ek D+ (741) Amduns souspy

‘wiog Jejod W7 — puB 1+ [ Slaquinu x31dwod ayy mmm&xm 91
"z 30 {10 1saledU 3Y) O3 1991109) JUGUINSIE pue SNNPOW OY1 pulf )

JOqUINU [0l B ST ¥ 2137M “ 9] Ay WOJ 91} UL 4t JO SNNPOW 34} pulL{ Q) ‘sioquinu (g2l 918 A pue X 250Um © 1 +X WIOY AN UL 7 puL] (v)
. < ) ‘ z
$10QUINU [831 I8 ¢ PUE D 3I3YM ‘1g+ D ULIO 3Y) UL # ssaidxqg (®) -7 = (Sl JRY) 4ONS §1 2 JIqUImd xajdwos o] g

Toln z
j = M AQ paufgap SI M Joqumu VdﬂQEOO 8L
‘S1oquInu

1+ p=tzpue p-1= "2 RG] . “
[29 oIk ¢ PUE D 2I9Yym ‘1¢+ D UL} A} Ul Jamsue nof Sussaxdxe < (1-7) puki L

: S02 4+ ¢) AQ U9AIF S z JO snnpow sy} IA01
m@ po+S) AQuUIAIE stz Jo SnInp e d -z 30 (10 159Te3U 21} 0 1931100) JUSWINGIE PUE STMPOU Y} PUY 0USH ()
ISqUINU [BI1 B SI @ SIAYM “GUIS [+ HS00+Z =2 PT Pl "SIOQUINU B9l T8 A puUR X d5oym * 2+ x Lo} oy Ul Z ssardxg (e)
p+e
O -1 TS
. : - [z +g) . i+
sIoquInu (eos oTe 4 PUB X 25dym 4 + X UUCJ I UL~ e ssoadxy €1
1

‘Sloquing jearl 9.l

¢/ Jo snynpou 5y 01 [enb3 §1 T JO SHNPOW 3y} TBY} MOYS A pue x amym ‘M +X WOy dyl ul .z puE z sso1dxa “(1+1)g =z(#+]) udA) ¢
“tz_'z=g pue 'z - “z=p £q pauydp are ¢ pue v sqUAU xojdwos 3y, (q) )
graquny o
{21218 ¢ PUB D 2I3YMm “I¢ + D LMIOJ 3 Ul 7 pue 'z ‘'z jo yoeo ssaidxy (v) pue “zz+ 'zg siequunu ¥ojdwod oy Swmoys wesselp puedsy uB {§owys (q)
- 1—¢ . ) -S15QUINU 221 318 4 pUe X 21aym < 1 + x uuoy oy w ‘2 pue 'z ssasdxy (2)
L =tzpue = (gD = 2T T _. e P e Vo e
- 9+7 i LI, pue Ty RN
1-1Z -7
gV S[3ueLn JO BIIE 3}
puy pue weiderp pued1y 9f3uls e uo fz pue %z ‘'z sroquinu xa[duwIod a1} MOYS i ‘sIaquinu Tea1 a1e b pue d s1oym b +d wuojoyjul z puy Iz —L= z(1+¢) 31 ¢
‘Kppangoadsar 1y pue g v swted syy !

£q ureSerp puedty ue uo pajussaldes ase 2 pue z ‘'z srequnu xojdwoo sy [ (0) ‘Sloquinu
C € - - . z
z (m) 2 o(m 'z (D Jo [e31 918 ¢ puB » QoYM ‘Ig-+p WIOJ 9Yl W —+Z ssaIdxo “lp+ € = Z UdAIL) T
(A18SS2031 215UM [0 ISAIB3U ) O} 1991109) juawnSre pue snjnpowr 9y puLf (Q) h T 6T
‘sysquinu [eal are 4 pue ¥ d19yam ‘14 + X oy 9y ul tz ssaidxyg (v)
Tzlz=fzpuR 4 p= z I = "2 BT LA ) KW@!I]C (3)
{e+ )0+ 2) !
© g pUB D JO SIN[BA 3y} pUT BSLMIBYI0 -t ® -1 ) d )
1O ‘SI9QUINU [Ba1 o3 A PUB X 3IyA ‘14 + X WOJ 3Y3 Ul ‘z pue 'z Jwssaidxa Ag g 1 £+7
-1 . )
i 7 z-1) (e
1= “z+ 'z TRyl YoNs QI ‘SISQUMU [3) 3B g puB (1 () A1) Gv 1+ Mg (@)
D s1RYM S pue LAY £q paugep “z pur’ 'z sipqunu xo[dwiod oYy, 01 . .
9 D : ‘SI2GUINU JESI 318

pue x 2I3ym i + X WIOY By} Ul SISqUINU x9|dWod SUIMO0) 11 JO Hoed ssaxdxg 1
1001 B3 JO ( ,|'0 1SPIEaU 9Y] 0 J03.LI00) JUANGIE PUER SNIPOW 1) puly

