ta fad na dronuilleoige = 2p agus ta a leithead =9 — pz.
Achar na dronuilleoige = 4 = 2p(9 — p2 )= 18p — 2p3.
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(b) (ii) 15 mharc Iarr 5

8 (b) (i)

‘d—A—18 6p°. Don uasmhéid, d—A—O:>18 6p°=0=p= 3.
dp dp
d*4

~=-12p<0for p=43.

A=183-643 =123 iscaan dronuilleog is mo a d'théadfai a thail.

* Le notail: Mas rud € nach bhfaigheann iarrthoir marc ar bith in (b)(i), ansin, ni féidir aon
mharcanna a thail in (b)(i1).

larracht (5 mharc)
Al  Difredil cheart

Cuid (¢) 20 (10, 5, 5) marc Iarr (3, -, -
8 (¢) (i)
(¢) (i) Diorthaigh an tsraith Maclaurin le haghaidh f(x)= cosx, suas chomh
fada
leis an téarma a chuimsionn x°, agus an téarma sin san aireamh.

(ii) Uaidh sin, agus tu ag usaid an ionannais sin?x = %(l — Cos2x), taispedin

4 6
gurb iad x° — 3 + na chéad tri théarma neamhnialasacha den tsraith Maclaurin le

haghaidh sin’x.

(iii) Bain feidhm as na téarmai sin chun meastachan a thail ar Sin? (%), mar
chodan
Cuid (¢) (i) 10 marc Iarr 3
8(c) (D |
_ P (A () A () S A ()
F)= O+ T
f(x) = COSX = f O) =cos0=1.
f'(x) =—sinx = f’ (0) = —sin0 = 0.
f"(x) —cosx = [ (0) =—cos0=-1.
f"(x)=sinx = f£"(0)=sin0=0.
f¥(x)=cosx = f™(0)=cos0=1.
fv( )Z—smx = 17 (x):—sin0:0.
fw (X) = —Cosx = (O) =—cos0 =—1.
. x2 xt X6
. f(x)=cosx = 1—3+Z—a ......
Botuin (-3)

B1  Difreail mhicheart
B2  Luachéil mhicheart ar £ (0)
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B3  Ni dhiorthaitear gach téarma
B4  Earraid 1 sraith Maclaurin

Sciorrthai (-1)

S1 Earraid uimhriochta

larrachtai (3 mharc)
Al Tugtar forbairt cheart le haghaidh Cosx ach ni dhiorthaitear ¢
A2 f(0) ceart

A3 Difreail cheart

A4  Té aon téarma Airithe ceart

(c) (ii) S mharc Aimsiu/lomrall
(o) (ii)
2 4 6 4 6
Tri chuid (i), c052x21—4x +16x _ o =1-2x2 +2L—4L.
2 24 720 3 45
4 6 4 6
sin2x=%(l—0082x)=% 1- 1—2)62+2L—4L :xz—x—+2i.
45 3 45
(¢) (iii) 5 mharc Aimsiu/lomrall
8 (¢) (iii)

45 4 48

sinz(l)z(%)z—(;)4 2(%)6 1 1

1 360-30+1 331

1440 1440 1440’

Page 68 of 81




CEIST 9

Cuid (a) 10 marc Iarr 3
Cuid (b) 20 (5,5, 10) marc Iarr (2,2, 3)
Cuid (¢) 20 (5,5, 5,5) marc Iarr (2,2, 2,2)
Cuid (a) 10 marc Iarr 3
9 (a)
(a)  Athrég randamach is ea Z faoi dhaileadh normalach caighdeanach.
Faigh P(-1<Z<1).
(a) 10 marc Iarr 3
9
P(-1<z<1)=P(Z<1)-[1-P(Z<1)]=2(0-8413)-1=0-6826
no
9 (a)
P(-1<Z<1).=2(P(Z<1)—P(Z<0)) =2(0.8413 -0.5) = 0.6826
Botuin (-3)
Bl 74 P(z < 1) micheart n6 t4 P(Z< 0) micheart
B2 Déantar P(-1 < Z) a mhilaimhsedil
Sciorrthai (-1)
S1 Earraid uimhriochta.
larrachtai (3 mharc)
Al  TaP(z<1) ceart.
Cuid (b) 20 (5, 5, 10) marc Iarr (2, 2, 3)

