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Abstract: the migerpretation of the seomery of compler number:s associmed with e
pecuiiarities af the complex finctions of many concepts fo expand rheir phere. According fo
rhe soe of the complex plane using a vector of numbers identifiing a lot of problems: the
study af the flow of the liguid fo be wsed, the sues of the theory of elazticiyy clear. Az weil
az complex numbers soive physics appiied fo help resoive Isues easily. We will also point
out thar the isswes discussed here are easily resohved By using complex numbers. Thiz article
describes the creafion of complex numbers and their application in physical ierms. Complex
numbers are aise used in various flelds of rechrology, tuch as eleciric energenic, physical,
chemical, lechmical, and others.

Eeywords: complex numbar, force, voltage, fimction, froquency, resizhance.
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Engineers use complex numbers n shadving stresses and strains on rays and n stadying
TeS0NANCE GOOMTences in stoctures as different as tall buildings and suspension bridses.
Complex numbers are used i shadving the stream of liquids around hindrances, such as the
flow around a pipe. Mathematicians practice complex pumbers o 50 many means, it ons
myiainlenmhginﬁnﬁesai&&.ﬂefnrﬂmmﬂegwh&r&w&me "complex numbers" as it
15 occasionally named as from electrical engineering, where imagnary naombers are used to
keep track of the amplitade and phase of an electrical oscillation, such as an andio signal. or
the alectrical voltage and carrent that power elecmical apphances.

Comples numbers are wsed a great deal in elecmomics. The foremost aim for this i they
make the whaole topic of analyzing and understanding altermating signals much easisr This
seems odd at first, as the concept of using 3 mix of real and 'imaFmary’ mumbers to explain
things m the real world seem crazy! Once you gt used to them, however, they do make a lot
of things clearer. The problem s to understand what they ‘mean’ and how o use them in the
first place. To help vou get a clear picture of how they're wsed and what they mean we can
lock at a mechanical example. . The above animation shows a rotating whesl On the wheel
there is a blue blob which poes round and round. When viewed "Hat on' we can see that the
blob is moving around in a circle at a steady rate. However, if we look at the wheel from the
side we g=t a very different pichars. From the side the blob seems fo be escillating up and
down. If we plot a graph of the blob's position (viewed from the side) apainst time we find
that it traces out aimnmihapﬁnhlthnzcﬂlamtumghmnﬂeamumztEIhﬁﬂ
completes a rof@tion. Here, the sine-wave behavior we see when locking from the zide
'hides' the underlvings behavier which is a continnous rotation [1].

Complex pumbers are used in signal apalysis and other fields for a comvenient
descripion for periodically varving sizpals. For given real functions represenfing actoal
physical quantities, often in ferms of sines and cosmes, comesponding complex functions are
considered of which the r=al parts are the onpginal guantities. There are several applications
of complex mumbers n science and engineenng, in particular in electrical alternating current
theory and in mechanical vector analysis. The effect of multiplying a phasor by i is to rotate
it in a positive derection on an diagram through 90° wathout altering its lenght. Siomilary,
multiplying a phasor by —i rofates the phaser through —90°. Thess fact are used mn theory
smce Certain quantifiss in the phasor diagrams lie at ‘90" to each other. For exampls, in the
B — L series circudt , V) leads I by 907 and may be wriften as 1V, , the vertical axis being
regarded as the imaginary axis of an diapram Thus ¥V, +iV, = V and since Vi, = IR, V=
L, . where X, iz the inductive reactance 2xfl ohms) and V=T , where Z & the
i gthen R+ 11X, = Z.

Problem 1. An alternating voltage of 240V, 50 Hz is connected across an mmpedance of

= (60 — 100435}, Determine (a) the resistance (b) capacitance () the magmitude of the
medan:emdmphasemﬂemdﬂd]ﬂlecmﬂﬂms

() Impedance £ = (60 — 1001)£). Hence resistance=604{}

(b Capacrimve reactance Xy = 1L} and since X :Eﬂnm capacitance, Xy =
1 —_ 1™ —
1:(5D||JI:II:I_|:F - :-:ln-:l.l|:||:||:-:-"F = 3LE3yF,
() Mapnitude of impedance,
|7 = /i60)% + (—100)F = 116,60 Phase mgle, argZ = tan* {% =597,

L
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(d) Current fowing, [ = = = 222 — 3.058,59'7 4

T 11458 T

Problem?. For the paralle] circuit shewn in Fig 1, determine the value of current 1 and its
phase relative to the 240 Y supply, using complex mmbers. (Fig. 1) [1].