SIWHTa0Yd SNOANV TTIOSTIN
‘SISQUINU [B31 918 ¢ PUB D JJ9YM °Iq + D ULIOY 313 U 1001
Fuissaidxe ‘0= - b :
yowrs furssaidxs ‘(=0T + zp — Z UONENDI onerpenb a7l JO S]001 0M) A puly 6 0T SYAHININ XA TINO0)

SOLLVINGHLVIN JdHOIH JadNVAQV




“Appreydwos =0z + 211 — 7 uonenba ayi 2A[0s 20usH (q)
‘ponenbs sy} JO 1001 19YIOUE
UMOp 21LM PUR ( = (T + 7] | — 7 uonenba ay1 Jo 1001 B ST 147 = Z 124} Apuap (v) g€

g pue p JO SaNeA 3YI puly
gte=2
SI ‘SURISUOD [ESI BIB ¢ PUR U SI9YM ‘(= G+ 20+ . Z vonenba oy} JO 10013V TE

“A(a3epdon
uorenba Syl AJOS OUSY Pue Q=01+ 2E— 2T uonenbs 9y} Jo 1001 831 B PUL] ‘{€

1e11 USAIF ‘s12quunu [eas s1e 4 pue X dIym ‘14 + x uioy A Ul z pury Q¢

‘wexSeip pueSIy J[Suls B uo $)001 INOJ Y1 MOYS
'@ puE . JO S9NjBA SUIOS 10] (g w1s 1+ @ s02).4 ULIO}
ay1 w1 jo01 yoed Swissaidxe ‘9| - = =z uorjenba 34} JO $100J INOJ 94} PUY IDUSH (9)

" 08150 >,081 —PUB () < .4 3I9UM “(GUIS] 4 §$09)4 WO I W 9f — ssa1dxg (B) 67

L1+1)
“@ pue 7 JO SIT[BA SWOS 10} (9 uis 7 +gs09).s uney ypur (1~ @3
umop ajua. 9oudy pue uuoj sefod ut /- ¢ soquINU xopdwoo 2y ss21dx3 ()

.Q+m\zvm = -E 1Ryl MOYS ()

- pue . JO SON[RA SWOS 10J (4 UIS!+@§09)4 ULIO 3y} Ul LI+1)
uMOp S1LIM 20udYy pue uuo] sejod ut 7+ JSquinu xopdwoa a3 ssaxdxy () 8T

Kpiopdwiod g =p+27+ 27— T+ 2 uonenbs oyl 2aj0s 30Uy (q)
‘uoyenba SIY1 JO 1001 JAYICUR UAMOP LM
puB O = p+27 + ZC— T+ 7 UOUENDI Y1 JOJO0TE S L+ [ = Z JEY moys (®) Lz

'$1001

o141 2141 yo onpoad By} PUR PUE “0JSZ ST SIO0I I Y} JO WINS SY1 1B woys ()
*g puB p SISQUINU 831 10} ¢+ P ULIO 3Y] Ul J0OI ovd

Suissaudxo ‘ g = _z uonenbs oy Jo S1001 93141 OY} puY ISLMIDYI0 1O “90USY (q)
08158 >.081—

pUE () << 4 QIOYM ‘(g UIS7 -+ @SOD)L ULIQE dYI UL § Tequint (B3l 3 amm (B) 9T

‘0=L8- 288+ 29+ 8~ F uonenba ay1 9A[0s 20U (q)
‘uonenbd Syl JO 1001 19YIOUE UMOP LM pue
0= /8~ 288+ 79+ 28— I uonenbd 2y} JO 1001 B SE 174 ¢ =2 1Byl Kuap (©) ¢¢

Kpwpdwod g =¢+z4 Tg+ 26— uonenba 2yl 2Aj0s 32Uy (Q)

