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RLA ACADEMY

UNIT I ELECTRICAL CIRCUITS

UESTION

1. In a complex AC network containing coupled inductors, resistors, and capacitors, a
student attempts to apply mesh analysis and encounters difficulty due to mutual
inductance terms. The circuit operates under sinusoidal steady state and contains
dependent sources. The correct formulation of mesh equations requires incorporation
of impedance matrix and mutual reactance. Which of the following correctly
represents the mutual inductance term in mesh equations?

6(H FIHeLTET AC FDHNeL BeWessThd BGTL HL_FH6IT, 6THT BT LoHMILD
ClBLITFL L [H6T ® siTeest. LoTesstauj mesh analysis LiwierLi(HggnbCGLirg mutual
inductance sryewrioras b rMLIBHEDSI. FMM sinusoidal steady state—6L
GlFwicvLI(hEwg 1 iommid dependent sources 2 siremar. mesh FoaTLIT(HS561 6L
mutual inductance sTa10umm Ffums G LB Eng?

A. jwM]I J jwMI
B.wMI/wMI
C.jMI/jMI
D. JMI/ M

et Lt

2. A series RLC circuit is excited by a sinusoidal voltage source of 100 V at resonance.
The resistance is 10 Q, inductance is 0.1 H, and capacitance is such that resonance
occurs at 50 Hz. Determine the current flowing through the circuit and nature of
impedance at resonance.

p¢m series RLC aimm1 100 V sinusoidal source apsurd @uidasLiniGHngl. eTHirn | 10
Q, @aTLdLaTerv 0.1 H, resonance 50 Hz-6L s7pLI(hEWF;1. resonance Hemevu Pev
current LopMiLd impedance H&TeWLD 6T6IT6oT?

A. 5 A inductive / 5 A, @&TL 519 601

B. 10 A, purely resistive / 10 A, upipdss eTHiLn |
C. 20 A, capacitive / 20 A, QasLTFL 1961

D. 1 A, reactive / 1 A, fuirdig a1
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3. An engineer needs to transfer maximum power from a source with complex

impedance to a load in AC circuit. The source impedance is (5 + j10) Q). To achieve
maximum power transfer, which load impedance must be selected?

6¢h AC arpnieL source impedance (5 + j10) Q 2 6iTaTg1. gL F power transfer
Gl e1Hs load impedance Cxiay ClFu' s Caiewr(hib?

A.(10-j5)Q /(10 -j5) Q
B.(5+j10)Q/(5+j10) Q
C.(5-j10)Q/(5-j10)Q
D.(5-j5)Q/(5-j5)Q

4. In nodal analysis, supernode is formed under specific conditions in circuits
containing voltage sources between nodes. Which condition necessitates formation of a
supernode for proper equation formulation?

nodal analysis-6v supernode 6L ICLITGI @ (HoUTEHLILIHFDSI? SV LILITE et (h
node-aeir @enr_Gui voltage source @paEFLd CLirg 6THS Hewev eniFuin?

A. Grounded voltage source / Hemev (ground) @eweTaBLILIL L. LOGTET(LPSHS (LPGULOLD
B. Current source between nodes / nodes %@hdhd @ewLufev LOCGGITL L cLpevLOLD
C. Resistor between nodes / nodes &@hdb%H @ewL_uiev eTHiLn |

D. Voltage source between two non-reference nodes/ @rewr(h non-reference nodes
BHEHHG RMLUTL BeNTHBLILIL L LOGTRT(LHSHS (LPGULDLD

5. Which of the following statements regarding Thevenin's theorem is NOT correct for
linear bilateral networks under DC conditions?

DC sxpmisafisv Thevenin's theorem @531 ELPHTL UDMGD HUDTETSHI 6TH1?
A. Applicable to linear circuits / Cpifluiev (linear) FDHMISHT6L LiwieTLI(HSH6UTLD
B. Requires open circuit voltage / open—circuit voltage Cxhemauii(hid

C. Cannot be used for dependent sources / #rjhg (dependent) cpsvmIsEHdhS
LSTLI(H S S (LPIGUITS]
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D. Uses equivalent resistance / sioworesr 61 | (equivalent resistance)
LiisTLIB SSLILH B

6. A three-phase balanced star-connected load consumes 6 kW power at 0.8 lagging
power factor from 400 V line supply. Calculate line current.

