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BCTYII

30ipHUK 3a/1a4 PEeKOMEHJIOBAHO CTYIEHTaM, Kl TOTYIOThCS YCIIIIHO MMOKa3aTH
CBIlf piBEeHb 3HaHb Ha MepIIOMY eTari BceykpaiHChKOI CTyIEHTCHKOI OJIIMITIATu 3
JTUCIUIUTIHY « TeopeTHuuH1 OCHOBU €JIEKTPOTEXHIKMY.

[leit 30ipHMK JOMOMOXE CTYJIEHTaM CaMOCTIHHO HaOyTH HaBUYOK
MPAKTUYHOTO 3aCTOCYBaHHS TEOPETUYHOIO Marepiaay IUCHUIUIIHH, 3A1HCHIOBATH
CaMOKOHTpPOJIb HOTO 3aCBOIOBaHHS, PO3B’S3YIOUM 3ajaul PI3HOTO PIBHS CKJIAJHOCTI.
Buxnanad 311iliCHIOE OCTaTOUHY MEPEBIPKY BUKOHAHUX 3aBJaHb.

3amayul OXOIUIIOIOTH TaKl PO3JUIH: EJIEKTPUYHI KOJIa TMOCTIHHOTO CTpyMy,
€JEKTPUYHI KOJa CHHYCOIJQJIBHOIO CTPYMy, €JIEKTpUYHI KOJIa 3a HasBHOCTI
1HAYKTUBHO-3B’A3aHUX KOTYLIOK, TpU(Da3H1 €IEKTPUYHI KOJIa.

BianoBigHo 10 3amponoHOBaHOT METOMKH, 3aBJaHHS MMOJIaH1 Y BUTJISAII OJIOKIB
o 1’SITh 3aJa4 y KO)KHOMY. Yac, peKOMEHIOBaHU Ha PO3B’SI3aHHS OJHOTO OJIOKY
3a/1a4, He Ma€ TMEPEeBUIIYBATU THXKIACHB. B mpoiieci po3B’si3aHHs 3a/1a4 MOCIII0BHICTh
0JIOKIB 3MIHIOBATH HE PEKOMEHIY€EThCH.

JInst 3py4yHOCTI MIATOTOBKM 1HO3€MHHMX CTYJIEHTIB JI0 MEpIIOro eTamy

OJIIMITIaIN TEKCT 3aBJaHb Ma€ MEePEeKIIa i aHTI1HChKOI0 MOBOIO.

Ipumimka: B ycix 3a0auax, Oe € 6UMIPIO8AIbHI NPULAOU, ONOPU 801bMMeEmMpPa

ma o0OMOmMKU Hanpyeu eammempa OOpIGHIOIOMb HeCKiHUeHOCmi, a onopu
amnepmempa ma O0OMOmMKU CMPYMY ammempa OopieHwowms Hyo. Yci
BOILIMMEMPU MA AMNepMempu BUMIPIOIOMb iUl 3HAYEeHHS, 8ION0GIOHO HaAnpye ma

CMpyMmIs.



3aBaanng 1
Task 1
1.1.

L 3aiaHi onopu BCiX PE3UCTOPIB.

R1|:| BusHauuTH eKBIBaJICHTHUM

<) #f) o

Calculate the equivalen't resistance R, provided the values of all resistors R;..Rs
are known.

1.2.
R, 3anani Hanpyra jkepena U ta
@ ,' | | i OMOpPH BCIX PE3UCTOPIB.
2
R, Buznauutu ctpym|, .
: 1 =] o]

Rg Rs
R R 1L
o——e R7 R8 . *

— — 3

Calculate the value of current I, provided the voltage of the power source and the
values of resistors R;..Rg are known.

1.3.
Rs 3anaHi mapaMeTpu
1} @ CJICKTPUYHOI'O KoJa:
R, R E E =150B;R =120M;
— ’_@“ R, =R, =300m; R, =240m;
R, R, =200m.
BusHaunTu nokazaHHs
R aMIiepMeTpa.
o

Binnosins: |, =1A.
The parameters of the analyzed circuit are: E = 150 V, Ry = 12 Ohm,
R, = Rs =30 Ohm, R3 = 24 Ohm, R4 = 20 Ohm.
Determine the result of measurements by the ammeter.
Answer: |5 = 1A.



3o0paxeHa yacTuHA
EJIEKTPUYHOTO KOJa, Je

¢, =—9B; ¢, =20B;

E =10B; E, =25B; R =50Mm;
R, =100m; I, =4A.

3Haitu ctpymu |y, 5.

Bignosinb: |, =6A;1; =10A.

The parameters of the analyzed circuit are: ¢ =5V, ¢, =20V, E; =10V, E; =
25V, R; =5 0hm, R, =10 Ohm, I, = 4A.
Determine the currents Iy, Is.
Answer: I, = 6A, I3 =10 A.

1.5.
3aianHi mapaMeTpu
€JIEKTPUYHOTO KOJIa.

1) Busnauutu ctpym |,

3aCTOCOBYIOUYH €KBIBAJICHTHI1
MepETBOPEHHS.

2) CknacT cUCTEMY PIBHSIHb 3a
3akoHamu Kipxroda

All the parameters of the analyzed circuit are known.

1) Calculate the value of current I; by applying the equivalent transformations.

2) Write a system of equations by applying the Kirchhoff’s current and voltage
laws.

Ilpumimka :
Note:

ExBiBanieHTHE IEpPETBOPEHHS MAPAIEIBLHOTO 3’ €JHAHHS aKTUBHUX JISTHOK.

The equivalent transformation of connected in parallel brunches, which contain
sources of electromotive force.
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3aBaanHga 2
Task 2
2.1.

R, R 3agaH1 onopu Pe3UCTOPIB.

BusHaunTH eKBIBAJICHTHUI
ompR,.

Calculate the equivalent resistance R
provided the values of the resistors R;..Rs are
Rs Ry known.

2.2.

R, 3aiani mapaMeTpu €JICKTPUYHOTO KOJa.
— [ E=10B;)=2A4;

R,=4 Om, R, =8 Om, R; =2 Owm;
R, =2,4 Owm;

Busznauutu ctpym |4 MeTo10M HakIIamaHHs
,ﬁl (cyneprio3wuirii).
Bignosinb: |, =12 A.

I
&

The parameters of the analyzed circuit are:
E=10V,J=2A,R;=40hm, R, =8 Ohm, R3 =2 Ohm, Ry = 2.4 Ohm.
Calculate the value of current I, by applying the superposition method.
Answer: I, =1.2 A.




2.3.

3amani mapaMeTpu eIeKTPUIHOTO KOJIa:
E =140B;J =5A;

R, =R, =R; =20 Owm;
R, =R, =100m.

Busznauutu Hanpyry Uagp.

Bignosins: U, =105B.

The parameters of the analyzed circuit are:

E=140V,J=5A, R; =R; =R3 =20 Ohm, Ry = Rs = 10 Ohm.
Determine the voltage Uap.
Anwser: Uy, =105 V.

2.4,

E 3agaHi mapaMeTpu eIEeKTPUYHOIO KOJIa:
AN E,=367 B; E,=24 B; J=6 A;

/) R,=1 OM; R, =R, =12 Owm;

R, =R, =Ry, =2 Owm;

MeTo0M eKBIBAJIEHTHOTO T€HEepaTopa

BU3HAYUTH CTPYM 1.

Binnosins: |, =1 A.

The parameters of the analyzed circuit are:
E,= 367V, E, = 24 V, J= 6A, Ri=1 Ohm, R,=Rs= 12 Ohm, R;=Rs=Rg = 2 Ohm.

Determine the value of current I; by applying the Thevenin’s theorem.
Answer: |; = 1A.

2.5.
G, R, =10M; G, =1Cwm; G, =4Cwm; |, =10A.
I ] — 1 Busnauntu ctpym ukepena J.

R; Gs Bignosias: J =18A.

The parameters of the analyzed circuit are:
R;=10hm,G,=1S5,G3=4S,1; =10 A.

Determine the value of current J of the power source.
Answer: J =18 A.



3aBaannga 3
Task 3

3.1.

R, 3amanuii omip ycix pe3ucTopiB.

BusHaunTH eKBiBaJIGHTHH OITip.

R Calculate the equivalent resistance R
provided the values of the resistors R;..Rs
are known.

3aiaHi mapaMeTpu eJIeKTPUYHOTO KOJa.

Buznauutu ctpym |3 3acrocoByroun
€KBIBaJIEHTH1 IEPETBOPEHHS.

Calculate the value of current I3 by
applying the equivalent transformations
provided the parameters of the analyzed
circuit are known.

3.3.

3aiani mapaMeTpu €JIEKTPUYHOTO KOJa.
MeTonoM eKBiBaJIEHTHOTO TeHEepaTopa
BU3HAYHUTH CTPYM 1.

Calculate the value of current I, by applying
the Thevenin’s theorem provided all
parameters of the analyzed circuit are

known.
3.4.
R L C VY KOJ1 CHHYCOiTHOTO CTPyMy
YN H » Ug=30B;U, =110B;U. =150B.
BuznaunT Hanpyry mpKepesa sKHBJICHHS.
U > Bignosias: U =50B.

In the AC circuit Ug =30 V, U_ =110 V, Uc = 150 V. Determine the voltage of the
power source.
Answer: U =50 V.