‘uonenba Syl JO 1001 19YIOUE UAOP IUM
pue 0 =G+ Z+ ,I7+ 2€— 7 uonenba 9y Jo 1004 B ST /- T == 1B} Kuap () +T

4

guis
gsuis
‘2 Jo 9dnnu v 10U §§ @ J1 “JEY MOYs DUIH
(g ,UIS +@ WISE SOI0] — g ,SOIG)QUIS = gouis
1By} MOYS 01 sped Lreuieun apenbo

‘1+@ S00Z[ ¢ 5009 =

pue uoIsuedxd [BILIOUIq B 38T ¢ (9 UIS 1+ 500) = gguIs 1 +ggs00 yum Fumrers (q)
“(g+p) jo uoisuedxs fenuoulq 5yj UMOp LM () €T

g, uertg ueig—|

L =gpue}
(g uer -1)guely o

1Byl MOYS fealit=1s |

“guis pue gsod jo samod Jo
SULIS] W G LIS PUB GSOO 10§ SOUHUAPT pup o) shed ArewiSeun pue [ 9yenbo
pue uosuedxe jeNIOUIG B SN ¢ (9 UIS7+GS0D) = Gy UIST+gHSO0 Yilm Sunrelg
"19991ul UE §I
4 21YM ‘QUUIS T+ gusod = (QuIsi+ #S09) 18] S3)LIS WAIOIY, S, AN 3(] (Q)
" {g+1) 30 uoisuedxd [eruoulq 311 UMOP LM (®) 22

‘weiSeip pueSry S[5uls g Uo $1001 3} MOYS
“@ PuB 4 JO SNfEA SW0S 10§ (g UIST+gS0d)4
w10y 91 Ut 1001 YoEd Swssasdxa ‘gg = 7 uonenba o) Jo 1001 O PUL (@

08156 >c081 — PUB < 4 3I0YM ‘(@ UIS/+§SO0)4 U0j dy Ut I3 ssaidxyg (B) 17

‘Kprerduos uonenbs
SIy) 9AJ0S 20UY PUB = (] — 26+ ,Zp — ;z Uonenba o1qnd 3y) Jo 1001 [EAL e pulj 0T

‘sured AreuiSeun pue (201 Surjenbs pue ‘sIsquInu [eal 312
A pue x 21um ‘4 +x =z Bunum 4q z sIequinu xaydwoo 2)gissod omi ay) puiy
9+l =ACt 22

uonenbs oY1 Asues z d1ednfuod sy pue z RqunU xojdwos 2y [, ‘61

18+ 4o
wg+o
uoissaxdxa ay) ajqissod se se} se Apyduns ‘g pue » Aq pajousp 24 $1001 341 3]

SI9qUINU 231 918 4 pue X S1Aym ‘14 x
w10y 2y1 ur 1001 yovs Suissaidxa “Q =g+ zp + ,z uotenhd 3yl Jo S1001 BYL puly I

“AreuBeurt amd  {(q) |Ral (v)
S (7 g oI S0Y 1 1953101 aA1nsod 1safBWS Y} pUY S0USH
woj tejod w7+ £ Pqunu xopdwon ayy ssasdxy L1



ar o mwoi. puy 30usH

14 4 -
.mmOuM+Qmmcu n =@ (502 eyl MOys * _\‘N‘ iz w A{pso07) tjn sunreis (q)
[ ;oo
[N /
er Q%Oo.q puly 90U
[4 (4 z
BTS00 = 500 1oy moys h; + Nw = (p%007) Y BunrElg (2)
I
T
) 3 14 43
u+mm+mmc_mﬂ+mv5mﬂ =
8 [ t 8
D+H-—+OTUS— —+gpuIs—- — =
£ | 1

1t

8 4 1
%ﬁx +7509~ + Gpsoo Q | or 6,50

¢ I 1
‘Smojjoj se g 01 Joadsal im g 500 31818331 0} SN SMO[TE uoIssaIdxd sG]

8 [4 8
Z+97S0— + 9ps00~ =
€ 1 1

gl
(9+ 075038+ Hs00 Sﬂ =g ,800 &=

0+H7s00§+QFsSO0T =
O +HTSOIT - H +HPSOT =

Z z
9+ T + NNu,iﬁ.\ﬂgw «uun

z z
sl to+ 2p+ 2=
I ¥
vN mN NN z
LAY N A N
I I I T

z z z z
h\u.w MIV.N;lr m V.NN©+1.”N&+ JZ =0 ,5099] I=
A e\l AR [

mﬂ+~u H v@moomv BoZ
v

"gs0d7 = “ + Z 9ABY 3m | = 4 UIYA JeY] 230U 81
I .