400 V aparmi s L star load 6 kW power-g 0.8 lagging power factor-ev
LiwsTLI(H B GH1HEMSI. line current sTaiaiaTe ?

A. 8.66 A
B.13 A
C.10.8 A
D.5A

7. In a two—port network represented by Z-parameters, reciprocity condition imposes
a specific relationship between parameters. Which condition satisfies reciprocity?

Z-parameters Glawrenr(h @uessr(h port network G&sT(HSBSHLILIL L T6VL reciprocity
condition eTeoTeer?

A (Z{11}=171{22))
B.(Z{12} =7 {21})
C.(Z{11}=1{12))
D.(Z {21} = 0)

8. While applying Norton's theorem to a circuit, identify the correct sequence of steps
to obtain Norton equivalent current.

Norton theorem LiuwicrLi(hggnpCGLirg equivalent current Gm Ffluiresr Lig Hemev
anflenF 6151?

A. Short — Calculate current — Remove load / @mi5& @enewrin | — 0T GarmL L Lb
SHeTdhA(hHHev — load Hoha®sLD

B. Open — Calculate voltage — Short / Swps FOmI — LOGTRTULPSHBHLD HessTHEE([HH6L
— SWIFHSH BVGILIL|
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C. Remove load — Short terminals — Find current / load &b — terminal Hemer

short Qlu'1z1 — 1OGTGaTTL L 1D HeTL 1%L

D. Remove load — Open circuit — Find current / load %D — SwHsh FHMHI —
LOGBTCSTTL L LD FH63TL1)'FH6L

9. In a parallel RLC circuit operating above resonance frequency, determine the nature
of circuit impedance and current behavior.

parallel RLC #:mm resonance-g afL idHa frequency-e0 Quimigd Cirg
impedance LopmiLD current HGTGHLD GTGITGHT?

A. Zero impedance / 1 jgu1 impedance
B. Capacitive, leading current / CaLirdL g6, 1OGTCarri L b wperCarrdsd (leading)
C. Resistive, unity PF / e1diin | &remip, unity power factor

D. Inductive, lagging current / @arLdig a1, I0GTCasrr L 1b LPerCosrmasd (lagging)

10. What is the condition for unity power factor in AC circuits involving reactive
components?

AC &pm'sL unity power factor Qp 61H% BLBBHeweT L is5SH C\Fu i Caievwr(hLp?
A. Voltage leads current / LfairasnipssLd LOGTCRTTL L S0 (wparCartdd GlFsvEma
B. Current leads voltage / tOarGarmi’Ltb LOGTesT(1pSBHeMSD (LparCarmdd G\FsLEmgI

C. Voltage and current in phase / Lfsirasmips 5o Lommitd LleTCarmi b 6pCr
&L L gdev (in phase) B)hdESLD

D. Reactive power maximum / reactive power IHBLLFLOTSH B)HHSLD

11. In a linear AC circuit operating under sinusoidal steady state, a student claims that
superposition theorem cannot be applied when power calculation is involved, even
though voltages and currents can be superimposed. The reasoning given is that power
depends on square of voltage or current and hence is non-linear. Analyze the
assertion and reason carefully and identify the correct option.
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ah AC armnilsL superposition theorem LiGTLIBSSH (1P UITHI GTRTY)I GI(H LOTGITEUT

o MIBOTF, SVLILITS power HeaTdhdhL 1 6L. voltage Lommib current superimpose
GlFunieurLd pasrTeL power non-linear 6TEATLISTV (LpIg UITHI cTRTHRDT]. assertion
LommiLd reason FPwIT sTarLINS CHhier) GlFu e Lb.