A -40 X, =3n

I I YT
Ay = 1002
{ }
Il
— 8 |
il e

2440 %
Fig. {. Parallel corcar
Current [:%.Impadmcezmmeﬂ:ree-bmchp:rﬂl&] Li:cuiris.l_!ivenb].':izi+

£+é.wherez,=4+3l.zzzlﬂ and Z, = 12 — 5i. Admirance, lef' Tzzi,
ol 1 1 1 4= _ a3l _ . _ 1 _ 1 _
T —E. L—z—m—m H—*_.‘_:__.—DJED—DJEUIEEIIIE:LE T? _:_ﬁ_

0.10 siemens.
1lr_1_ 1 1 12451 12454
ATE, T12-5i"12-5i 12451 172452
Toml admiitance ¥ =Y, + 1, + 1,

T = (0100 — 0,1200) + (0,100 + (00710 — 0,02%1 ) = 0331 - 009041 =
03432 — 1517 siemens. Cummemt [= ; =Y = (24020'3(0,343. - 1517 =
8232 - 15"17'A 1=B232:.-15717"A.

Problem 3. Determins the mapritude and direction of the resultant of the three coplanar
forces given below, when they act at a point. Force A, 10N acting at 45 from the positive
horizontal axis. Forse B, 87N actng at 120" from the positive honzootal axis. Ferce C 15N
acting at 210" from the positive horizontal axs (Fig 1)

AN 10H

= 0,0710 — 0,02941 siemens

15N

Fig. 2 Coplower forces

Thus force A ,f, = 10245, forse B fzg = B2£120° and forse C, fe. = 1522107, The
resultant farce F = f, + fa+f..,
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F=10:45" + 82120" + 15.210°

= 10(cos45” + i5in457) + 8({cos120" + isnli0’)
4+ 15(cos210° 4+ isin2107)
= (7071 417,071 + (—4.00 +16,928) + (-12,99 —i7.50)
=-59,91% + 15,499,

Mapmitude of resultant force F = .'.'[—9.9 197 + (54597 = 11,86N

Direction of resultant force tan™" () = 146'46".

Newadays, complex numbers make if easier to solve physical chepmcal, technical and
ather ismes.
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Annomayun: npedroMeRREE § CHOMES APURYNN MPORCDIPUANEY CUIRITT MAK WA &
SURAPMIF ROCTOIOSTMETRNOCME, ¢ MOCTRWOLIIM  oF SHATLROM RO CTVHAEHOCME,
HPEMENENM & NROMURE, ACWMPOHOLAN, TWEMPOCKARUN, MIMIPEMETRAO0  MOINUKE,
Kpummmospaduy, A4 MOOKNe § PACTIOIHOSMMNE B9 JOROCEW. Tooell, MUSOMMEX (TR,
KEMOE, ..., B0 M)MEW MOPCENY (Fdod, SPOHETEIRIEY, .. 4 MaOsrs € Cramucmie R
UCCTEO0SIRUAY U NP0 BT Gupane. KowSuRamopurag ATUNABIY AOCIeO0STMETRNoCmEL

EHASLTT XMW CHMIVEND DY CONTIRNY SUHIPREY nocledosamaterecmal. Ompmiwmoy
DasrosepoAmEal SURAPRON ROCINA0SOMETLHOCMU OSMEINM COCMOSHEE COSBIMIR -
ROSUNECKO? OFeEdNHIRUE  ITEMeAMAapuer coswmull. Jpu  npuwseHERUN  REITINRLY
Keapduram A28 OMOSPEINEHNE COCTUMNELY COSRME, FMOeY, Y0 & REKoMoDaY LI MUY
IGRIYATERG SURAPHB CMTHAT MPURLMAEM sud upmosed doposeKn JENMU GSDES0M,
MOAEIRGMICE  SOZMOHOCTE ORUCHSIME: YAPDMIPUCMURY  MWVMT  2Opes  HopMTs,
ONUCHEOMUE  DACRICOLICRNE  COCTRGEHEY  cofmmull - ToSNMECRLY  oymymocmed
paskosepoamioll  cwalnol  Sumapuol  mocredosamarsHocmul  Deodumcr  onucawue
GRATOSOS0S0 MIME NOPE3 POSHOSOPOAMELY  SMRAPHBIE, npoyece. Omrromerus om
HOPMETBREE PacnpddeTerull COCMOSHRY COSHMEN § MIME J0SODUM O CEPRMOM § REW
CUZHAM TN MPeOCKAIOMOCHA 820 MUMITECos. B cmamsd sSo0meR SOMNIR CMCMEMA
Keapduram O SRMIPRWY N OROICOCENX CTNIERWE APONSCC0S, EOMODRE  Danes
CULMEINGCE R CEAXTRARIMY MERdY cosol, MWIRP LT PAZTUYR APpedy.

Kmwwessie cU068; COCMIERED COGHMUR, M@ JSONNHAR SUMIDMIA ROCI0OJSAMETEHOCME,

CKPL MBI napaemy.