9 (b) Is ¢ ata 1 dtriail nd fiche ceist ilroghnach. Ta ceithre threagra fhéideartha ar gach ceist,
agus nil ach ceann amhain acu ceart. Cinneann Sean buille faoi thuairim fanach a

thabhairt ar gach ceist diobh. Faigh an dochulacht:
(i) nach mbeidh freagra ar bith ceart ag Sean

(ii) go mbeidh ctig cinn direach de na freagrai ceart ag Sean

(iii) go mbeidh ceithre cinn n6 clig cinn nd sé cinn de na freagrai ceart ag Sean.

Biodh gach ceann de na freagrai agat ceart go dti tri ionad dheachtlacha

(b) (i) S mharc

Iarr 2

9 (b) (D)

P=y.4=7%

20
Dochulacht (ceann ar bith ceart)= (%) =0-003.

Page 69 of 81




Botuin (-3)

Bl pnd g micheart

B2  Earraid déthéarmaigh

B3 Nil an freagra san thoirm riachtanach

Sciorrthai (-1)
S1  Earraid uimhriochta
S2  Ni thugtar an freagra go dti dhé ionad dheachula

larrachtai (2 mharc)
Al pno g ceart

(b) (ii) 5 mharc Iarr 2
9 (b) (ii)
17331

Dochulacht (cuig cinn go direach ceart) =20C5 (Zj (Zj =0-202.
Botuin (-3)
B1 Earraid déthéarmaigh
B2 Nil an freagra i bhfoirm dheachulach
Sciorrthai (-1)
S1  Earraid uimhriochta
S2  Ni thugtar an freagra go dti tri ionad dheachulacha
larrachtai (2 mharc)
Al DéantarC,  afisaid no ta sé intuigthe
(b) (iii) 10 marc Iarr 3
9 (b) (iii)

Dochulacht (ceithre cinn, clig cinn n6 sé cinn) =

e el O e

=0-1896+0-2023+0-1686 =0-5605=0-561

Botuin (-3)

B1 Féagtar gach téarma ar lar

B2 Earraid déthéarmaigh

B3 Nil an freagra i bhfoirm dheachulach
B4 Déantar cothromu ag céim réluath

Sciorrthai (-1)
S1  Earraid uimhriochta

larrachtai (3 mharc)
Al larracht cheart maidir le ceithre cinn no sé cinn
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Pairt (c) 20 (5,5,5,5) marc Iarr (2,2,2,2)

9 (c)

(¢) Tairgtear muifini i mbacts. Roghnaitear sampla randamach de 50 muifin agus

meditear iad.
Is ¢ 80 gram mednmheachan an tsampla agus is € 6 ghram an diall caighdeanach.

Déan eatramh muinine 95% do mheanmheachan na muifini a thairgtear sa bhacus.

(¢) SE ceart 5 mharc Iarr 2
Déthoircneach 5 mharc Iarr 2
Mean + 1.96 SE 5 mharc Iarr 2

Crioch 5 mharc Iarr 2

9 (c)

x =80, o =6 and n =50.
o6 6 32

T W0 sr s

Is ¢ at4 san eatramh muinine na

[x-1-96(c, ), x +1-96(c. )]

= {80 ~1- 96[%} 80+1- 96(%]} =[78-3,81-6]gram.

o

Bottiin (-3)

B1  Earraid in earrdid chaighdeanach an mhedin
B2  Earraid 6 na tablai.

B3 Ni shimplitear an freagra.