3.5.

C _ 3amaHo:
¢_| | i(t):Z\/ESin(cot—45°)A;
1
& [ Buznauutu Hanpyry jpkepena u(t).

Binnosiab: u(t) ~160+/25sin (cot —135°) B.
The parameters of the analyzed circuit are:

R:coL:i:SO Ohm.
oC

The current i(t) in the time domain can be expressed as:
i(t)=2v2sin(0t-457) A

Derive the expression for the voltage u(t) of the power source u(t) in the tine domain.
Answer: u(t)=160+2sin(wt -135°).

IHpumimka.

ExBiBa/IeHTHI IepeTBOPEeHHS ALISHOK 3 JsKepeJiaMH eHeprii.

Ilepenoc pxepesia HANPYru Yepe3 By30J1 (Po31IEIUVIEHHS IzKepeJia HAPYTH y
BY3.1i).

R:
E R, R3 Ry = RlE E E
Ro | [Rs| IRy

s moeo, wob suxmouumu oxcepeno EPC 3 skoi-nebyow cinku, mpeba maxi
cami EPC enecmu 6 yci iHwi 2iiKu, sIKi NpUEOHAHI 00 MO20 JiC 8Y31a, WO [ 2iIKa 3
EPC. Ionapnicms enecenux 6 einku EPC mae 3anuwamu neaminnumu cymapui EPC

8CiX KOHmMYpi6. Bionogiono, cmpymu 6cCix 2ilOK 3aiuularomvbCcsi makumu, K i 00
nepemeopeHHsl.
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ExBiBajieHTHa 3aMiHa JKepesia CTPyMY HA JIKepeJio HANPYTH.

Bpaxysamu 0dito dacepena cmpymy J modxcHa 3amiHuswu 1020 000amKo8UMU
EPC. Jlna yvozco obuparomeb 00uH OO0BIIbHUU 3AMKHEHUU WLIAX NO 2LIKAX KOJd
(koumyp) ona cmpymy Odawcepena cmpymy J. JJooamxosi EPC Heob6XiOHO y8iMKHYmMU
NOCNIO08HO 3 KOMCHUM pe3ucmopom Ry y yux einkax. Koowna maxa EPC nosunna
mMamu HanpsamMox, npomunexcHuu cmpymy J 6 6i0noGiowit 2inyi, a ix eenuduHu
oopienioloms 000ymxky cmpymy J ma onopy Ry sionosionozo pezucmopa (JRy).

Note.

Equivalent transformations for the brunches of electrical circuits with the
sources of current and electromotive force.

The displacement of the voltage source across the node.

R1
: Re | e [ Re—> [ Jr:Em Em
R2| [Rs| [Ra

In order to exclude a source of the electromotive force from any branch, the
same sources of the electromotive force should be included in all other branches,
which are connected to the same node with the branch which contains the initial
source. The polarity of the included sources should leave invariable the total values
of the electromotive force in all loops. Consequently, the values of currents flowing
in all brunches remain the same as before the described transformation.
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The equivalent replacement of the source of current by the source of voltage.

A source of current J can be replaced by a supplementary source of the
electromotive force. For this replacement it is necessary to arbitrarily select a single
loop (a closed path for current to flow through the brunches of the electrical circuit)
for the generated current by the source. Supplementary sources of the electromotive
force should be connected in series with respect to every resistor Ry in these
brunches. Each source of the electromotive force should have an opposite direction
with respect to the flowing through the corresponding brunch current J. The values of
these electromotive forces can be determined by multiplying the value of current J by

the value of a corresponding resistor Ry.

3aBaaunga 4

4.1.

4.2.

3anaHi napaMeTpu eJIeKTPUYHOTO
koja. Buznauutu ctpym ly,
3aCTOCOBYIOYH €KBIBAJICHTHI
MEPETBOPEHHSI.

Calculate the value of current I,
by applying the equivalent
transformations, provided the
parameters of the analyzed circuit
are known.

3agano: R, =R; =20m;

P; =8Br.

[TOTy>XHICTb, IKY CIIO)KHBA€E BCE
koo P=64Br.

3HaiiTu omip pe3uctopa R;.
Bignosigb: R; =30Mm.
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The parameters of the analyzed circuit are: R, = R3 =2 Ohm.

The value of power losses in the resistor Rs is P; = 8 W. The total power consumed
by the electrical circuit P = 64 W.

Determine the resistance of the resistor R;.

Answer: R; =3 Ohm.

4.3.
3agano: | =10A; |, =6A;
i =
s i I, =2A.
A A Sxuii CTpyM IOKaxe
— L amrepMeTp?
% ¢ A Bignosins: 1, =10A.

The values of currents flowing in the analyzed circuitare: | =10 A, I =6A, 1, =2 A
Determine the results of current measurements by applying the ammeter A.
Answer: 15 =10 A.

4.4,

3amaHo:
u(t)=15v2sin(wt +135°)B;
ol; =100wMm;
ol, =R;=200wm;
1
oC,

=400wm.

3Haiiti cTpyM i, (t).
Binnosianb:
i,(t)=15sin (o0t +180°) A.

The parameters of the analyzed circuit are:
olL; =10 Ohm, R; = oL, = 20 Ohm, 1

oC,
The voltage u(t) in the time domain can be expressed as:
u(t)=15v2sin(0t+135° ) v
Derive the expression for the current i,(t) in the time domain.
Answer: i,(t)=15sin(wt+180°) A.

=40 Ohm.

4.5.
3agano: X =14 Om; ¢ =30°.
Busznauutu omip Z.

Bignosiaes: Z =28 Om.

The reactance of the circuit is X = 14 Ohm. The value of phase shift between current
and voltage ¢ =30". Determine the impedance Z of the circuit.

Answer: Z =28 Ohm.
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3aBaaHHAa 5

5.1.

al R b ¢, =5B;¢, =3B; | =5A;
G, =2Cm; G, =3Cwm;
Busnauutu E.
Binnosins: E =3B.

G G,

¢@a =5V, oo =3V, | =5A

G1=2S,G,=3S.

Determine the value of the electromotive force E.
Answer: E=3 V.

5.2.
3amanHo:
u(t)=100+2 sin(wt) B;
Ug =80B;
¢_|:|_rw\_”_¢ R=80M; o L=80m.
3HaNUTH:
—_ U
U »C 1) Hanpyry uc(t).

2) TloBHy moOTYXHicTh S, akTuBHy P Ta
peakTuBHy Q.

Bignosinb:1) U, (t) = 20+/25sin ((ot -126,9° )B .
2) S=1000BA; P =800BT;Q=600BAp.

The parameters of the analyzed circuit are:

R =8 Ohm, oL =8 Ohm, Ug =80 V.

The voltage u(t) in the time domain can be expressed as:

u(t)=100+2sin(wt) V.

Determine:

1. The voltage drop uc(t) in the time domain.

2. The apparent power S, active power P, reactive power Q.
Answer:

1. ug(t) =202 sin(wt —126,9°)B.
2.$=1000 VA, P =800 W, Q = 600 VA.
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5.3.

3amaHo:
E=j10 B; X, =6 Owm; R:\XC\:l Owm.

Busnauutu Hanpyry U, .

Bignosias:U _, =12B.

The parameters of the analyzed circuit are:
E=j10V, XL =6 Ohm, R =|X =10 Ohm
Determine the voltage drop Ug, across the points
ab.

Answer: Uy, = 12 V.

5.4,

3amano: u(t)= 60\/§Sin(oat—45°)B;
R =R,=X_ =‘XC2‘ = X 3 =50m.

R L % (|:|2 1) BuzHauuTt akTUBHY MOTY>KHICTb
m. i |, CJIEKTPUYHOTO KojIa.
L 2)CKJ1acTH CUCTEMY PIBHSIHB 32 3aKOHAMU
u Kipxrogda y xoMmmiekcHiit Gpopmi.

\ 4

Bignosias: P =90 Br.

The voltage drop u(t) in the time domain can be expressed as:
u(t)=60+2sin (oat —45° )B;

The parameters of the analyzed circuit are:

Ri=Ry=X1 = |Xcz| :XL3:50hm.

Determine the active power of the analyzed circuit.

Write the system of equations according to the Kirchhoff’s current and voltage laws.
Answer: P=90W.

5.5.
3amaHo:
U =20MB;R=100Mm; L =1Tn;C =1MxD.
R L C Koo mpairtoe B pesxxumi pe3oHaHCY.
¢—|:|—NY\—| |—¢ BusHauuTi:
u 1) Hanpyry nHa ingykruBHOCTI U | .

2) JloOpoTHicTh KOHTYpY Q.
Bignosias: U =2B;Q =100 BAp.
The parameters of the analyzed circuit are:
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U=20mV,R=100hm,L=1Hn,C=1-10°F.
The circuit operates in a resonance mode.
Determine:

1. The value of voltage drop U,.

2. The quality factor of the analyzed circuit.
Answer:

U.=2V, Q=100 VAr.

3aBaannga 6
6.1.

3amano: E=4B;J=2A;R =R, =1 Om.
Bu3HauuTH NOTYXXHICTh, SIKY BHPOOJISE JKEPEo

CTpyMy.
Bignosigb: P; =6BT.

R>

The parameters of the analyzed circuit are:
E=4V,J=2A R =R;=10hm.
Determine the power produced by the current source.
Answer: P; =6 W.