A. Assertion true, Reason true (correct explanation) / ga Py i, &TyewILD FIf
(sfwirer aPeTdsLb)

B. Assertion true, Reason false / ga pm1 &, STrewTLd H1M)I

C. Assertion false, Reason true / g pm1 HamI, STyewILD FIf

D. Assertion false, Reason false / g» mm1 seim1, SryewTid Haimi

12. A series RLC circuit shows a sharp peak in current vs frequency graph. The
bandwidth is very narrow and quality factor is high. Based on the graph
characteristics, determine which parameter has dominant effect in increasing
selectivity of the circuit.

p¢h series RLC grmplsv current vs frequency graph-6v gn feniowsresr peak ® siramgi.
bandwidth Fewma| iopmib Q factor Sidsib. @b graph g L ienL_ufev selectivity
RS SB% FBTTHTLOTGT (LpdhEI DTe)| 6THI?

A. High resistance / 153 61 |

B. Low resistance / &enmbg 6THFLI |

C. Low inductance / @emmibhg B)GTL L G610
D. High capacitance / D1Ha% GlsLTFL L eren

13. An RL circuit has time constant of 0.5 seconds. If resistance is doubled while
inductance remains same, determine new time constant and comment on transient
response speed.

6p(H RL xpnyer time constant 0.5 sec. resistance @i 19 L rd Guimg inductance
LoTOTSI. L|Hui time constant LommiLd transient response CasbLd 6T es?

A. 0.25 sec, faster response / 0.25 sec, Ca11sLOTGT response
B. 1 sec, slower response / 1 sec, Glog1auTaT response

C. 0.5 sec, unchanged / 0.5 sec, LoTHMLOGVENGL

D. 2 sec, very slow / 2 sec, LOsa LD GlLogi
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14. In a three-phase delta-connected system supplying an unbalanced load, an

engineer observes circulating currents even when line currents appear balanced. What
is the primary reason for this phenomenon?

ap(p delta @ewantLiLsL unbalanced load @mBBHTVILD Fov CrymiEafsv circulating
current ® HUTEDGI. DBHDG (IPHFUI HTTGSTLD 6T 6317

A. Low impedance / &e»mbs 6TH LI |

B. High voltage / 21835 10areripdHLd

C. Closed loop path in delta / cpiqur Limens @B
D. Power factor variation / power factor LoTmi%HeL

15. In two-port network analysis, which parameter set is most suitable when output
port is short-circuited and current relationships are required?

two-port network-sL output port short circuit GFu i’ Gz current
Gt | Cahemailii’Lmev 6Thg parameter LiwiaTLI(HdsH Gaessr(HLb?

A. Z-parameters / Z <Dia7T6)|HaT
B. ABCD parameters / ABCD iare)jseir
C. h-parameters / h DieaHer
D. Y-parameters / Y Diae |HeiT

16. Which of the following is NOT a characteristic of resonance in parallel RLC
circuits?

parallel RLC resonance @15 g1 SLps@TL DBV SaDTERTSI 61517

A. Maximum impedance / Sids’ s impedance
B. Minimum line current / &enmb line current
C. Power factor unity / unity power factor

D. Maximum current / <91%3% current

17. A capacitor of 50 uF is connected to 230 V, 50 Hz supply. Calculate reactive
power consumed.

50 uF capacitor 65 230 V, 50 Hz supply-&@ Benenrasiiil (Herarg). reactive
power 6T6)16)161T6)|?
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A. 830 VAR
B. 415 VAR
C.166 VAR
D. 1000 VAR

18. In star-delta transformation, which property remains invariant between original
and transformed network?

star—delta LoTOWSHF6V 6THS LiawsTL | LOTDTF?

A. Individual resistance / sef 6THFLN |

B. Terminal resistance / (pewestit 6THFLn |
C. Current magnitude / 10&rCeosrmL 1D

D. Voltage magnitude / tfarasripdHLb

19. Identify the correct sequence for solving transient response of RC circuit using
Laplace transform.

RC transient response Laplace transform cpeurd $id@id Ffuwimer Lig Henev 6131?