Sciorrthai (-1)
S1  Earraid uimhriochta.

larrachtai (2, 2, 2, 2 mharc)

Al Earraid chaighdeanach sa mhedn mar aon le roinnt ionadu.
A2 Tonadi neamhiomlan.

Page 71 of 81




CEIST 10

Cuid (a) 10 (5, 5) marc Iarr (2, 2)
Cuid (b) 40 (5,5,5,5,5,5,5,5) marc Iarr (2,2,2,2,2,2,2,2)
Cuid (a) 10 (5, 5) marc Iarr (2, 2)

10 (a) Sainitear an oibriocht dhénartha * le x* y = x+ y —xy, ait a bhfuil x, y eR\{—1}.

(i) Faigh an ball ionannais.

(ii) Sloinn x~!, inbhéarta x, i dtéarmai x.

(a) (i) 5 mharc Iarr 2

10 (a) (1)

xte=x+e—xe=x = e(l-x)=0 = e=0.

Botuin (-3)
Bl x * e micheart
B2 e —xe =0 agus stopann sé/si

Sciorrthai (-1)
S1  Earraid uimhriochta

larrachtai (2 mharc)
Al x*e
A2 x ¥*e=x+e-xe

10 (a) (ii) x*x'=e = x+x ' —xx'=0.

e
x'(1=x)=—x = x'=—2_ (ar choinnioll go bhfuil x=1).

x—1

Botuin (-3)
Bl x *x ' micheart

Sciorrthai (-1)
S1  Earraid uimhriochta

larrachtai (2 mharc)
Al x *x'ceart agus stopann sé/si
A2 x*x'=0
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Cuid (b) 40(5, 5,5, 5, 5, 5, 5,5) marc Tarr 2,2,2,2,2,2,2,2)

10 (b) (i)

(b) Is € G tacar iomalartuithe {1, 2, 3} agus is iad seo a leanas na sé bhall de G-
1 2 3 1 2 3 1 2 3
a = b = Cc =
1 2 3 1 3 2 2 31
d_123 f_123 (1 23
213 312 £7 2 1)
Is gripa é (G, o) , ait a gciallaionn o comhshuiomh.
(i) Scriobh sios p~! agus d -1 ,inbhéarta b agus inbhéarta d, faoi seach.
(ii) Fioraigh go bhfuil (hod) ' =d ' eb!,

(iii) Scriobh sios na foghrupai ag (G, o), arb ord doibh 2.
(iv) Is ¢ K an foghrtipa d’ord 3 ag (G, o). Liostaigh baill K.

() (i) b 5 mharc Iarr 2
d’ 5 mharc Iarr 2
10 (b) ()

4 (1 23 4 (1 23
b~ = , d = '
1 3 2 2 1 3
Botuin (-3)

B1 Eilimint mhicheart (uasmhéid 2)

Sciorrthai (-1)
S1  Earraid uimhriochta

larrachtai (2 mharc)
Al Ta an t-iomalarti neamhiomlan
A2 T4 eilimint amhdin ceart mar aon le heilimint eile athluaite

(b) (ii) Comhshuiomh amhain ceart 5 mharc Iarr 2
Crioch 5 mharc Iarr 2
10 (b) (ii)

I
L2 L3 e

—_
S

o

QU

|

I Il
1
7\

[S —y

—_ N W N

Botuin (-3)

B1 Eilimint mhicheart (uasmhéid 2)

B2 d ob ‘ceart’ inionad bod

B2  Concluid mhicheart n6 gan aon concluid a bheith intuigthe
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Sciorrthai (-1)
S1  Earraid uimhriochta

larrachtai (2,2 mharc)
Al Ta an t-iomalarti neamhiomlan

A2 Ta eilimint amhain ceart mar aon le heilimint eile athluaite

(b) (iii) 5 mharc Iarr 2
| 10 (b) (iii) Ta {a, b}, {a, d}, {a, g} ina bhfoghripai d’ord a do.