6.2.

BusnaunTy nokazaHHs amriepmMeTpa

Ta BOJBTMETpA, Ko E =60B;R; =220wM;
R, =100mM; R; =400M; R, =30mM;

Rs =200mM; Rg =300m.

Binnosins: 1, =2A;U,, =32B.

Determine the results of current measurements by the ammeter for the case of
analyzed circuit with the following parameters:

E =60V, R; =22 Ohm, R, = 10 Ohm, Rz = 40 Ohm, R4 = 3 Ohm, Rs = 20 Ohm,
Re =30 Ohm.

Answer: Ia=2 A, U,=32 V.

6.3.
3agaHo:
| < u=52sin(wt+90°)B; i=6+2sinf wt+= |A
g o ’ 3 )
—4 Busnauutu peakTuBHY IOTY>KHOCTB KOJIA.

Binnosins: Q =15 BAp.
The current i flowing through the impedance Z and the corresponding voltage drop



16

u(t) can be expressed as
U =5+2sin(wt+90°) V;

= Gﬁsin(mung.

Determine the reactive power in the circuit.
Answer: Q = 15 Var.
6.4.

U=20B;0=100¢"; L =400 Ml x;
C =200 Mx®d; R =500m.

Bu3nauutu noka3zaHHs BaTMCTpa.

C Bignosias: By, =4BT.
¢ -*l *
u 13 R The parameters of the analyzed circuit are:
U=20V, ®=100s7, L=400mH, C=200 pF,
&  — R =50 Ohm.

Determine the results of power measurements by
the wattmeter
Answer: Py =4 W,

6.5.

3anaHi napamMeTpu eNeKTPUYHOTO KoJa!

u(t) =100+/2sin (et +135° )B;

R =R, =R, =X, =[X¢,|=[Xc,|=X_, =500m.
BusHaunTH Hanpyry Ha eMHOCTi C, Uc, (t).
Binnosiab: Uc,(t)=100sin(wt)B.

The parameters of the analyzed circuit are:

u(t) =100~/2sin(wt +135° )V;
R, =R, =R, =X, =|X¢,|=[Xcs|=X,, =50 Ohm.

Determine the voltage drop on the capacitance C,.

Answer: u.,(t)=100sin(ot)V.
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3aBnannga 7

7.1

3a/iaHi mapaMeTpy €JIEMEHTIB eJIEKTPUUHOTO

KOJia.
E, =32B;E, = 48B;

R2 = R3 = R4 = 600M
Busnauntn nokasaHHs aMrnepMeTpa.
Binnosiab: 1 , =0,27 A.

The parameters of the analyzed circuit are:
E,=32V;E, =48V,

R, =R, =200hm;

R, =R, =R, =600hm.

Determine the results of current measurements by the ammeter.

Answer: I =0.27 A.
1.2.

B enexktpruHOMY KOJIi BU3HAYUTH MTOKA3aHHS
BaTMeTpa, sikio E=180B;
R; =100M; R, =200Mm; R; =R, =300wm;

Determine the results of power measurements

E R | R Ry =150m; Rg =400Mm.
Bignosins: B, =129,6 Br.
Rlu Ry Re by the wattmeter provided the parameters of
the analyzed circuit are
E=180V;

R, =100hm; R, = 200hm; R, = R, =300hm; R, =15 Ohm; R, = 400hm.
Answer: Py =129,6 W.
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7.3.
R C B enexTpuuHOMY KOJII Jif0Ue 3HAYCHHS
g_:'_| b Hanpyru U, =200 B. [Tapamerpu enemeHTIB
Ul L koia: R =50 Om; X, =100 Om. Crpym
BIJICTA€ B1Jl HAIPYTHU JDKEpena Ha KyT 45°.

Bu3HaunTy girode 3HaAYCHHS HANPYTH
JpKeperna.
BignoBias:U =200 B.

The RMS value of voltage across the points a and b is U, = 200 V. Active resistance
R and the inductive reactance X_ are correspondingly equal to R=50 Ohm,
XL =100 Ohm. The flowing through the circuit current lags the voltage generated by
the AC power source on 45°. Determine the RMS value of the AC power source.
Answer: U =200 V.

Ul C1:

T
|

7.4,

3agano: U =70B; Ry =owl; =200wMm;
LZ(DL4 =10 OM;L=L=SOM.
0Cg oC, oC;

BuzHauuTu airoye 3Ha4eHHS CTpyMmy |y .

Bignmosiab: |, =7 A.

The parameters of the analyzed circuit are:

U=70V; R, =ol, =200hm; i:mg ~100hm; —~ =1 _50nm.
oCy oC, oC,
Determine the RMS value of the current Iy,
Answer: I, = 7A.
7.5.
JIJ1s1 HaBEIEHOT CXEMU:
a) CKJIIacTU CHUCTeMy pIBHAHb 3a
L 3akoHamMu  Kipxropa y KOMIEKCHiH
Y Yo q)OpMi;
W‘ 0) HaKpeciIuTH CXeMy 1HIYKTHBHOL
L, PO3B’A3KHU.
U ° Cs
R, Write a system of equations according to
v R Kirchhoff's laws.
¢—|__,L‘ * Plot the scheme which allows to carry

out the magnetic decoupling for the
analyzed circuit.



3aBnanuda 8

8.1.
R, 3amano: J =9A;
— E, =120B; E, =80B;
‘ I__:I_IR O_> E; R, =150M; R, =160m; R; = R, =300w;
E, Rs R =200mM; Rg =400wm.
R, R o 2 <ﬂ> ] Busnauutu ctpym |, .
\ Binnosins: |1, =5A.
[ A Re |

The parameters of the analyzed circuit are:
J=9A; E; =120B;E, =80B; R, =150hm; R, =160hm; R, = R, =300hm;
R, =200hm; R, =400hm.
Determine the value of current I,.
Answer: I, =5 A
8.2.
R, 3agano: U =20B;E =8B;
R, =20Mm; Ry =10m.
E BuszHauuTi NoTyXHICTH, SIKY BUPOOJIsie

U Rs mxepeno EPC E.
Bignosiab: Pz =16Br.

[,

The parameters of the analyzed circuit are:

U =20V;E =8V; Ry =20hm; Ry =10hm,

Determine the power PE produced by the source of the electromotive force E.
Answer: Pe =16 W.

8.3.

3amaHo:

u(t) =402 sin(wt + 45° )B;

X, =100Mm; |X,|=300M; X, =R, =200m.
1)  Busmauntu ctpyMm is(t).

2)  IloOymyBaTu BEKTOPHY Jiarpamy.
Bianosiae: ig(t) = 2/25in (oat +135° )A.

The parameters of the analyzed circuit are:

X, =100hm; |X,|=300hm; X, =R, =200hm.

The voltage drop across the circuit in time domain can be expressed as:
u(t) = 402 sin (et + 45° )B;

Determine the expression for the current is(t) in the time domain.

19
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Plot the vector diagram for the analyzed circuit.
Answer: i,(t)=2+2sin(ot +135° )A.

8.4.

L Busnauutu, sikuit onip NOBUHEH MaTH
€MHICHHH €JIEMEHT, 11100 3a0e3IeUnTH
pe3oHaHc Hampyr, skiuo R=100wm;

X, =50m;
. BinnoBinkb: ‘XC‘ =100m.

U

-
Py,
O
I
I

Determine the necessary for the voltage resonance value of the capacitive reactance,
assuming R =10 Ohm, X_ =5 Ohm.
Answer: | Xc| =10 Ohm.

8.5.
BH3HAYUTH KOMILIEKCHE 3HAYEHHS CTPYMY
X1 X5 l,, sxmo U =16B; x,, =30mMm;
J [J —
Ili_/mvCD e X, = X, =90m.
SM > & Binnosine: |; = 27190 A,

Determine the phasor of the current I1 for the case of U =16V; X, =30hm;
X, =X, =90hm.
Answer: |, = 2e7 190 A,
3aBaannsa 9
9.1.

. o mxepena ctpymy J =0,1A miakaroudeHi

Rs PE3UCTOPH 3 OTIOPAMHU:
I:] R, R; =120m; R, =800Mm; R3 =16 Om;
R, =400mM; R, =600Mm.
BuznauuTti noTykHICTh JKepena.
Bignosias: P =0,2BT.

The parameters of the analyzed circuit are:
R, =120hm; R, =800hm; R, =160hm; R, =400hm; R, =600hm; J =0,1A..

Determine the power of the current source
Answer: P=0.2 W.
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9.2.

3anano: E; =20B;E, =10B;J =2A;
BCi pe3uctopu MaroTh orip R =100wm.
Busznauutu ctpym |y .
Binnosinb: |1, =3,8A.

The parameters of the analyzed circuit are: E; =20V;E, =10V;J =2A;
Ri=Ry;=..=R; = 10 Ohm

Determine the current I;.

Answer: 1, =3,8A.

9.3.

3ajaHo:
i(t) = 2sin (ot + 20° )A;
R; =100M; oL =100wm;

R, =40wm; 1 =40mM.
oC
Busnaunty nokaszaHHs mpuiIaaiB.
Bignosinmb:
Uy, =12B;U,,, =8B;P =4Br.