A. Transform — Solve — Inverse — Apply initial condition / toTpwId — Fie) — eTHF
LOTMMLD — <DbTLOLI [HILIHH 65T

B. Solve — Transform — Inverse / $jie| — LOTHWLD — 6THF LOTHDLD

C. Transform — Apply initial — Solve — Inverse / Lormmib — pridLI HLIBSHWGT —
Sia) — 1 ormmib

D. Apply initial — Transform — Solve — Inverse / QpyibLI [HLIBSH 6T
LiwisTLI(BH S GHIshev — Laplace orpmib — S — e1Hi LoTHMLD

20. In power systems, low power factor leads to increased line losses and poor voltage
regulation. Which corrective method is most effective for industrial loads?

low power factor ssryenTiors line losses D1bEFHHMS1. C\BTL LS IeHM
LiesTUITC 1960 @eng Fif GlFunu Fopbs (wpeom 613517

A. Series capacitor / series QBLITFL L [
B. Shunt capacitor / shunt GlsLrd L L
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C. Inductor bank / @erL_gL i

D. Transformer tap changing / 19 prereroLmiiog LoTHMLD

21. In linear bilateral networks, Tellegen's theorem states a fundamental relationship
independent of network topology. Consider a complex circuit with multiple sources
and passive elements operating in steady state. The theorem is valid even when
elements are time-varying but must satisfy energy conservation principles. Which
fundamental property ensures the validity of Tellegen's theorem?

Tellegen's theorem 6TaiTL11 network topology-d@ FTITS 6(H g LILienL_ afd. Liev
source LoMMILD passive elements GlwTeRTL 63(H FMHMeL DI CILITHHSILD. time-
varying elements @BbHHTeILD energy conservation Lpigd GlFuns Ceuesst(hLb. Bbb
theorem GlFLEVILIG UITE HTTERTLOTGRT DI LILIGHL LIGSTL| 6THI?

A. Conservation of energy / DpmMmeL H656V%HETHLD
B. Ohm's law / ¢pib @95

C. Kirchhoff's voltage law / KVL

D. Superposition / superposition

22. An engineer needs a component to improve power factor in an inductive
industrial load operating at lagging power factor under AC conditions. The solution
must provide leading reactive power and operate efficiently under varying load
conditions. Which device is most appropriate?

lagging power factor GlsreisrL inductive load-g & Q\Fu i Cauer(hip. leading
reactive power auLpmiGLd Frgard Cheane. load worermepid GlFwIcLEMET B(HIhd%
Coresnt(HLb. 6Thp FTHGTLD CWIT(HSHLOTGTHI?

A. Transformer / 19 greTevoLITFLOF

B. Inductor coil / @esrL_sL i

C. Capacitor bank / QsLITFL L amid
D. Resistor / eTliLin |

23. Consider the following statements about Norton's theorem:

It converts network into current source equivalent
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Equivalent resistance is found by deactivating independent sources

Applicable only for DC circuits

Short circuit current is Norton current
Which combination is correct?

Norton theorem & W% g1 HLpsaTL In PHISHGT LIfFe0dh%e Lb:
current source equivalent <33 LOTOMILD

resistance independent sources [bdohdh HewTdhBL L1LI(HLD
DC &mmisepd@ 1oL (HLb GIThHFILD

short circuit current &rer Norton current
Ffwirar ga L0 61517

A 124
B. 1,34
C. 2,34
D. 12,3

24. In an RLC circuit, quality factor (Q) determines sharpness of resonance. For a
series circuit, Q depends on resistance, inductance, and angular frequency. Identify the
correct expression for Q-factor in series RLC circuit.

series RLC rmny'sv Q-factor resonance sharpness-g Biewru L. resistance,
inductance opmib angular frequency FribssI. Ffwirer Q-factor FSHTLD 67517

25. In high voltage AC circuits, safety during measurement of current and voltage is
critical. An engineer selects an instrument that ensures isolation and minimal loading
effect. Which device is most suitable for safe measurement?
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o wif lararipshd AC Fpmisersv LTgisTiLTeaT erai® wpdduwib. isolation

ommid Heowbs loading effect G\areasnrL Frgerd CHhenal. 6Thd FTHGTLD
QIT(HSHSHLOTGSTH1?

A. Rheostat / PGuirero_m”

B. Ammeter directly / Gprig SuniSL L

C. Voltmeter directly / Guyg Garreul 16 L
D. Current transformer / current transformer

26. Which of the following is NOT a valid assumption in network theorems for linear
circuit analysis?

linear circuit analysis—60 LiiarLI(h$sL1(H1D network theorems—6L HaumTesr
assumption 61)?

