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has (& sodutions Q%Uaﬂij/ S”\Jacecl avoord a civele 0f vadioe 1 since 1421
A ciecde s 2T vadians 50 1§ the (0 solutions ave ej&u«QﬂT spaced , Hheve must be
an avgle of 2T/w = T3 between them, So gov solubions wosk be:
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A LoNGER SoLution
&JT; GmCos(oﬁﬂs\n(oﬂI Avm}ﬂes ot the SO,OUL(ows (u;ﬂ,() be +hose ongJles

suc\n {—\mx\' if’ we. chcl {'L\ew\ Jro H/\evmse&ves (ﬂ Limes e ?{d’ awn omX/Qc OQ tevo OC QW(Y anQQ

aq;uwaQean o zero (O\\AV&/ CMXL '\’:)o\l\/\;\—:vu”g —\-owmés e \/\U\M\oev 1\
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SO oLy 30 ,Qu-\f'xo\/\,s ave:

2,2 (Teos(o) risinlan] = 1 2.2 [T Leos (TR +isin(TR)] = 4 + &
2,= @[T [ cos (3Th) +isin (2TT/3)] = -4 + Ol 2= 1 [cos(M +ista(M] = -1
2= O[T [os (4T i sin (4T5Y] =- 4 - B 2= T [cos (5755) Fisin (5Th) [+ & - G

which we can achW\ Puk in the Sackor Sorm (- sofubion) and WU/QHP%/ Mg Lactors JfDZe‘H\er
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n “n
2"z LeTeoserisinel = Ir'fcos (&4 2K 4 3sin (0 ¢ 2TK\| § K=0,1,.., n-1
n n n n )

Notatiod
wm;nx r{cose F13mol caw vge,k %iviv\z. The coso+isine Pact 1s otren cbreviated

with  cise. This is cOmPle\—eQZ/ ,QQDXH-, QS WeE Cann NAMme S-W\c\—iov\s avx-/J \‘\AIV\»X we want.
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S 2r TN s ij‘Ua.Arpw\'t 2. We most add T 4o twe amgle sbove. T4 would be bedter +o write

tomé‘:%:ﬂ 5 & taw‘(\E) > -6 +T: tm“GE) 0
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So, AeFemJ«{ma/ on Wow woe choose Yo SOXVQ g—or O, we th 2 dblerent bot ef{__uaﬁ answers,
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#3 u‘ﬂ'\c\n oS Yhe Q-o Q.Qow'\w-x 'S C.oqu/Q.e‘\'c,Q,y +V‘U€,?_
M zz2=¢> 2= /><+«Xi = (cosotisine): re'® , (T= j<%+ %4)

B 2Z- ¢, ZEyiw zexoyd, - 0T
A zl=JeE=r, 2= Xei= rcoso risine , 0= &Trl

O) AT--2i T-w, -T2
E) Nene O¢ The Asoue

The complex conju T\Jre_ of o number == Xy s denoted with o bar over
the variable , 2= M-y To qet the Complex conju 79k of o nuwber,
S‘us* cep lace v with -1 Q\/erg/wlaewe i+ appears. Sowe FCOPQe Use o star
2 M-t fo denste Fhre Compllex conjuqate.
R 222 (ke (X-y) = X2~ KT+ X gi- 2> = KE eyt
© 7= ’\<+1X% =V‘(‘(c<>s©v+-isine\= reu"s Ps :h’ug U\Zew\em‘oer youe lbasic
iy delinitions:s cose = X = K= Ccoso and  sine= Y 7= 3o
%3 Yhese into m% to }et (cose+isine). The Q—qd Haat

« (cOse+1sme\ = Y‘& was zlnvevx J('o fj/ou WA cQaSS _L_ c\cl» VLoJT Prove ot

R j_l/[c_os (%\4—2 s{,\(:(gy&j which has Ywo solutions, The amaﬂes of

3(\«4, So QU‘“OMS a\ve &fllqu,QMX sP C\(,eA arouv\)x Q c,‘w*cjle c)g r«(lius L AQSO, $'mce
we. ave &oo\ﬁ‘w\? Sor a vumber whose Squave Us A ,cw\cl we Kuoww avuXL’,s add
wlen ku,%\fpoLXwX vww\\aersj ooV SoQulriovxs wo st have am«zflas soch Phat 1 €
L&ov cdd i+ Yo trseld <3/ou %e,t awn aV\XQe, +het \Do‘wﬁs Yo ward. Hhe Ao ber 4
which has an amgﬂe_ ol Tz o Ay {'\«iv\:(j ﬁq__u“,\fclew{’ Yo /2. Mathe matica u-j/,

O+ &¢= 0= IL 4 ATMK & &= L WK =% 6,1, 6,- 5T
L 4 4’ T4
30, OUY SQQH—‘.@AS ave

lﬁos<g34_1sw\ X% %‘4 and 110,3 _r%qw _J:rﬂ Qﬂ

This can be dove in qoor head in a medker oF seconds. Av\ﬂes qA(l, radi; MVQMPQ%
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_?:_: ’>(-]-4/X'| & %ai: /X.,.yy." = /X—‘l?/"l
I:_Wr_l = F{Cos(ﬂ\lﬁ‘lé\ﬂ (S_QTL—T Whi Ck’\ Was fwo SOJQU'\"IOV\.s wr MA(US r:]_
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and maﬂes Soch that 2Ok = %U+ AT & ©,F %IHFK.