Botuin (-3)

B1 Fagtar foghrtpa ar lar.

B2  Foghripa micheart

Sciorrthai (-1)

S1  Earraid uimhriochta

larrachtai (2 mharc)

Al Foghrapa ceart amhain

(b) (iv) 5 mharce Iarr 2

10 (b) (iv) Ta K = {a, c, f} ina thoghrupa d’ord a tri.

Botuin (-3)

B1 Eilimint mhicheart amhdin (seachas céannacht)

Sciorrthai (-1)
S1 Earraid uimhriochta

larrachtai (2 mharc)

Al {ab,d}
Gan fiuntas (0)
W1 {bdg}

W2  Nil aon eilimint chéannachta ann
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(b) (v) Nasc a bhunu 5 mharc Iarr 2
Crioch 5 mharc larr 2

10 (b) (V) % ¢

Is ionann a agus 1 agus céannachtai (K , o) agus (H ,x) faoi seach.
dlcoc)=¢(f)=w* agus d(c)xd(c)=wxw=w’.

#(f o f)=dlc)=w agus §(f)xp(f)=w" xw’ =w' =w.

dlco f)=pla)=1 agus @(c)xd(f)=wxw? =w’ =1.

#(f oc)=gla)=1 agus §(f)xg(c)=w’ xw=w" =1.

Placa) =g(a)=1 agus g(a)x p(a)=1x1=1
placc)y=g(c)=w agusp(a)xp(c) =w

$lao ) =¢(f)=w" agus g(a)xp(f) =w"
Pp(coa)=¢(c)= w agus $(c)xp(a)=w
(foa)=p(f)=w’ agus (/)= p(a)=w"

.. Iseamorfacht.

Modh Malartach:
Is ¢ atd in K na gripa cioglach ag a bhfuil gineadoir c.
K:{afc} — {c’,c,c’}
Is ¢ at4 in H na gripa cioglach ag a bhfuil gineadoir w.
Iseamorfacht: ¢’ < 1(orw’),c & w,c> <& w’
Justification:
Grupai cioglacha den ord céanna iad K agus H araon (ord 3)
= t4 K agus H iseamorfach, faoi aon fheidhm trina mapailtear gineadoir go
gineadoir agus go cumhachtai comhthreagracha da réir sin, mar a dhéantar sa chas
seo.
no (minit malartach)
Teoirim: T4 aon ghripa cioglach den ord n iseamorfach 1 leith an ghrapa na
fréamhacha casta aontachta
Is ¢ K an grupa cioglach den ord 3, agus is ¢ H an griipa fréamhacha citibacha
aontachta = t4 K agus H iseamorfach faoin bhfeidhm seo

* Ma usaidtear na modhanna malartacha thuas, ni leor a thaispedint go bhfuil na grapai
1seamorfach; ni mor iseamorfacht a thabhairt freisin

Botuin (-3)
B1 Tabla Cayley ach ni bhunaitear na naisc
B2 Udar neamhiomlan

Sciorrthai (-1)
S1  Earraid uimhriochta

larrachtai (2,2 mharc)
Al Nil ann ach céannachtai naisc
A2 Luaitear ord grapai.
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CEIST 11

Cuid (a) 10 marc Iarr 3
Cuid (b) 20 (10, 10) marc Iarr (3, 3)
Cuid (¢) 20 (10, 10) marc Iarr (3, 3)
Cuid (a) 10 marc Iarr 3
11 (a)

(a) Eilips ar larphointe d6 (0, 0), is € is éalarnacht do na %agus td an mhor-ais ann

2 aonad ar fad. Faigh a chothromoid.

