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z =—4/3 + i &it a bhfuil i*=—-1.
(a) Usaid Teoirim de Moivre chun z* a scriobh san fhoirm
a+ b\ ci, ait abhfuil a, b, agus c € Z. 4
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tan oo = = W) a = 30 6 =150
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[(cosd + isind)]" = "(cos nd + isin n6) V3
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(/3 + i = [2(cos150° + isin150°)
= 2%(cos(4x150°) + isin(4x150°))

= 16(cos600° + isin600°)
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(b) s uimhir choimpléascach é w sa chaoi go bhfuil |w| =3 agus
déanann w uillinn 30° le treo deimhneach na haise réadai.
Ma ta t = zw, scriobh ¢ san fhoirm is simpli.

w = r(cosf + isinb) r=73,60=30°

= 3(c0s30° + isin30°)
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(a) Ta (—4+ 3i)ina thréamh den chothroméid az” + bz + ¢ =0,
ait a bhfuil a, b, ¢ € R, agus i* = —1. Scriobh an fhréamh eile.

1s fréamh ¢ (—4 — 3i) freisin ®

(b) Bain Usaid as Teoirim De Moivre chun (1 + i)’
a shloinneadh san thoirm 1s simpli.

tan(9—— Q—Z =J12+12 =42

(1+0)° —{\/_{cos—+zsmﬂ(}

. >
Teoirim de Moivre 1 Re(z)
[r(cosf + isinf)]" = r"(cosnf + isin nb)

(1+0)f=42 SE)OS(S)% - isin(8)§{ = 16[008271 - isinb{

= 16(1 + 0i)
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(¢) Ta(l+i)ina thréamh den chothromoid
Z+(=2+)z+3-i=0.
Faigh an fhréamh cile san fhoirm m + ni, ait a bhfuil m, n € R,
agus i-=—1.
_—-b=x \/bz— 4ac
2a
a=1,b=-2+iagusc=3—i
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(a) Is uimhreacha coimpléascacha iad z,, z, agus z, sa chao1 go

L2 1 1 . ;e .
bhfuil 7 -z, + L 2+ 3iagusz;=3 — 21,altabhfull-
Scriobh z, san thoirm a + bi, éitwe R.
2 1 1 1 1 3-Zi+2+3i

2,z T 243732 @303 -20)

2 K A oM .
— = 6\ 5 +¢ — o Buaitigh eckratlamta cosuil le chéile
1 b= ) Chun uimhir choimpléascach

2 (25 + 1 ()z —1, a roinnt ar uimhir
z, 12 +5i 3 — 1 ichataifhe choimpléascach eile

12M +10621) caithfimid an t-ainmneoir a

ST T 55 57 +.57 + E1) athra go réaduimbhir tri
130 + 26 chomhchuingeach
= ¢ l Deighilt ag 26 coimpléascach a usaid
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(b) Biodh w ina uimhir choimpléascach, ait a bhfuil @ = 1,
w #1l,agusS=14+w+w”+...+ """ Bain 0said as
an bhfoirmle le haghaidh suim sraithe iolraiche criochta
chun luach § a scriobh san thoirm is simpli.

S=l+to+o’+... to""
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Biodh z, = 1 — 2i, 4it a bhfuil i*=—1

(a) Ta an uimhir choimpléascach z, ina fréamh den chothromoid
22 =722+ 16z—15=0.
Faigh an da thréambh eile atd ag an gcothromoid.

z, =1 —2i freamh z, = 1+ 2i fréamh
z-14+2)z-1-20)=2"-2z+5

2z—3 zZ= =
L
2 _27+5)28 =72+ 16z 15
-2+ 4z - 10z

~ 322+ 6z-15
— 322+ 6z-15
0

Fréamhacha eile: 1 + 2i agus % @



Biodh z, = 1 — 2i, 4it a bhfuil i*=—1
(b) () Biodhw=z,.z,,aitabhfuilz, inachomhchuingeachde z,.

Breac z,, z, agus w ar an léaraid Argand agus lipéadaigh
gach pointe. [

m(z) ’
El — 1 + 2l 2 ‘.Zl\
tan 6 _2 1
4 2
0=26-57° 4, Oy Re)
_ 1 2 5
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w=z.z,=(1=2)1+2i)=1-2i+2i-4i"=5

(ii) Faigh méid na géaruillinne,, zZ,wz,, a dhéantar nuair a
cheanglaitear z, go w to z, ar an léaraid thuas.
Biodh do fhreagra ceart go/dti an chéim 1s gaire. %
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(a) Is uimhir choimpléascach i w=—1 ++/3i ,4it a bhfuil i>=-1.

(i) Scriobh w san thoirm pholach. A
wh | |Sa(z)
J3 =\
tan a =1 VO [N R
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27T : 2nl
= = 4 jein =
w [COS 1S1n 3



(a) Is uimhir choimpléascach i w=—1 ++/3i ,4it a bhfuil i>=-1.