" g Jo sa)dnynuw JO S3UISOO JO SULID) Ul
@ .S00 10} AJIUAP! UE Pul 0) ST SMOJ[R ‘WII03Y) [BIUOwWIq 31} (v BUOe “108) iy,

pusosy =

I
|
+

HUUIS I — QUSOD + G UIS |+ GUSOD Wz 0s pue

‘fQuUUIS | - gUsOD =
1
[1=gu ,ms+gu 50> souws}] - - =
QUUIS 1 — QUSOD
QU WIS +Qu SO0

QUUIS 1 — HUSOD
u uis z-@gu SO0
IS [

GUUIS I — QUSOD
(guwis 1 — GUSOINGUUTS 1+ HHSOD)

(guuts 1 — guSOd)]
QUUIS [+ QUSOD JZ

[ I
‘raZojmn oamsod v S1 22 J1 “90USH]

QUUIS I+ HUSOD = 7 JEY) SAIE]S WAIOSY ], §,BIAIO 3(] ‘U JoBaIuL aamsod Aue 10y}

CQUISI+ Q500 =2 1 6

-uonenbs sIy} JO STONMOS 18110 3Y) [ puly ()
‘1 jo onjea oY) puig (e)

N‘ = Z

1001 B $BY ‘JULISUOD [BAI B ST D JI9YM ‘0 =06 + 20+ Z— ZT+ % uonenbe ay ), ge

\R
“sroqumu 231 918 4 puR x 319ym ‘1 + X ULIO) oY ul v’:AlM\le ssaidxg (2)
all 1
"¢ PUE . JO SON[EA DUIOS IOf (g UIS]+ ¢S00).4 WLOJ 3} U
L= 1g M) 91w 20USY puE WIO] tejod ug | — J¢f Joquonu xo[dutod oy ssesdx (q)

"§ DUR £ JO SINJBA SWIOS 10) (g UIS7 +4SO0)4 UI0]

aywr  (1~1) 9¥1M JIUSY PUE ULIOY rejod wt 7] Joquinu xapdwoo ayj ssadxy (®) L

9 M+ + z
-z = 4 + i+

"x0)aq suoyenbs snosuryMWIs JO 1ed 3y} 10§ §E uonsanb readay 9y

8+9 = M + z
Y4 = Mg + b4

"¢ pUER D SY2QUIMU [ES1 0} 7¢ -+ D WLIO} Y} U] UOTIN[OS (OB Suissaudxs
‘M PUEB Z $IOQINU X3|dWIOD 3} 10} MOjeq suoNEnbs sNOsIEIMUNS JO Jed T} SAJOS

“A1adwos =01+ 29 — ,Z¢ + ,z uonenbo a1} 2A]0S SIUAH ()
‘uorjenba suj) Jo 1001 ISYIOUE UMOD
WM pUB 0 =01+ 29— 2+ 2 :o:w:vv Syl jo 1001 e S {4 ] = Z JRYI MOT|S (v)"

vy

b

I



L B <o
T +g+w "

g=u (@ 9=u (B) (DLUSIHOESO)T =1+EN
8Y0C— =, (1= D)+ (1+1)
(oSt S 14 (Sh SO TP =11 (oS WIS F+oSPSOO) T = 141

01 m\% o snnpow  (q) ~m~ s =4 (®)

Opy=md e
N%_ 691
U <

-7=" ‘=" U+e="7 (¥)

syun axenbs 71 =)gV 2[Suew jo eale (9)
8=t =4 () 69€=g6=4 W) Lb-=g'Zr=4 () (Q
1-1="2 (2)

<

oF'€0 T ore sjuomngIe “ A7 =1001 OB JO SNPOW. [y F 7 =2

II91-=0 ‘oIp=4 (Q) t~g-=2 ()
1i-¢
€ €T €T
Lri=g ‘—=4 Q) I—+—=12(2)
€1 91 €9
Ww—g=_2 4-7=z
k4 1 3 (4 1 [4 < T ¢ < ¢ t (
-9="rg-'2g ‘rg- =77+ 76 (Q) oo o= (D)
T C z
I-——=Z g 9=—+2
[N Y4
¢ ¢ or ol [ S ¢ ¢
11—+~ 1~ (8 f b — 1——-_= (2
t L W I T2 @) ¢ w ot @)
Lt LT
It (P r Q) w+e () 6L (®)

SHHMSNY

‘81

Ll

o1

B!