The parameters of the analyzed circuit are:

i(t)= 2sin (et + 20°)A; R, =100hm; wL =100hm; R, = 40hm; — = 40hm,

oC
Determine the results of measurements by the wattmeter and voltmeters.
Answer:
UVl: 12V, U\/228V, P=4W.
9.4.

3amaHo:

i, (t)=2sin (ot +90° )A;

R = L =100Mm; 0L = L 200m.

oC, oC,
Busnauutu Hanpyry JoKepena u(t).
Bignosiab:

u(t) = 402sin(wt +135° )B.

The parameters of the analyzed circuit are:
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L =100hm; oL, = 1
oC, oC,

Determine the expression for the voltage u(t) of the AC power source in the time

domain

Answer: u(t)=40+/2sin (ot +135° )V.

=200hm.

i,(t)=2sin(wt +90°)A; R, =

9.5.
JIJist TBOX TIOCITIZIOBHO 3’ €THAHUX KOTYIIOK
Ma€EMO:
1)1pu 3yCTpiyHOMY BMUKaHHI CTPYM
R, Ly A L, R, ;3 =2A, noTyxHicTb P, =1ZOBT;
) TIpH y3roPKEHOMY BMUKaHHI CTPyM
U I, =12A. Hanpyra mxepena U =100B,

A 4

yacrtora f =50T11x.

Busnauntu B3a€MHY 1HAYKTHBHICTb
KOTYIIIOK.
Binnosins: M =30mI =B.

The value of current flowing through the coils for the case of their series and
opposite connection is equal to |, =2 A, the dissipated in the circuit active power is

equal to P, =120W;For the case of the adding connection the value of current is
equal to 1, =1,2A. The value of voltage generated by the AC power source is equal

to U =100V,
The frequency of the applied voltage is equal to 50 Hz.

Determine the mutual inductance of two coils.
Answer: M =30mH.

3aaannga 10
10.1.

3amano: E=120B;J =8 A;Bci

{ pesuctopu MaroTh omp R=10 Om.,
C\D BusHaunTy nokazaHHs BOJIBTMETpA.
i Bignosias: U, =20B.
The parameters of the analyzed circuit
are: E=120V;J =8 A,
Ri=R;=R3=R;=Rg = 10 Ohm.
Determine the results of voltage
measurements with the voltmeter V.
Answer: U, =20V.
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10.2.

Hampyra Ta cTpyM Ha BX0/1i TaCHBHOTO
JIBOTIOJIFOCHUKA MAlOTh TaKi 3HAYCHHS:

u(t) =100sin (314t + 20° )B;

s i(t)=10sin(314t —10°)A.

U I I Busnauutu:
i 1) akTHBHI Ta peaKTUBHI1 OTIOPH
— JOBOIIOJIOCHUKA,

2) MOBHY MOTYXHICTh S, akTUBHY P, Ta
peakTuBHY Q .

BignmoBiab: R=8,670M; X =50wm;

S =500BA; P =433Bt;Q =250 BAp.
The current i(t) and voltage u(t) on the input terminals of the passive two-terminal
circuit in time domain can be expressed as:
i(t)=10sin (314t —10°)A.
u(t)=100sin (314t + 20° )V;
Determine the active resistance R and the reactance x of the analyzed circuit, as well

as the values of its active, reactive and the apparent power.
Answer: R=8,670hm; X =50hm; S =500VA;P =433W;Q=250VAr.

10.3.
R4 3amano: e(t)=60+/2sin(1000t)B;
R; =300m; R, =100Mm; C3 =25 Mk D ;
RyTCs L; =20MmI'H; C3 =50 MkD .
<T> € a b Bu3HauuTH Aifoue 3HAYCHHS HANPYTH
C, Ls MI>K TOYKaMH a Ta b.
1 Bigmosigs: U , = 40 B.

The parameters of the analyzed circuit are:
R, =300hm; R, =10 Ohm;C, =25uF ; L, =20mH; C, =50 uF .
Determine the RMS value of the voltage drop across the points a and b.
Answer: Uy, =40 V.

10.4.

X

X1 ‘/—Q X5 BusHauuTth  1OKa3aHHA ~ BOJIBTMETPA,
SAKIIO  JiloYe  3HA4YeHHS  JpKepena
cunycoinansnoi EPC E = 20B;

X, =20 Om; X, =[X.|=X,, =100Om.
Bignmosias: U, =97 B.

Determine the results of voltage measurement with the voltmeter V. The RMS value
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of the electromotive force is equal to E = 20 V and
X, =20 Ohm; X, =|X.|=X,, =10 Ohm.
Answer: U, =97 V.

10.5.

Ag
da3nHa Harpyra CUMETPHUYHOIO
mxkepena U, =220B. [TapameTpu
€JIEMEHTIB TPU(PA3HOTO HaBAaHTAKEHHS:
R=X.=X;=200m.
Busznaunty noka3zaHHs aMIIepMETPIB.
Bignmosiab: | ., =16 A;1,, =55A.

B @ a Ab. 1 A2

CtF— R

O# A, [ 1

The value of phase voltage generated by the symmetrical three-phase power source
is equal to U, =220V. The parameters of the three-phase load are equal to:

R= X, =X, =20 Ohm.

Determine the results of current measurements with the ammeters A; and A,.
Answer: | =16A;1,, =55A.

3aBaanns 11

11.1.

B enexkrpuunomy komi BusHauntu EPC E, sikiio
R R MOKa3aHHs BOJIbTMETPA JOPiBHIOE HYI0. CTpyM
mxepena ctpymy J =8 MA; R =1kOwm.

] Binnosinn: E =-1B.

Determine the value of the electromotive force E
for the case when the value of voltage drop
measured with the voltmeter V is equal to zero.
The parameters of the analyzed circuit are:

J =8mA; R =1kOhm.

Answer: E=-1V.

11.2.

3anaHa peakTUBHA MOTY>KHICTh IPYToi TIIKK
Q, =250BAp, a Takox mapameTpu KoJja:

C1 wCl

lu L, Rs ol =ol, =R; =10 OM;i:2OOM.
& H . Busnauutu Hampyry Jokepena u(t).
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Bixmoaian: u(t)="50+/2sin(wt) B.

The reactive power of the second branch in the analyzed circuit Q; is equal to 250
VAr. The parameters of the analyzed circuit are:

oL, =olL, =R; =100hm; 1 _ 200hm.
oC,

Derive the expression in the time domain for the voltage generated by the AC power
source.

Answer: u(t)=50+v2sin(ot) V.

11.3

3anano: €, (t)=60sin ((ot — 90°) B;
e, (t)=2404/2sin(wt +90°) B; X, =[X¢|=100m.
Busnauntn noka3aHHs aMrnepMeTpa.

QEZ Bigmosine: |, =24 A.
N4

The parameters of the analyzed circuit are:
e,(t)=60sin(wt —90°) V; e, (t)= 2402sin(wt +90°) V; X, =|X[=100m.

Determine the results of the measurement of current with the ammeter A.
Answer: |, =24A.

11.4.

3anaHo: Aitoue 3HaYEHHS HANPYTU
mxepenal =150 B; mapamerpu

kona: X, =50 Om; X, =40 Owm;

— Xc [X.|=400m; X,, =100m; R =300m.
BuznauuTu nirode 3HaueHHs cTpymy |q

¢‘ . Bignosins: 1, =4,74A.

The RMS value of the generated by the AC power source is equal toU =150V .The
parameters of the analyzed circuit are:

X, =50 Ohm; X, =40 Ohm; |X.|=400hm; X, =100hm; R =300hm.

Determine the RMS value of the current I;.

Answer: |, =4,74 A.
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11.5.

JliniiiHa Hampyra CHMETPHYHOrO TpUdazHOTro
JoKepena 3 MPsSAMOI0  TOCHIAOBHICTIO (a3
nopieatoe  380B.  Ilapamerpu  miHii Ta

CIIOXKHMBa4a MaroThb Taki 3HAa4YCHHA
R=|X¢|=10 Om.

1) Bu3HauuTH KOMILIEKCHE 3HAYCHHS HAIPYTH
MIK TOYKaMH d Ta 6.

2) 3a [0OMOMOTOI0  BEKTOPHOI  Jlarpamu
MePEBIPUTH OTPUMAHHUN PE3YIIbTAT.

Binnosins: U , = 80e!® B,

The value of the line voltage generated by the symmetrical three-phase power source
with a positive phase sequence is equal to 380 V. The active R and the reactive Xc
resistance of the transmitting line and the consumer are:

R=|X¢|=100hm.

1. Determine the voltage drop across the points a and b in a phasor notation.
2. Verify the obtained result by means of applying phasor diagram.

Answer: U , =80e’ V.

3aBaanns 12

12.1.

Busznauutu omip pesucropa Ri, sKIo
E;=80B;E,=30B;J=06A;
R2:100M; R3:R4:50M; R5:7OM;
actpyM I, =19 A.

Bignosiae: R; =8 Owm.

Determine the value of R, for the case
of E;=80V;E,=30V;J=6A;

R, =10 Ohm; R; = R4 =5 Ohm;
Rs=7 Ohm, I, = 1,9 A.

Answer: R; = 8 Ohm.
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12.2.

3anano:e (t) = 12+/2sin ot B;

e,(t) =10+/2 sin ot B;

X1=X3=60m; |Xz|=20m.
Bu3HaunTy Airoue 3HaAYCHHS CTPYMY l3.
Bignosiae: 13 =3 A.