Do ouv So,Qulr'xovxs ave Z_° l\Cos(g_‘\_u_\.\—{S;w(%Bl: —-%1 +%7 Qwal
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We Qowwl v Part A Yoot Hhe solvbions do 17 were i(%J,Eiﬂ(), So
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Rowewer, it1s inferesting To note that = {7 shares the same solubions as J7.
This is no comcidence. TH 4orms ovt that -2 = J2' oo any z.
Square roots have & solobiows QlUQQ,QuX spawd avoond o civele. Twis
meaws they wost be on cpposite sides of the ciecle, MUQH?QKIV\X \DW
-1 s a cokakion \%‘\\‘: -1= 1 lcos Cidtasin (], AMZJL% add when
‘MUQ*\pQ«J\'v\z and -1 las an awz(ﬁe & T So MUQ“P% \‘wa/ Yoo nombers
on oppo sife sides of o civele juer makes Hhew scoibeh Pﬁlc\ces.

X =4 = x=t0 and ~1(2): 72 Likewise,
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Q) - Lzl [xerye' mﬂﬁ(x—%\)’: 22 =vr

T2 XEYE = Ccose + (5ine)i = r(Cose Fising) F CCose ¥ isine
%o-\’\r\ Cose ow\A 25716 wmoust be mu&(—{\a,q\\ed \9‘]/ . T\/\\\S Cowme s K;\mvw the

&\Vc“}“ that  cose= X = X=vcose and sine: > Y= Csine
‘ o >

: . . . T
Zz = ‘((6056*'15\'-«6\= (_6-:6 = ——'_L: 1_£C—°5(W\'(‘1Si\/\([ﬂ_k: 1.61 & O+ ez"{—l

T\/\‘\s s (.oV\S'\ot{&‘feck \o?( sowme loaopfle_ to be
Tie Most BeavtiroLr E QuatioN
a0
O=¢"+1

' aQQ\ Oﬂ'f wmathe makics.

D} : 57 = - d; \OVX the basic deSimition off Yhe Qow\;&ex C,ow;xu?go&e,

LTINS T AT A ST T = KT K = 2 F 2P
c =g = - (qro) = - (2-0)=-1

The CowPﬁex uvtdvcgo\‘m of avwg ceall nomber 1 heedl since K= Y+oi = X-01 =X,
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#5 Which of the o Mlowwux is C.owup&d'er +Y‘UC?

A) Qoz (va(&ZH) 1 Bw Qoz% (x*)= X

X
C) /XQOZ«(?C 3: X D\ ALL Or ThE Avove

E\ NOME Or Tue Arove
/‘—*) %
A\ Qo% ([QV\ Cc’_z” ) Qoza(Q-Z) = A#]

\_,—A/’O'Z

B) B?{ Hhe C&QQ—:V\.:HOV\ og- QOX/(JZOZMW\:%@ a‘“J/: 'K» we have
Qo?gx ()= X & x e

C o
)’Xu& J#/X

#( u‘/ﬁc‘h os; the g-oﬁaow‘wux is comp}ldeﬁy -l-\rue,?_

A) If 4X‘Q~X:O {—vhevx 8" =1
®) éﬂogﬂmﬂ = o7, (%)

C) Tf 5%=3 then 5= 1/27
D\ AlL O ThE AgovE
E) Nowe Or Tae Aeove

A 40 & @V -2Lo0e a0 & (V-0 -0
< ¥ (%-1)20e 2*=0 or 2%-1=0
2 can't o UQQ 2ero Sor anX@Q and
1-1=0& 2%=1@ x=0
D6 X=0 is our owglvx wlobion So, @ = 8721



B}fiﬂog;(ﬂ =7 & ongé/x\: Qg < T1=%x < 47 n < Qo% (%) = 7/
5,003&(%\) = 7/ and Qo?+ (%)= ”Z/ & ﬁgogl(/x\) = Qo<3$ (%)

C) 5% & ﬁojg (57)= Q075<33 & -X = 18075@@ X = ‘/QOXS (3)

-3
= 533(: S:EQGT,(@:(SQOWBBB - 3—3:’1_:_1_
3 27

#7 Which of the fo Mow‘wx s comp&e'\-c,o,y —\-V‘ue,?_

I\ Qo”gs(oﬂ- Fxrd) 2 & 9‘:"“1&9@?