(a) 10 marc Iarr 3
11 (a)
2a=2=a=1. bzzaz(l—ez) o o120 o2
25 25
2 2 2
AL R SRS

Ellipse: —+—
p 2 b

Botuin (-3)
B1 a micheart

B2  Riomhtar 5>, ach ni fhaightear an chothromoid
B3  Earrdid maidir leis an gcothromoid a thoirmit

Sciorrthai (-1)
S1  Earraid uimhriochta

larrachtai (3 mharc)
Al a=1
A2 Roinnt ionada isteach san thoirmle b*

Cuid (b) 20 (10, 10) marc Iarr (3, 3)

11 (b) ()
(b) s claochlu fineach é f. Is & M larphointe na mirline [4B]
(i) Taispedin gurb é f (M ) larphointe na mirline [ f (A ) f (B )1
ii)  Is é G meanlar an triantain ABC.
Taispedin gurb ¢ f (G) meanlar an triantain f (A) f (B) f (C )
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(b) (i) 10 marc Iarr 3

11 (b) (ii) y f £4)
- >
f (M)
B
f(B)
Ta4 M ar AB = Ta fiM) ar (AB).

Is ¢ M larphointe [AB] = |AM|:|MB|=1:1.

Is do-athraitheach fineach ¢ coimheas na bhfad ar linte comhthreomhara.
reay @) _Jam| 1

M) f(B) |MB| 1

Ach td AM comhthreomhar le MB

= isé f(M) larphointe [f(4)/(B)]

no

Is é f an claochli fineach de chineal a thagann go bhfuil (x,y) — (x',y") ionas go bhfuil

x'=ax+by+ky'=cx+dy+h, abcdkh R agusad-bc=0

Biodh (x,,y,)and(x,, y,) ina gcomhordandidi le haghaidh 4 agus B.

f(A)=(ax, +by, + k,cx, +dy, + h) agus f(B)=(ax,+by, +k,cx,+dy, +h)
a(x,+x,)+b(y, +y,)+2k c(x,+x,)+d(y,+y,)+2h j

Larphointe [ f(4) f(B)]= ( 5 , 5

Ach is ¢ atd in M, (larphointe [4AB]), na (xl ;xz ’yl J;J’z j

0 ({5 (5532

:(a(xl+x2)+b(yl+y2)+2k c(x,+x,)+d(y, +y,)+2h ]
2 ’ 2

= larphointe | /'(4) f(B)].

Botuin (-3)

B1  Ni bhunaitear gaolmhaireacht idir M agus foircinn mhirline A agus B
B2  Ni bhunaitear gaolmhaireacht idir fad na mirline agus a hiomha faoi f
B3  Concluid mhicheart

Sciorrthai (-1)
S1  Earraid uimhriochta

larrachtai (3 mharc)
Al Ta roinnt mapala dbhartha ann
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(b) (ii) 10 marc Iarr 3

11 (b) (ii) 1)

(£)
D c f(B)
SV 1(0)
Larphointi [BC] agus [AC] is ea D agus E faoi seach = meanlar A ABCisea G
Faoi f, mapalann [4D] agus [BE] chuig [f'(4) AAD] agus [f (B) AE)] faoi seach.
Ach is do-athraitheach fineach ¢ an larphointe,

= isiad f (D) agus f (E) larphointi [{(B) A{C)] agus [f(4) f(C)] faoi seach.
L IsE[f(A) S (D) N [f(B)f(E)] =AG) meanlir A £(4)/(B)/(C).

Botuin (-3)

B1 Ni shainitear an meanlar

B2  Ni luaitear do-athraitheach larphointe
B3  Ni luaitear gur meanlar ¢ (G)

Sciorrthai (-1)
S1 Earraid uimhriochta

larrachtai (3 mharc)
Al Ta roinnt mapala dbhartha ann
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Cuid (¢) 20 (10, 10) marc Iarr (3, 3)

2 2

11 (¢) Isi m+ ;—5 =1 cothroméid an ¢ilips e.

Is trastomhais ag an éilips iad [PQ] agus [RS ] ,
ait arb € P an pointe (8,3) agus arb € R an pointe (6,—4).