The parameters of the analyzed circuit are: e, (t) = 12+/2sin wtV,
e,(t) =10+/2 sin ot V;

X1 = X3 =6 Ohm; | X, |=2 Ohm.

Determine the RMS value of the current is.

Answer: I3 =3 A.

12.3.
Korymika, sika Mae akTUBHHI OITIp
R, | L, R« Ta 1HAYKTUBHICTL L, cHodatrky
o}V o MIIKJIIOYAETBCA 0 JDKepesaa MOCTINHOT
- Hanpyru 100 B, a motiMm g0 mkepena
U " cuHycoiganpHol Hampyru 100 B 3

gacToToro 50 I'm.
VY nepuiomy BUNAAKY CTPyM AOPIBHIOE 5 A, a y npyromy 4 A.
Bu3HaunTH 1HAYKTUBHUHN OMIp Ta IHAYKTUBHICTh KOTYLIKH.

Bignosiab: X=15 Om, L =47,7 mI 1.

The inductive coil with an active resistance R, and inductance L initially is
switched to the DC power source with the value of generated voltage equal to 100 V.
Next the same coil is switched to the AC power source with the RMS value of
generated voltage equal to 100 V and frequency 50 Hz.

For the case of the DC power source the value of current flowing through the
coil is equal to 5A. For the case of the AC power source the value of flowing current
is equal to 4A.

Determine the inductive reactance X, and the inductance L, of the coil.

Answer: X,=15 Ohm, L,=47,7 mH.
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12.4,
VY noBiTpsiHOMY TpaHchopmaTopi
maemo: U; =40 B; R1 =Rz =3 Owm;
X|_1 = X|_2 =4 OM; XM =2 Owm.
BusHnaunTi nokazaHHs BOJBTMETpA.
Bignosias: Uy = 16 B.

For the case of the air-core transformer the parameters of the analyzed circuit are:
U1 =40 V; Ry =R, =3 Ohm; X1 = X2 =4 Ohm; Xy =2 Ohm.

Determine the results of voltage measurement with the voltmeter V.

Answer: Uy =16 V.

12.5.
L

JliniitHa Harpyra CUMETPUYHOTO

a
Aog—ry "M
L C TpudazHoro JpKkepera 3 MPSIMOIO
B N L MOCIIJIOBHICTIO q“)as nopiBHIoe 220 B.
[TapameTpu miHIi Ta CrOXKBavya MarOTh
L lca R Taki 3Ha4YeHHS: X| = |Xc| =R =10 Owm.
Co— "M - b

BusHauntH KOMIUIEKCHE 3HAUEHHSA CTpyMy (1)331/1 «ca» CIIoKuBayda, Ta 34
JIOTIOMOT'OI0 BEKTOPHOI JllarpaMu MePEBIPUTH OTPUMaHI Pe3yIbTaTH.

Bianosins: 1, =21,2e A.

The value of the line voltage generated by the symmetrical three-phase power
source with a positive phase sequence is equal to 220 V. The active resistance R, as
well as the capacitive Xc and inductive X, reactance of the transmitting line and the
consumer are: X, = Xc =R =10 Ohm.

1. Determine the value of current flowing through the phase ca of the consumer.
2. Verify the obtained result by means of applying the phasor diagram.

Answer: | =212e A,

3apaannga 13

13.1.
B enextpuunomy xomi 3anani: EPC
11 mwxepena E1 = 36 B; onopu
R;=30Mm; R, =6 OMm; R3 =6 Owm;
E> R4 =12 Om; ctpym I, =5 A.
G) Busnauntu Benuuuny EPC Ej,
Bignosins: E; = 30 B.
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The parameters of the analyzed circuit are: £; =36 V; R; =3 0Ohm, R, =6 Ohm;
Rs =6 Ohm; R4 =12 Ohm; I, =5 A.

Determine the value of the electromotive force E,.

Answer: E; =30 V.

13.2.
R, 3agano: U =100 B; Ry =6 Owm;
o— ] | R3=100M; oL, =12 Owm;
2 1
C oL, = =2 Owm.
U L, R =1 ? oC,
L, Buznauutu ctpywm |y,

Bignosiae: |, = 25 A.
The parameters of the analyzed circuit are: U=100 V; R;=6 Ohm; R3=10 Ohm;
oL, =12 Ohm; oL, = L =2 Ohm.
oC,
Determine the value of current I,.
Answer: I, =25A.

13.3.
R, C 3ajaHo:
— ] H R1=3Owm; |Xc| =4 0Om; R, =8 Owm;
XL =4 OM; R3= 10 Om.
R> L Bu3HaunTH aKTUBHY Ta MOBHY
— L """ IPOBIHOCTI KOJIA.
R3 BignoBine: G =03 Cm; B=0,1 CwMm;
1 Y = 0,316 Cwm.

The parameters of the analyzed circuit are: R; =3 Ohm; Xc =4 Ohm; R, = 8 Ohm;
XL =4 Ohm; R; = 10 Ohm.

Determine the active conductivity and the admittance of the analyzed circuit.
Answer:G=0,3S;B=0,1S;Y=0,316S.

13.4.
3amano: U =100 B; R; =6 Owm;

R=wL=20 Owm; i:10 OwMm.
oC

KoeimieHT MaruitTHOro 3B’ s3Ky
k=0,5.

BusHaunTu nokazaHHs amrnepMeTpa.
Bignosinb: 14 = 4,64 A.

The parameters of the analyzed circuit are: U = 100 V; R; = 6 Ohm;
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R=wL=20 Ohm; 1 =10 Ohm. The coefficient of the magnetic coupling

oC
k=0,5.
Determine the results current measurements by the ammeter A.
Answer: |, = 4,64 A.

13.5.
A JliniiiHa  Hampyra CHMETPUYHOTO
@ TpudaszHoro JpKepena 3 TIPSIMOIO
nociigoBHICcTIO (a3 popiBHIOE 380 B.

[TapaMeTpy CIIOXKMBa4ya MarOTh TaKi
B C 3HaueHHs: X| = |Xc| =R =20 Owm.

——— L .
BuznauuTn niHiiHI Ta )a3Hl CTPyMHU.
Haxpecautu BekTOpHY Jiarpamy.
C R L Binnosiab: Iag = lca =19 A;
(%, : Igc=lca = 13,44 A, Ia= 9,88 A;
Ig =25,84 A; 1 =20,33 A.

The value of the line voltage generated by the symmetrical three-phase power source
with a positive phase sequence is equal to 380 V. The active resistance R, as well as
the capacitive xc and inductive x, reactance of the consumer are:

X.= | Xc| =R=200hm.

1. Determine the phase and line currents.

2. Plot the phasor diagram.

Answer: Iag = lca =19 A.

Ilpumimka :
AKTHBHA TOTY>KHICTb CUMETPUYHOTO TPHU(PA3HOTO KOJIa MOXKE OyTH BUMIpsHA
OJIHUM BaTMETPOM.

AKTHBHA MOTY>KHICTh OJIHI€T (ha3u:

Pwa = Upo'- |ACOS(p.
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AKTHBHA MOTYXHICTh BCHOT'O KOJA:
Pw =3Uao" |ACOS([).

VY BUMaJIKy BUMIPIOBaHHS MOTY>KHOCTI 32 CXEMOIO

A . Z
—A\\W
Z
g Y I X0 K UAO
g L 4 0

OyJle OTpMMaHa peakTUBHA MOTY>KHICTb:

Q = Ugc-lacos( 90°— @) = V3U 4olasin o.

JI1s1 oTpuMaHHSI TIOBHOI PEaKTUBHOI MOTY>KHOCTI KoJia Tpeda If0 MOTYKHICTh
36inbmmTH B V3 pasis.

Note:

Active power of a symmetrical three-phase circuit can be measured by using
one wattmeter.

A
A

UAO’

e — 0

Active power of a single phase:
Pwa = Upo'- |ACOS(p.

Active power for the whole circuit:
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Pw = 3Uao |ACOS(p.

In the case of power measurements by applying the following scheme:

A | Z

— AW

B Z

o . || e O’
¢ |z

Usc
the obtained value of the reactive power can be expressed as follows:

Q = Ugc1ac0s(90°— o) = V3U o lasin 0.

In order to obtain a complete reactive power of the circuit this expression
should be multiplied by 3.

3apaaunga 14

14.1.
3ajaHo:
E.=32B; E, =48 B;
R1 = Rz =20 OM;

R3 = R4: R5 = 60 Om.

BusnaunT nokasaHHs amrepmerpa.
Bignosiae: 1,=1,96 A.

The parameters of the analyzed circuit are:
E;=32 V; E;=48 V; R1= R,=20 Ohm; R3= R4= Rs=60 Ohm.

Determine the result of the measurement of current by the ammeter.
Answer: 1,=1,96 A.



14.2.

14.3.

14.4.
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VY KoJll CMHYCOiJIaJIbHOTO CTPYMY
U=100B; X, = | Xc| =R=100m.
BuznaunT nokasaHHsl BATMETpA.
Bignosiaws: P, = 250 Br.

The parameters of the analyzed AC
circuit are: U =100 V,
X.= | Xc| =R =100hm.

Determine the results of the power
measurement with the wattmeter.
Answer: P, =250 W.