A. Non-linearity / non-linear saremnio

B. Bilateral behavior / @mpdlewns serenio
C. Time invariance / ST6ULOTHMLOGT GHLD
D. Linearity / Gniluiev Haremnio

27. In AC circuit analysis, reactive power is an important parameter. It represents
energy oscillation between source and reactive components. What is the correct unit of
reactive power?

AC #pplev reactive power 6T@TLIGI (LpSHHUILDTRTSHI. DG energy LIFLOTOMS S
GSDHBGLD. DB 6V 6T6oT GoT?

A. Watt / euri”

B. VAR / eumj

C. Volt / Gaurevr”

D. Ampere / DpipLuri

28. In transmission lines, series capacitors are used to improve system performance.
What is the primary effect of series capacitors in AC transmission systems?

transmission line-sV series capacitors LiwiarLI(hGSLILIG ESTOGT. BT (Lpdhft
LILLIGST GTGOTGoT?
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A. Increase reactance / reactance i |

B. Decrease reactance / reactance &e»mLIL|
C. Increase resistance / 6THJLI | BHHBFLIL
D. Increase losses / @Lp'i | x|

29. Circuits that exhibit both energy storage and dissipation are classified based on
their response characteristics. Which category best represents RLC circuits?

energy storage Lommiip dissipation @esst(HLD 2 GTAT FDHMISHET 6THD QIHBEHD
o L L1 _emeu?

A. Passive circuits / passive &mmisaT

B. Active circuits / active Fmmiseir

C. Linear circuits / linear &pmismser

D. Non-linear circuits / non-linear &pmiseir

30. A circuit shows exponentially decaying current after source removal. The response
depends only on initial stored energy. Identify the type of response.

source [FdhasLILIL L Lfer current exponential b5 FHewmEMFI. @I initial energy-
& LOL_(HLD FTiHBHF1. DbdH reSponse 6TeoT6or?

A. Forced response / &L L_mu1 response

B. Steady state / Hemevwirat Henev

C. Natural response / @uicvLiTesr response
D. Resonance / resonance

31. In electrical circuit theory, Kirchhoff's Current Law (KCL) is derived from a
fundamental physical principle governing charge behavior in a network. Consider a
node where multiple currents converge and diverge in a dynamic AC system. Even
under transient conditions, the algebraic sum of currents remains zero due to
conservation laws. Which fundamental principle forms the basis of KCL?

Kirchhoff's Current Law (KCL) 6TaTLIg1 6375 <Dnq LiLien, BuimLPuicd P Heniw
G LILIGHL UWITHT OXBTERTL F1. 63(H node—6L LIV current-&eir a(HLD LOHMILD
GlFsvapId CGLiTgI, transient HenevueL In L GLoTHS current LLRUILOTSH B (HHGLD.
KCL-d& g LiLienL s e151?
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A. Conservation of charge / LOGTSHL L 6wTLD He9)6V5 % 6T LD

B. Conservation of energy / DsMm6v 569605 SHGTeMLD
C. Ohm's law / ¢pib @94
D. Faraday's law / LimpGL &94

32. In circuit simplification, a method is used where voltage sources are replaced by
short circuits and current sources by open circuits to determine equivalent resistance.
Identify the method used in this process.

6(H FrMMW'&T equivalent resistance Hewrdhd(HLbCLITgl voltage source short circuit
Qp&Ea LD, current source open circuit pEa LD LOTHOLILIHLD. BbS (LPeHD 6TGTT?

A. Mesh analysis / mesh analysis

B. Superposition method / superposition (pemm

C. Source deactivation method / source Fda 1pewm
D. Nodal analysis / nodal analysis

33. In grid-connected renewable energy systems, power electronic converters interface
sources like solar PV with AC grid. The inverter must maintain synchronization,
regulate voltage, and control power factor. Which circuit parameter is most critical for
maintaining grid stability?

renewable energy system—-ev inverter grid-d @enenrasLiLIbHHEDGI. voltage
regulation tommib synchronization (pddup. grid stability-d@ @psduiiorer
parameter 6757

A. Frequency / id)iGlvessr

B. Resistance / 61djLn |

C. Capacitance / Q&sLTFL L airenv
D. Inductance / @eTL 5L 5T610

34. A linear time-invariant (LTI) electrical system is subjected to a sinusoidal input.
The output remains sinusoidal with same frequency but different amplitude and
phase. Identify the property exhibited by the system.
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6p(h LTI system-dx& sinusoidal input Qasr(hdaLiiBd Gurg output HCs

frequency-ufsv parrev Gaumr amplitude oMb phase-60 EewL_FBHLD. BFI 6THS
property?