B) a(1-®)*+tb(1-%)+c=0 & x= ‘O_—‘-—‘/g%z—‘(-qc,] i1
Ch

Q) Qozlml Ax ) < X=-13 D) AL Or Tue Asove
E) Nowe OF Tue Asove

59025(’}(4”)44-4‘):

A Qo‘g;w Fx =L & ST € xPiniq=3S

& xlix-21=0 € XK= -1 FIF-40Can - -1E]8s]
jox

2D

B) g (1-x) L b(1l-%)*+c=0 & [-%= -bLz* [:m_ R

do
& ~x=-bt[-4al -1 & X= pEfbhac 41
do 2o

o "lz 2
C) ro&(”(z“i% K Qozz[(x”nzl = & QQ KZE(X ) 1: 2
S (x-1) =4 £ K-1=%9 & x:1%9= -1,3

{ N2 <A+ 1)
0%, Qoga(v“awﬂ =2 & szo?gz( -4”

& A gxkl=4h & x7-9x-3=0 @ (x-3Ax+\) 0 & y=-13



#8 Which 0% the G Q&ow‘\w-x is c.o-MP,Qe-\-e_,Q.y trve ©
A\ Qozs- (,Xz__gl‘) O'\.VLA, ,Q,ozzs:(’)(-él.\z] hWave fhe same dowmain.

%7 Qo‘33 (Mj and Q034_< ,)“—35 hove Fhe same dowmain.

C’\) QOZ (')<+33 Gnd 1031 (“%j Wave the same dowain,
E) NOME Or Tue Aeove

D) AL OF Tue Asove

A QoZS (x*-2) is AeQ:We_A when X2=2>0 & %> 4 & X>2 or X<-4
QOZZY(’X-&\z] s A@-C(we.(i l«)\f\e\r\ (x-a\" 2> O €& X¥{0
% These fonctions do not have the same dowmain.

3o @ g’><+3>o and X ~3vo
X320 auwd X-3<o

(-2,-3) U (3, )

B) QO?P <2<i§j ts delined when X

@7%X>"3 a.mel X>R3 & ~¥3 '-‘?’\‘\/\e.cl;om:p’.vlis
X <=3 awd <3 & xR

T(/Le ! UH SLXW\\aoQ mwe ew s l(Umiowl‘ awA. RS US&A; ix—o C,OW\B\'vxa se,{‘s, \’\'Cfe we

Yhe set of Al cea wumbers Ress Hhan =3 owd the set of all

ave Com binin

VCQQ o bers ?V‘e_mjrer Han 3.
X-3%0 and ¥+3%0

,Qo < (‘S“ Cle,-C:we.cL w\f\em x=3 20 <&
Ja f><+3\ XE3 K-3240 auwd X+ 3I<o0
e C X238 and x>-32 . Xv3 o tle dowein is (2,73 U (3,0)
X <3 awd x<-3) 7 X<-3

T‘/\e%é S‘uwc‘\"\oms do lhave Jt‘\/\e, Sawme olow\al\/\,
2-%X >0 and ¥ +3Fo

S‘IX is clegiwecl L«)\’\e\n o- "<>O & g
N+ Kt 3-X<40 auwd X+ 3I<o

C) 0og4
N K< R and x>- 3§® 3<x<3 & xe (3,3
= X >3 sud w<-3 b >

T‘/w_ ! C#“ szw\\ooQ \r&g;e(é to Hae nolQ" set. Vhe wold et is the seb with no

eQements. T s case there ave wo VC&Q iuw sers s'lmul\faweous,QvX ,Qess

‘f‘\/\a\/\ *—3 Q\r\A %‘(60\'\’6( ‘\-\/\Q«V\ 3.

X 50 & X<0 = fhe dowmin s (‘OOJO\>.

Jlazl ( _) (s delined when X

= These fonctions do not have the same dowain.



#9 Which of thwe Q-oulow‘\\ux is COMP,Q£+CQY troe ?
A NcZchcocRcce

BBH@uand¥Mcmwkquﬁﬁeﬁzby%ﬂ%a“hm”w%mww+uerm&
Q) The real nombers are Well- Ocdered,

D) AL OF Tue Asove
E) Nowe Or The Agove

A) The "C" sguboll mens "sobset ol Ths fike “fess fhan " for sebs.
The Natural viombers N= §0,1,2.3,..3 ave a sobset of Hee MJregerg #=5.-2,-1,0,1,2,..3
which are a sobset of the Rabionals Q= § Y, uwe 237 & ,%4,-% et §
which ave a sobset of the Read nombers B, The realnvmbers are composed

os’ Hae m\'iomﬂ,s (vtum&mrs Hut can be CKPlfesseol s awn .‘njrcg/ér over An v {’7/6(-) &wA