VY K011 CMHYCOiJaTbHOTO CTPYyMY
J=0,1A; XL =50wm;

| Xc| =R =100m; R =2,50m.
Busnauntu ctpym | .
Bignosiae: 1, = 0,1 A.

The parameters of the analyzed AC
circuitare: J=0,1 A; X, =5 Ohm.
| Xc| =R =10 Ohm. R, =2,5 Ohm.

Determine the value of the current I;.
Answer: 1 =0,1 A.

B enexkrpuunomy KoJi

e(t) =120~/2 sin 4000t B;

L1 = L3 =20 MFH; L2 = L4 =25 MFH;
Mo =Mz = 10 MFH; C= 2,5 MKD.

BuzHauuTn nokaszaHHs BOJBTMETpA.
Bignosinn: Uy = 40 B.

The parameters of the analyzed AC circuit are: e(t) =120+/2 sin 4000t V;
L, =L3=20 mH, L,=Ls=25 mH, M, =Mz, =10 mH, C= 2,5 },LF

Determine the result of the voltage measurement with the voltmeter V

Answer: Uy =40 V.
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14.5.
Ao . " @Pa3Ha  Hampyra = CUMETPUYHOTO
Bo o . Tpuda3HOro TeHepaTropa 3 MPSIMOIO
Co nocnifgoBHicTIO (a3 nopisHIoe 120 B.
Oo—e T HapaMeTpH HABAaHTAXXECHHA MalOTh
TaKi 3HAYCHHS:
C X = |X| =R=120m.
R =/ L
« m BusHaunTi noka3aHHS BaTMETpa.
4@* T 0’ Bignosiaeb: Py, = 4918 Br.

The value of the phase voltage generated by the symmetrical three-phase power
source with a positive phase sequence is equal to 120 V. The active resistance R, as
well as the capacitive xc and inductive x, reactance of the consumer are:

X.= |Xc| =R =12 0hm.

Determine the results of power measurement with the wattmeter W.
Answer: P, =4918 W.

3apaaunga 15

15.1.

Bci enemenTu enekTpuyHOTO
CUHYCOiJTHOTO KoJj1a MaroTh omip 10 Om.
Pesuctop R4 crioxkuBae noTyXHICTh

P4 =250 Br.

Bu3naunTtu noka3zaHHs BaTMCTpa.

Biagnosian: Py = 750 Br.

The parameters of the analyzed circuit are R;=R;=R3=R;=10 Ohm;
| Xc1| = | Xca| =10 Ohm. The consumed by the resistor power is P4 = 250 W.

Determine the results of power measurement with the wattmeter W.

Answer: P, =750 W.
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15.2.

3amano: U=100+/2 B;
Rs=olL, =20 Owm, yci iHIIi eJIeMEeHTH

EJIEKTPUIHOTO CHHYCOITHOTO KOJIa
MatoTh omip 10 Om.

Bu3HaunuTy noka3zaHHs aMIICpMCTpa.

Bignosine: 1, =10 A.

The parameters of the analyzed circuit are: U = 100+/2 V; Ry = oL, =20 Ohm. The
resistance and reactance of the remaining elements are equal to 10 Ohm.

Determine the results of current measurement with the ammeter A.
Answer: I, =10 A.
15.3.

Xc X4 ITapamMeTpy CHHYCOITHOTO
4| I_,_rvv\°_, enekTpuaHoro koma: X1=20 Om,
X2 = | Xc|=Xu =10 Om; R = 40 Owm;

e X y E =200 B.
<T> 2§ Xm C\D Bu3HaunTy nokasaHHs BOJILTMETpA.
R Bignosins: Uy = 100 B.

o I *
The parameters of the analyzed circuit are: X; = 20 Ohm, X; = X¢c = Xy = Ohm;
R =40 Ohm; E=200 V.

Determine the results of voltage measurement with the voltmeter V.

Answer: Uy =100 V.

15.4.

@da3Ha Hanpyra CUMETPUIHOIO
TpU(a3HOro JKEpea 3 MPSIMOIO0
nociigoBHICTIO a3 nopiBHIOE 220 B,
[TapameTpu eieMeHTIB JIiHIT Ta
HaBaHTaXXKEHHA X = | Xc | =R =10 Owm.

BusHauuTu nokazaHHs amrepMmeTpa,
noOy1yBaTH BEKTOPHY Jllarpamy.
Bignosiae: 1, = 33 A.

The value of the phase voltage generated by the symmetrical three-phase power
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source with a positive phase sequence is equal to 220 V. The value of active
resistance R, as well as the capacitive Xc and inductive X, reactance of the line and
the consumer are:

X, = | Xc|=R =10 Ohm.

Determine the results of current measurement with the ammeter A. Plot the phasor
diagram.

Answer: I, =33 A.

15.5.

JliniitHa Harpyra CUMETPUYHOTO
JoKepena 3 MPSMOI0 TOCHTIIOBHICTIO ¢a3
nopisHioe 380 B.

[Tapamerpu JiHIT Ta HaBaHTAKECHHA
MaroTh Taki 3HaueHHs: X = R = 10 Om.

Busnauntn  mokasaHHS ~— BaTMeETpa.
[ToOyyBaTH BEKTOPHY Jllarpamy.
Bignosiaw: P, = 2407 Br.

The value of the line voltage generated by the symmetrical three-phase power source
with a positive phase sequence is equal to 380 V. The value of active resistance R, as
well as the inductive X, reactance of the line and the consumer are:

XL =R =10 Ohm.

Determine the results of power measurements with the wattmeter W. Plot the phasor

diagram.
Answer: P, = 2407 W.

3agaanus 16

16.1.

BuzHaunT mokazaHHsI aMIIepMETPiB
B koui, ne EPC mxepena E =30 B,
omopu pe3uctopiB R1 =20 Owm,
Rz =80 OM, R4 =14 OM, R3
HEBIJIOMUH.

BignoBinb: 1a1 = 0,8 A, 1a2 =0 A.

The parameters of the analyzed circuit are £=30 V, R; =20 Ohm, R, =80 Ohm,
R4 = 14 Ohm, Rz is unknown. Determine the results of current measurement with the



37

ammeters Az, Ao.
Answer: la; = 0,8 A, Il =0A.

16.2.

Bu3HauuTi NOTYXHICTh, CIIOKUTY
Xc Xc pe3uctopoM 3 ornopom R =40 Owm,
sxito Hanpyra U = 120 B, moaymi
OTIOPIB EMHICHHUX €JIEMEHTIB
= Xc¢ | Xc| = 20 Om, omopu 1HIYKTHBHHX
U
z

R enemeHTiB X1 = 120 Om, X2 =80
X Om.
L2

Biagnosian: 144 Br.

The parameters of the analyzed circuit are: U =120 V, R =40 Ohm, |X¢| =20 Ohm,
X1 = 120 Ohm, X2 = 80 Ohm.

Determine the active power of the active resistance.
Answer: 144 W.

16.3.
R, L, b [TapamMeTpH €JIEKTPUUHOTO KOJIa:
—& —31° U=100B;R;=50mM; R =30wm;
(DL1 =4 OM; O)LZ =2 OM;
lU c Rz@'—z oM = 2 Om; 1/oC = 4 Om.
@_H — * BusHauuTé CTpyM B KOJIi 1 HAMIPYTY

Uab.
Binnosiae: | =10 A, Uy, = 78,1 B.

The parameters of the analyzed circuit are: U =100V, R;=5 Ohm, R, =3 Ohm,
olL; =4 Ohm, oL, =2 Ohm, ®M =2 Ohm, 1/oC =4 Ohm.
Determine the values of current | and voltage Ugp.

Answer: | =10 A, U, =78,1 V.

R, L, [TapameTpu €EKTPUYHOTO KOJIa:

— N o=10*c™; u(t) = 20+
Ri L, +100sin ot+25sin(30t+45°) B:
o— H""—t C [ Ri1=200wm: Li=2mTH Ry =30 Ou:
H L, =10 m['w; C = 5 MKD.
BI/I3HaLH/ITI/I MUTTEBC Ta I[iIOLIe
u(t) 3HAYEHHSI CTYMY TIepIIoi TIKH 11, 7.

\4

Binnosiaw: |11 = 0,7 A, iy () = 0,4+0,342sin (ot— 55,2°) + 0,707sin(30t+93,7°) A.
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The parameters of the analyzed circuit are:

o =10%s?, u(t) = 20+100sin ot+25sin(3wt+45°) V, Ry =20 Ohm; L; =2 mH,
R2=30 Ohm; L,=10 mH, C =5 pF.

Determine the instantaneous and RMS values of the flowing in the brunch no.l1
current iy, Iy,

Answer: 1; =0,7 A, i3 (t) = 0,4 + 0,342sin (ot — 55,2°) + 0,707sin(3wt + 93,7°) A.

16.5.
A 7 TPI/I OJIHAKOB1 TpuiiMayl, 3’€IHaH1
o—] ,' 3IpKOI0 3 HYJBOBUM  JIPOTOM,
Ul B 7 MIpUETHAHT 10 TquU)aC;Ho'i MEpEexKI.
—1T 1 Crpymu B npuiimayax  Oyiu
| | .
Ulc onHakoBi: Ia=lg=Ic=1A.
|:|Z BusHauuTt BCl Tpu (asHi CTpyMH 1
CTPYM B HYJIbOBOMY TIPOBO/Ii, SIKIIIO:
O o 1) PosipBartu ¢a3y A;

2) Posipatu asu A i B.
Bignosinb: 1) IN=lg=Ic=1A;
2)In=1c=1A.