(i) Bain Gsaid as claochlu go dti an t-aonadchiorcal n6 uaidh, n6 ar shli eile, agus
taispeain go bhfuil na trastomhais [PQ] agus [RS ] comhchuingeach lena
chéile.

(ii) Faigh achar an chomhthreomhardin a imscriobhann an t-¢ilips ag na pointi
P, S, O, agus R.

(c) (i) 10 marc Iarr 3

11 (¢) (i)
Is € fclaochlu (x,y) - (x', y') where x’ =%, y' =%. D4 bhri sin, x=10x", y=5)'

12 12
( )IOOX n 25y

.. :l:> !2+ !2 :1.
A TR T
8 3 4 3 6 —4 3 -4
Chomh maith leis sin, ta f(P)=|—,=|=|—=,=| fR)=|—,—|=|=,— |
0-(3)- (53} @-(65)-(5%)
Chomh maith leis sin, ta £(0,0)=(0,0).
Fana /(P)/(0) === =2 agus fina f(R)f(5)== 0= =4
-0 4 -0 3
Ach % X _74 = —1= is trastomhais chomhchuingeacha sa chiorcal iad

[r(P)r(0)] agus [1(R)/(S)]
. is trastomhais chomhchuingeacha iad [ PQ]agus [RS] san éilips.

Botuin (-3)

B1 Earrdid in iomha na gcomhordanaidi faoi chlaochlu

B2  Earraid le linn ionadd a dhéanamh isteach 1 bhfoirmle na fdna
B3 Nil thugtar udar maith leis an gconcluid n6 concluid mhicheart

Sciorrthai (-1)
S1 Earraid uimhriochta

larrachtai (3 mharc)
Al Taiomha pointe amhdin ceart

A2 Ta x' no a leithéid ceart
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(c) (i) 10 marc

Iarr 3

11 (c) (ii)

Is € at4 in achar na cearnoige a imscriobhann an ciorcal ag na pointi

f (P), f (S ), f (Q), f (R) na 4* =4 aonad cearnach
Achar an chomhthreomharain PSQOR

= ‘det 7 ‘.(Achar na cearndige f(P)f(S)f(Q)f(R))
=50x4 =200 aonad cearnach.

Botuin (-3)

B1  Earrdid maidir le achar na cearndige a bhunt
B2 Earraid in det '

B3  Freagra neamhiomlan

Sciorrthai (-1)
S1  Earraid uimhriochta

larrachtai (3 mharc)
Al Achar na cearndige 4> agus stopann sé/si

Page 80 of 81




MARCANNA BREISE AS UCHT FREAGAIRT TRi GHAEILGE

Ba choir marcanna de réir an ghnéthrata a bhronnadh ar iarrthéiri nach ngnéthaionn nios mo
na 75% d’iomlan na marcanna don phaipéar. Ba choir freisin an marc bdnais sin a shlanu
sios.

Déantar an cinneadh agus an riomhaireacht faoin marc bonais 1 geés gach paipéir ar leithligh.

Is € 5% an gnathrata agus is ¢ 300 iomlan na marcanna don phaipéar. Mar sin, bain said as
an ngnathrata 5% 1 gcas iarrthoiri a ghndthaionn 225 marc no nios 14, e.g. 198 marc x 5% =
9-9 = bonas = 9 marc.

Ma ghnothaionn an t-iarrthoir nios mo nd 225 marc, riomhtar an bonas de réir na foirmle

[300 — bunmharc] x 15%, agus an marc bdnais sin a shlant sios. In ionad an riomhaireacht
sin a dhéanambh, is féidir usaid a bhaint as an tabla thios.

Bunmbharc Marc Bonais
226 11
227 233 10
234 - 240 9
241 — 246 8
247 - 253 7
254 - 260 6
261 — 266 5
267 - 273 4
274 - 280 3
281 — 286 2
287 —293 1
294 — 300 0
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