€l

!

6P 6,500 [ pud (p)

oy %nmoo‘.. puy ooudH
8 91 91

. %moum+ QMmoovner %mmcu.4 =g SO0

Hmﬁ\sosm“ ﬂw + NJ‘ Hn@mooﬁ::&wﬁtfm AS
.

[



+ £+mm:_m$+mv:_m$+%o:_m§ =or g mon..— (p)
0 mm 9 Tg T ¢
8 8t 08
Léﬁmméméﬂgmﬁfin%m,,mo& ()
t 4\
R i 9500 (@
4 v
D+ +oTus=6P 650 (2) o€
KFe-=z10 1+7=2 (@ - =p (B) '8¢

(r-rer)

0 6]

I+ fph—=

(<081 UTS £ ,081500)9] = ,A.T.m& (071 WIS 407 1509) = [— I p ()

{(c0sy —)uis 1+ (057 —p00jTe = (1-1)
(St IS+ (oS —ROOY T =11 (B)'LE

: (0LT

gp 1=

{(c0T1 —)uis 7+ (021

g-7=m i1 =2 9 Wp-g=M T =2 SE
gFl-=230171=2 () 1-1=2 (8) pE
p—=z10 157=2 () t-7 =2 (v)'¢f

-+
il
8
A
o
¢
il
™~
o~
1
1
3
-

£~
P

(oSTEWIS FHGTES00)T = ¥ 1 {STTUIS HoSTTSOI)T =
(SETUIS HoGEISOONT = 2 (ShUIS HoSS00)7 = 7 (@)

(08T WIS 1+,081502)01 =91 - (2) 6T

-ys00}91 = vﬁlm\zv {(0€ —yuss i+ (0€ —pooyz =1 ¢ ()

WS 1+,0LT500N8 = ((1+1) (oS UIS 1oSpSOO) T =141 (8) 8T

Z-=z10 [-=z171=2 (Q 1—-1=z (8) LT

g =sjoo1 jo 1npoid (9)
=fzigpri-="2g="2 (@) (OWSH0502)8=8 (2) 0T

g-=z10(=21gFs=2 (Q rg-s=1z (¥) 5

[

0

z () T

t—F-_-=z101Fz=2 (Q 1+

- e

AT 405+ G 001+ G 001+ 4,05+ D= (§+D) (®) £T

9 [UISGS00} — HUISY S00p = gpUis g UIS+4 UISy §099 - g 502 = Gyys0d @

PG PV 409+ gy = (g4 0) (8] TT

{oOLTUIS 1+0LTS00)7 = °2 ¢ (0S| UIS FH,OS[SO)T = ‘2 *(0E UTS HDES09)Z = 2 (4)

{06 WIS 0650018 = 18 (¥) 'IT

RFI=zI07=z  I=20T

fog=210 K4+E 7 6]






COMPLEX NUMBERS HOMEWORK |

Solve the equation =~ + 10z + 29 = 0 for the complex number z |

Express in the form x + y7 . where x and y are real numbers:

) 74260 1438
{a) (3+ 21 +44) {b) Py (c) 5o
947 8- T
(d) A+0(2 +1) T T

Soive each equation below for the complex number z

h

2-5i

(@) S+ijz=—1+1 (b) =2+

Find the modulus and argument of the complex number — 2+/3 +6i .

Find the two roots of the equation z* - 6z + 16 = 0, expressing each solution in the
torm x + yi , where x and y are real numbers.

Find the modulus and argument {correct to the nearest 0.1°) of each root.

4 . .
Express the complex number T ; the form x + yi , where x and y are real
—i

numbers, and hence find the modulus and argument of l—~— )
—i

Let z= —3++/3 .

Express z in poiar form and hence, or otherwise, find z* in the form x + i,
where x and y are real numbers.

Let z=1++3i and w=1+i.

{a) Find the modulus and argument of z, and hence express z° in the form
r(cos@+isiné) for some values of r and 6.

(b) Find the modulus and argument of w, and hence express w® in the form
r(cos@+isin @) for some values of # and €.

(c) Using your expressions in {a) and (b) above, find in the form x + yi , where x
and y are real numbers:

i *wt i
"
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