Three similar consumers of electric power are having a star connection with a neutral
wire. The values of currents for all consumers are the same: Ia=1lg= Ic=1 A.
Determine the values of currents flowing in the phases and in the neutral wire in the
cases of:

1. Gap in the phase A.

2. Gap in the phases A and B.
Answer: 1) In=1lg=Ic=1A; 2)In=Ic=1A.

3apaannsa 17
17.1.

E R
O\ L BusHaunTH 1OKa3 amrepMerpa B KO,
\__D I ne EPC mxepena E =16 B, omnopu
R: R, PE3UCTOPIB Ry =2 Owm, R, =6 Owm,
) ! R3 =14 Om, R4 =14 OMm, Rs = 5,8 Om,,.
Bignosiae: 14=1,16 A.

R4 Rj A The parameters of the analyzed circuit
are £ =16 V, Ry =2 Ohm, R, =6 Ohm,
R;=14 Ohm, R, =14 Ohm, Rs=5,8

¢ Ohm.

Determine the results of current measurement by means of applying the ammeter A.
Answer: 1n=1,16 A.
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17.2.

BusHaunuTy 1HAYKTUBHICTh KOTYIIIKH.
Hampyra U = 380 B, gactora 50 I'1,
aMIIepMETp 3a PO3IMKHEHOTO Ta

L 3aMKHEHOT0 KJito4a rokasye 0,5 A.
BignoBins: L=12T1H.

L
]

v

%,
Determine the value of inductance of the coil L. The value of voltage U is equal to
380 V, the value of frequency is equal to 50 Hz, the value of current, measured by
the ammeter A is equal to 0.5 A both for the cases of the opened and closed switch.
Answer: L=1,2 H.

17.3.

B enextpuunomy kom U = 30 B;
R2 =40 Owm; Xz = 100 Om; X3 =—20 Owm;
I1 =12 A, Z; Mae peakTUBHHI XapaKTep.

Busnauntu Z;.
Bignmosiab: 22,5 OMm a6o 25,5 Om.

The parameters of the analyzed circuit are: U = 30 B;
R2 =40 Ohm; X; = 100 Ohm; X3 =-20 Ohm; I; =12 A, impedance Z; is reactive.
Determine Z;.

Answer: 22,5 Ohm or 25,5 Ohm.

17.4.
R C B enexkrpuunomy Kodi
@—:|—| |_@ u(t) = 100V2sinwt+20V2sin(3mt —45°)B;
R R =10 Owm; 1/oC = 30 Om.
u(t) g Bu3HauuTu akTUBHY NMOTYXHICTh KOJIa
P.

Binnosians: 120 Br .

The parameters of the analyzed circuit are: u(t)=100V2sinmt+20V2sin(3ot — 45°)V,
R =10 Ohm, 1/oC =30 Ohm.

Determine the active power of the analyzed circuit P.

Answer: 120 W.
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17.5.
A o /A\ BusHaunuTu moOKkazaHHS amrepMmeTrpa B
Y HYJIbOBOMY  TIPOBOAI  TpHU(aA3HOTO
L npuiiMada, 3’€IHAHOTO 3IPKOI0, IO
KUBUTHCSI B1JI CUMETPUUYHOI TpUDa3zHOi
0 o /A\ O’ Mepexi, SKIIO aMIIEpMETPU B JIHIMHUX
Y R IpOBOJAX MOKa3yrTh 1o 2 A. Onopom
C C HYJIbOBOTO IPOBOJY MOJKHA
3HEXTYBAaTH.
[ToGynyBaTh BEeKTOpHY Jiarpamy.
B & @ Binnogiap: Iy=5,46 A.

Determine the value of current measured by the ammeter A, in the neutral wire of a
three phase consumer of electric power which has s star connection. The consumer is
connected to a symmetrical three phase circuit. The values of currents measured by
the ammeters A;, Ay, Az are equal to 2 A. The value of resistance of neutral wire is
considered to be negligible. Build a phasor diagram.

Answer: Iy= 5,46 A.

3aBaanus 18

18.1.

Busnauntn EPC mxepenma E B Ko,
SKIO  aMIepMETp TIOKa3ye  CTPyM
IAn=0,125 A, a omopu pe3ucTopiB |,
R=0,4 OMm, R;=160M, R,=240Mm,
R3 =24 Om, R4 =40 Om.

Bignosinn: £ =125 B.

The results of current measurement with the ammeter A are 1 = 0,125 A. The value
of active resistance are R=0,4 Ohm, R; =16 Ohm, R, =24 Ohm, R3; =24 Ohm,
R4 =40 Ohm. Determine the value of the electromotive force E.

Answer: E=125V.

18.2.

B ko1 — pe3onanc ctpymiB. la1 = 6 A;
a3 = 3,6 A. BusHauutu rmokasanas
npyroro ammnepmetpa laz.

Bignosinn: 1a> = 4,8 A.
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The presented circuit operates in the mode of a current resonance. The values of
currents are equal to: Ia1 =6 A; la3=3.6 A. Determine the results of current
measurements by the ammeter A,.

Answer: la, = 4,8 A.

18.3.
Zy Z U=40B,2Z:=3+j1,3 Oum;
o—] — o Z, =10+ j40 Om.
U BuzHauuTu, SIKUM YUCTO €MHICHUM
> OTIOPOM CJIiJT IITYHTYBaTH omip Z, abu

CTPYM Y HEPO3TaTyKCHI YaCTHHI KOJia
(TobTO B Z3) 30iraBcs 3a ¢a3oro 3
MIPUKJIIAACHOI0 HATIPYTOIO.

BignoBinb: Xc =10 Om.

The parameters of the analyzed circuit are: U =40V, Z; =3 +j1,3 Ohm,

Z, =10 + j40 Ohm;

Determine the value of a capacitive reactance which should be used in order to shunt
the impedance Z; in order to guarantee that the value of current flowing through the
impedance Z; has the same phase as the applied voltage U.

Answer: Xc =-10 Ohm.

18.4.
C B enextpuunomy koii
R, _| u(t)=50 + V2sinwt B;
R l:l L Ry =15 Owm; R, = R3 =10 Owm;

1 oL = 1/oC =500 Owm.

o~ 1 Rs3 T Bushauumn CTPYM B KOTYIIII I
] Bignosiasb:
L (1)=1,25 + 8V2sin(wt — 90°) A.
u(t)

The parameters of the analyzed circuit are: u(t)=50 + V2sinot V,
R; =15 Ohm, R; = R3 =10 Ohm, oL = 1/oC = 500 Ohm.

Determine the expression for the current i (t) in the time domain
Answer: i (t) =1,25 + 8v2sin(ot — 90°) A.

18.5.
A 7 Tpu omgHakoBi npuitMadi, 3’€IHaHI
o—{ }— 3ipkor0  0e3  HyJIbOBOIO  JIPOTY,
Ul B 7 npuenHaHi 10 Tpuda3zHOi  Mepexi.
—1 14 Ctpymu B mpuiimMadax OyJM OJHAKOBI:
IA: |B= |c: 1A.
U lzc ,Ll Busnauutu Bci Tpu (aszHi CTpymH,

SIKINO:
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1) PozipBaru ¢a3zy A;
2) 3aMKHYTH HaKOpOTKO (hazy A.
Bignosinn:
1) 15=1¢c=0,866 A,
2) Is=1c=1,732 A, 1= 3A.
Three similar consumers having a star connection without neutral wire are connected
to a three-phase circuit. The values of currents are the same for all consumers:
Ia=lg=I1c=1 A. Determine all three phase currents provided:
1) Phase A is opened circuit.
2) Phase A has a short circuit
Answer: 1) Is=1c=0,866 A; 2) Ig=1c=1,732 A, I,=3A.

3aBaanus 19

19.1.

BuznauuTtu Hamnpyry Ha npuiimadi R Ta
MOTY>KHICTh, SIKy BIIJAIOTh KOXEH 3

E, E, rE€HEpaTopiB y  30BHINIHE  KOJIO.

R Busnaunty mapameTpu €KBiBaJIEHTHOTO

renepatopa. £1=120 B, E> =100 B,

Rl R2 R=12 OmMm, R;1=60M, R;=40wm,
R4 =40 Owm.

Bignmosias: U = 90 B, P, = 450 Br,
P,= 225 BT, E. = 108 B, R. = 2,4 Owm.

Determine the voltage on resistor R and the power of each generator, which they
transmit to external circuit. Determine the parameters of the equivalent generator.
E1 =120V, E; =100V, R =12 Ohm, R; =6 Ohm, R; =4 Ohm, R4 =40 Ohm.
Answer: U=90V, P, =450 W, P,= 225 W, E. = 108 V, R, = 2,4 Ohm.