—}\ﬂe, {\rro\\"lovw\QQ (Vlumxmrs {”L\af C.a.vxno{' be 6J<P<fesseA oS an ;/LJ\’CXCV' oveyr @an /‘m{’é r'>'

B) i k'{Ou Can sce Q—row\ the Ax'aa/‘(‘o\w that +he c,ow\PQc’k
Zﬂ ,2s Xk C_Q,,\JUZAJ@ ok z, devoted \oz Z, 1s onthe OF")OSH'C
< /‘Q R side oF the Real axis and the sawe diskauce QV\MW feom
-75-— 2= K- “J'i it T\/\‘IS 15 c\)\r\A“' ‘(‘/’égﬁf;cjﬁom" MEANS . %u can qQéo ik

6‘9 it OLS“ gQIp?in ! sver ‘e Qcc\g axis.

C) Tl/lé Fect& \num\oers aqve weQQ- Of'clcre,A. Tkis Mean s 700 Cawn Pqu H/Lem?\/\ Orc(er
K—WO\/V\ Qeaﬁ— +o Z‘f'eac'.'es{' CtVLc( GU/\LX VLUWLL)(;(‘ \\S 6i'\’LLer /Q,ess ‘\‘\/Lﬁ,Vl ov ZV‘@C"C(‘ ‘\’\'\‘»V\ C\M*{'(ne,
Ok’\/xer VLUW\'LW‘S, NO+iC& -‘-Lﬁs ]5 Vl.o‘(' H/Le, case g—o( -\'\/LQ cow\?,Qex Vl,uw\\oe.f)_ (/\)\/\\.\C,kf\

NES Qc‘\r?fc() Q—Zb ov *2_4-9-;?



#10 whlc\’\ OSx: '\‘\’\-& (‘:-o &.Q.Otu'\w.‘x is C.OW\P ,Q,e,"ch,Y +Y'U€— ?
A) Tevakisunad nombers are numbers +hat have a sqvare root on the lbottow of the Leaction,

B) The omber 3 has Yo do with paraQQe,Q Aivections.
C) K2 CosO and 43/= rswme are the translormation efit_ux\v\oms gr«-ovv\ Fhe

(C“Q wumbsers 4o Yue wW\PQt’X nuw beers.

D\ ALL Or TreE Agove
E) Nowe Or Tue Aeove

A\ Ir(‘q{’]ovm/Q Muwm becs ave numbers Hhat campot be eKP‘fesseA as an n Zer over an fnteqec

n a Qrackan. EXD\W\P,Qes AN p\uée, &_53 anc\ Tr, Ano“«er S-Lw\z‘,Q;'qr' a‘wml-"om\/Q mumLer‘

'S E = 1 No'{’ AQQ ‘tf&c‘(':ows wr kb Square roots 1 Hhe Q\,Qwo inato r ave 7'”‘*{’:°“‘*ﬂ~
ERE L

QOV\S\'Aer _L - _l__ or ,L = _l_ = —‘2: -

& 2 (@as' as &

QalﬁovxaQ wum bers have Llhe pro Pe“LX Hat +heir deci Mﬁﬂ expansion c\/ew{'u«UZ

reFe»A’s H'Sc,Q-Q wheceas Tevabimals dont.

Y)) T\ne_ V\UVV\\laer 5 has 4o do with Per"(aewé»icugar Mrectong. T8 10w les

‘S j_O W\\»Jzes i the cl§v~ecl-:on «3/0«) ave Currem{’ﬂy g'ac'mg/ OW\({ -10 w»?Qes Vs
‘\'lev\ ‘\’O mmeawn 10 wﬁﬁes DN -Hne Of!yfos;{'e cl:rec\q‘on} ‘\'\mevx /X_O'r V\A\/Qes regers

‘o 10 W\.»Jzes A'meclr,o bo ‘JOU( /Qe£+ omck “ﬂo%w&aej \(‘Ci-gers L 10 wﬁl&&S
dicect QV/)/ Yo 700( \rlj/l/»t, Toke a look ot the Comp lox P,Qame lo see wlsz,

C} K CCosO and 43/ (swnd are the translormation eg;uo»'\’\avxs Seow vecdon U o
(o cactesian) coordinates o polar conrdinates, They are aJso Used Yo
Yreans forun o comp lex vumber in m&amzﬂm (o shardard) Form Yo pofar focm,
Tbm& are not vsed to Convert el numbers to complex aumbers That jost

6083\/\\'\' W\a‘(e Sense. \ZU\Q VLU\M\oers Qave a 5u\ose_-\- og‘\'\/\a cCowr &ex vww.loers.
P

Copyright 2007 Textponent.com Revision 2007.04.29