(ii) Bain usaid as teoirim De Moivre A
chun an chothromoid WA Sa(z)
72 =—1 ++/3i a réiteach. J3 \\
Tabhair do threagra(i) 1 bhfoirm @6, Re(z)>
dhronuilleogach. 1
Z' = 2[005 23—”+ isin23—”[ cuid (i)

2 2 1
z =2’ {cos?n + 2nm + isin?ﬂ + 2n/7[ 2
z =\/§Lcos€[eothb MOP%TPe‘F anL

[ﬁ]coogh r-zl_ ) sbné’)]” = r"(cos n%?—oi 1 nné’)l
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(b) Taispeantar ceithre uimhir choimpléascacha z, , z, , z, agus z,
ar léaraid Arganc(l). Sasaionn siad na coinniollacha seo a leanas:
z, =iz, rothla 90" 6 ) o
2, =kz, , 4it a bhfuil k € R Seachtrie o
z,=z,tz.
Usaidtear an scala céanna ar an d4 ais.

(i) Cuir na huimhreacha in 1dl le lipéad ar na
pointi ar an I¢araid.
(ii) Scriobh sios garluagh 4.
Freagra:







L L, ., 4 . .
Is uimhir choimpléascach i z = [+37 ait a bhfull-

(a) Fioraigh gur féidir z a scriobh mar~/1— 3 .

o4 143 4-443i
1+3i 1-3i 1—B7+.37+36%1)

= '4/_:/\/§i Deighilt ag 4

Chun uimhir choimpléascach
a roinnt ar uimhir
=1-4/3i . choimpléascach eile,
caithfimid an t-ainmneoir a
athra go réaduimbhir tri

chomhchuingeach
coimpléascach a tusaid



(b) Breac z ar 1éardid Argand agus scriobh z san thoirm pholach.

Z=1—\/§i
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P Re(?)
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(¢c) Bain tsaid as teoirim De Moivre chun a thaispeaint go bhfuil

20=-2°(1-~J3i).

57 . Sa(10
10:210[ ik _[
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Teoirim de Moivre
[r(cosO + isinf)]" = r"(cosnf + isin nb)

V= Zlo[cos %t + isin %T{

.
=2"1cos 23—”+ isin 2—”[







Ta modal 5% agus argéintég—” ag an uimhir choimpléascach z.
(a) Faigh, san thoirm pholach, na ceithre cheathr fréamh

choimpléascacha ata ag z. (Is ¢ sin, faigh na ceithre
luach ar w a fhagann go bhfuil w* =z.)

.
z= f—g cos4—ﬂ + 2ni + isin4—ﬂ + 2nn{

.9 3
81( 4rx Y
Y= —|cos—=— + + isin— +
w T: \cos 9 2ni + isin 9 2nn£
1
- 1
4 1
w=& [cos4—ﬂ+2mr+isin4—ﬂ+ 4
16 S )
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Teoirim de Moivre
[r(cosf + isinf)]" = r"(cosnf + isin nb)



Ta modal 5% agus argéintég—” ag an uimhir choimpléascach z.
(a) Faigh, san thoirm pholach, na ceithre cheathr fréamh

choimpléascacha ata ag z. (Is € sin, faigh na ceithre
luach ar w a fhagann go bhfuil w* =z.)

w=%{cosg+—+zsm— ”[ .

Biodh n =10 Biodh n =
W, = ; {cos otising [ [cos =L i_,gms.rg_”g ”{
Biodhn =1
[cos L wl—rsms‘%% ”{
Biodh n =

e ot ol



Ta modal 5% agus argéintég—” ag an uimhir choimpléascach z.
(b) Taz marcailte ar an léaraid Argand thios. Ar an léaraid
chéanna, taispeain na ceithre threagra ar chuid (a).

A

Im
c JZ
W = 3[cos£+zsmgk >
4
[COSM sinw{ 3
TisinTe
wwlz\
3( 10 .1011[ ya RN
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(@) (i) Scriobh an uimhir choimpléascach 1—i san thoirm pholach.
A

tana =1 Inn( 2)
_ T
YT Re(z)
_ I al,
0="1 1
r=y 12412

r=2

| =\/§[COS?TJT+ isin?[ @



(@) (i) Scriobh an uimhir choimpléascach 1—i san thoirm pholach.
(ii) Bain usdid as teoirim De Moivre chun (1 —7)’, a luachail,
agus tabhair do threagra 1 bhfoirm dhronuilleogach.

9
(1- i)9 =2 [0087? + zsm7—ﬂ[

4

Teoirim de Moivre
[r(cosf + isinf)]" = r"(cosnf + isin nb)

(1—1) = 16\/_[cos@+ sin@L

4
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(b) Ta modal nios moé na 1 ag uimhir choimpléascach z.
Taispeantar ar an léaraid Argand na tri uimhir z, z°, agus z°.
Ta ceann diobh ar an ais shamhailteach, mar a thaispeantar.
(i) Lipeadaigh na pointi ar an 1éardid chun a thaispeaint
c¢ na huimhreacha a bhfreagraionn na pointi doibh.
(i) Faigh 0, argoint z.
z=r(cosf + isinb)
z> = r’(cos360 + isin30) fm
30=90" =) G =30
z sa 20 ceathru

0=150 @ - Re
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