19.2.
L of) Bu3HauuT pe30HaHCHI YaCTOTH B KOJII,
M—||— ne L =0,01TH, Ci = 0,25 mk®,
o>—b ) > Cz = 0,2 MKD.
”C2 Bignosinb: o,=2-10% i=2-10%

I
Determine the resonance frequencies in the analyzed circuit provided its parameters

are: L=0,01 H, C; =0,25 uF, C; =0,2 uF.
Answer: o,=2-10* o=2-10".
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19.3.
KoedilieHT MOTY>KHOCTI CIOXKHBaya,
10 MICTUTh PE3UCTOP 1 KOHJECHCATOP Y
MOCTIJOBHOMY  3’€JIHaHHI  JOPIBHIOE

R C cos ¢1=0,8.
@_:'_| I_Z YoMy nopiBHIOBaTUME KOe(]ilieHT
MOTYKHOCTI CIIOXHBaya, SKIIO YaCTOTYy
CHUHYCOIAAJILHOTO JDKEepesia HapyTu

3MEHIINUTH y 3 pa3zu?
Binnosian: 0,866.

The value of power factor of a consumer which consists of connected in series
resistor and capacitor is equal to cos ¢;=0,8. Determine the value of power factor
assuming that the frequency of the AC power source has been increased by three
times.

Answer: 0,866.

19.4.
C B enexrpuunomy koii
R H u(t)= 20 + 10V2sin(wt + 45°) B;
> Q — 1—s¢ | =2 R = oL = 1/oC =10 Owm.
/Y Y\ BusHaunt moka3saHHS aMIICpMCTpa | A

U (t) Bignosiae: I =2 A.
The parameters of the analyzed circuit are: u(t)= 20 + 10V2sin(wt + 45°) V,

R = oL = 1/oC =10 Ohm. Determine the result of measurements by the ammeter A.
Answer: 1o =2 A.

19.5.
A & Tpu pi3Hi npuiiMadi, 3’ €AHaH1 31PKOIO 3
HYJIBOBUM IPOBOJOM, KUBJISATHCS B1J
TpU(a3HOi HOTUPUAPOTOBOT CUCTEMH 3

Z1 dasuoro manpyroro Uy = 100 B.
/A ) Z1= 6+j80m; Z,=—j20 Om; Z>=10 Om.
Oe @ % ) Busnauutn  ctpymum B JIHIAHHX
C Zs MOBOJIaX 1 B HYJIbOBOMY IPOBO/II.
Bignosiab:
IA=10A, Ig=5A,Ic=10A,
B lo =10 A.

Three different consumers having a star connection with a neutral wire are supplied
by using a three phase system with the phase voltage equal to 100 V. The parameters
of the analyzed circuit are: Z;= 6+j8 Ohm; Z,=—j20 Ohm;_Z,= 10 Ohm.
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Determine the values of currents flowing in the wires A, B, C and in the neutral wire,

Answer: Ia=10A,Ig=5A, 1c=10A, lp=10 A.

Jfe (R

R

2B

3apaanus 20

20.1.

[TapameTpu CIEKTPUIHOTO KOJIa:
E1=120 B, E, =88 B, Ri;=2 Owm,
Rx=80M, R3=40M, R;=120M,
R5 =12 OM, Rez 2 OMm.

Busnaunti cTpymMu B reHepaTopax Ta
HaIPyTH Ha 1X 3aTHCKaYax.

Binnosiae: 11 =12 A, I, = 2 A,

U, =96B, U,= 72B.

The parameters of the analyzed circuit are: E; =120 V, E;, =88 V, R;;=2 Ohm,
Ry =8 Ohm, R3 =4 Ohm, R, =12 Ohm, Rs =12 Ohm, Rg=2 Ohm. Determine the

currents of generators and voltages on it.

Answer: I, =12 A, 1,=2A,U; =96 V,U,=72 V.

s

20.2.

KoedilieHT MOTY>KHOCTI CMOXKKBaya,
[0 MICTUTH PE3UCTOP 1 KOHACHCATOp Yy
MOCIJOBHOMY  3’€JJHaHHI  JOPIBHIOE
cos o1 =0,8.

SAxum Oyzae KOeQIUIEHT MOTY>KHOCTI
CIIO’KMBAYa, 10 MICTUTH Tl & PE3UCTOP 1
KOHJIEHCATOpP y napasjeiabHOMY
3’enHaHH1?

Binnosiaw: 0,6.

The value of power factor of a consumer, which consists of the connected in series
capacitor and resistor is equal to cos ¢; =0,8.

Determine the value of power factor for the same consumer in the case when its
resistor and capacitor are connected in parallel.

Answer: 0,6.
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IHpumimka
Note:
M
L, Ry~ Re 2,
| I
Us L2 €Ly luz DZH
@

PiBHsHHS TpaHchopmaTopa:
Equations of a transformer:

U;=1R; + hjolL; — LjoM;
0= lj(DM + |2]O)L2 + |2R2 + Uz,
U= Z..

KoeditieHT 3B’513Ky MK IHIYKTUBHO 3B’ SI3aHUMH OOMOTKaAMHU:
The value of coefficient of a magnetic coupling:

k =M/NL; Ly =Zu/Nol; ols.

20.3.

Crpym y  mepBUHHIN 0OMOTII
TpaHcopmaropa 6e3 ocepas 3a YMOBHU

M PO3IMKHEHOTO  BTOPUHHOTO  KOHTYPY
¥ N TOpiBHIOBAB l1xx = 4 A.
@ | BusHauuTH CTPYyM MEPBHHHOI OOMOTKH
32 YMOBH  KOPOTKOTO  3aMHMKaHHS
U Ll% g Lo BTOPUHHOT 0OMOTKH. Hampyra
KUBJIICHHS ~ HE3MiHHA.  AKTHBHHM
o

OMmopoM  OOMOTOK  3HEXTyBaThU B
NOPIBHSHHI 3 1HAYKTUBHUMHU OIOPAMH.
KoedimieHt 3B’s13ky Mik 0OMOoTKaMu K =
40%.

BignoBinkb: |1 =4 A.

The value of current flowing in the primary circuit of an air core transformer
provided that in the case of open secondary winding the value of current flowing in a
primary winding was equal to lioc = 4 A. Determine the value of current in the
primary winding (lisc) in the case of short-circuit in the secondary winding. The
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magnetic coupling coefficient is equal to k = 40%.
Answer: liic =4 A.

20.4.
B enexktpuuHOMY KOJIi CTPyM JDKepena
i (t)=1+ V2sin ot A, gactora @ = 103 ¢,

R:
o | I |
\_{\I/_‘l(\ Ci| C,| R, |, lapaMerpu eJIEMCHTIB:
J l T R1=20 Om; L1= 0,02 T, C; = 50 Mk,
A
&)

R, =40 Om; L,=0,04 I'n, C, = 25 MxD.
¢ BusHaunTy noka3aHHs aMIiepMeTpa,

MUTTEBE 3HAUCHHS HAIPyTH Ha

KoHJieHcaTopi Cj Ta Hampyru

YKUBJICHHS.

BignoBinb: 1= \/1,5 A,

Uc: (t)= 20 + 20sin(wt — 45°) B,

u (t)= 20 + 40sin(wt + 45°) B .

The parameters of the analyzed circuit are: R;=20 Ohm; L;=0,02 H, C; =50 uF,
R,=40 Ohm; L,=0,04 H, C, = 25 uF. The waveform of current can be expressed as:
i ()=1+ V2sin ot A, the value of angular frequency is equal to ©= 10 radians per
second.

Determine the results of current measurements by using the ammeter, expression for
the instantaneous voltage drop across the capacitor C; and expression for the
instantaneous voltage of the power source U.

Answer: [a=V1,5 A, ucs (t)= 20 + 20sin(ot — 45°) V, u (t)= 20 + 40sin(wt + 45°) V.

20.5.

B cumerpuunomy TpudazHoMmy Kol
R=12 OM, X=9 OwMm, cucteMa JIHIHHUX
Hanpyr cumerpuuna U = 380 B.

YoMy DOpIBHIOE TOKa3aHHS BaTMETpa Ta
AKY MOTY>KHICTb BiH BPaXOBY€?
Binnosiab: 3.34 kBAp.

The parameters of a symmetrical three phase circuit are: R=12 Ohm, X=9 Ohm. A
system of the line voltages is symmetrical: U = 380 V.

Determine the results of power measurements by the wattmeter W. Which type of
power does it measure?
Answer: 3.34 KVAr.


https://en.wikipedia.org/wiki/Radians_per_second
https://en.wikipedia.org/wiki/Radians_per_second
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HaBuanbpHe BuIanas

KA3AKOBIIEBA Jlronmuina BikTopiBHa
KOCTIOKOB IBan OnekcanapoBuy
KPOITAYEK Onmnsra FOpiina
JIABPIHEHKO Onsra BanepiiBna
JIMTBMHEHKO Csitiiana AHaTtoJiiiBHa

TEOPETHUYHI OCHOBU EJIEKTPOTEXHIKN
3bIPHUK 3AJIAY
JUTA TIIAT'OTOBKU J10 1 ETAITY
BCEYKPAIHCBHKOI CTYJEHTCBHKOI OJIIMITIAJIU
JUISL CTY/ICHTIB €JIEKTPOTEXHIYHUX CIEeHIIbHOCTEH

Binnosiganeauii 3a Bunmyck KOCTHOKOB IBan OnekcanapoBuy
Po6oty no Buganuns pexkomennysas UEIIEJIFOK Onekcannp OnekcanapoBuy

B aBTOpCHKIiit pegaxiiii.
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