A. Linearity / Gpiluiev Haremnto

B. Time invariance / STeULDTMHMLOGTWHLD

C. Frequency response property / frequency response LIGwTL |
D. Non-linearity / non-linear

35. A coil draws 5 A current at 0.6 power factor lagging from 230 V supply. Calculate
real power consumed by the coil.

6(h coil 230 V supply-6b 5 A current ommib 0.6 lagging power factor o 1 eir
BuikigHEmI . real power 6Teiren?

A. 690 W
B. 1150 W
C.500W
D. 230 W

36. Compare series and parallel resonance circuits in terms of impedance behavior at
resonance. Which statement is correct?

series LopmLd parallel resonance smmiBemear impedance g LiienLuPev LI I(H 3.
FPWITeT I8 HMI 61517

A. Series: max impedance, Parallel: min impedance / Q1L j FDOMI: SiFsL’F
impedance, @ewent FHMI: HewwHHLILF impedance

B. Series: min impedance, Parallel: max impedance / Q&1L #Dm1: GHewmbBLIL F
impedance, @ewent FDMI: IFHFHLLF impedance

C. Both max impedance / @yesr(Hib iFsL"F impedance

D. Both min impedance / @yeor(hib HewmbHLIL F impedance
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37. In high-frequency circuits, skin effect causes current to concentrate near

conductor surface. This increases effective resistance and losses. Which parameter
mainly affects skin depth?

high-frequency &mmisefsv skin effect sryemriors current CropLirii Pev
G\FsvHMF 1. skin depth-g iFs1oTa LITHESGLD DieTe] 6T51?

A. Power / 554

B. Voltage / LOa@Tam1ps5sLD
C. Current / 16arCaorme”L_tb
D. Frequency / 218Gl iassr

38. While solving mesh equations using matrix method, an algorithm is followed to
construct impedance matrix and solve current values. Identify the correct first step in
this algorithm.

mesh analysis matrix @pewpufed Sidhd Cuirg) algorithm LwsTLBSS LG EDSI.
(LPBH6V LILG. GTGTGI?

A. Assign mesh currents / mesh current 6pg15%60
B. Solve matrix / matrix $ia|

C. Write determinant / determinant 671(LpgI1%H6L

D. Find voltage / voltage sewrdhdh(h

39. In transient analysis, damping factor determines nature of system response.
Identify the condition for critically damped response.

transient analysis—60 damping factor response garenLoenut &iLoreald@Lb. critically
damped Hewnev 6151?

Al>1/7>1
B.i<1/t<1
Ct=1/t=1

D.t=0/7=0
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40. In per unit system, impedance is normalized with respect to base values. Given

base voltage and base power, per unit impedance simplifies calculations in power
systems. What is the expression for base impedance?

per unit system-6b impedance base values cipeuid normalize GlFu i Eg;1. base
impedance eTer6Rr?

vz, y2
A. ?/ 3
B.VS/ VS
S, S
C. ;/ s

v,V
D.5/ =

41. In a sinusoidal steady-state AC circuit, a parallel combination of resistor and
capacitor is excited by a voltage source. The total current is the phasor sum of resistive
and capacitive currents. Considering admittance representation, the equivalent
admittance has both real and imaginary parts. Which expression correctly represents
the magnitude of total admittance?

¢ parallel RC #mpilsv voltage source Gl&T(HBSLILIL L TGV, current 6TeTLIZ) resistive
LopmILD capacitive current-ar phasor g» L (H5065Tems. admittance auig oL real
LommILb imaginary LigdFer @ HbLb. Glorss admittance magnitude 61g1?

A.VG? + B2/ VG? + B2
B.G+B/G+B
C. G? + B%/ G? + B?

G, G
D.—/~

42. A DC circuit consists of a 20 Q resistor connected to a 100 V source. If another 20
Q resistor is connected in parallel, determine total current drawn from the source.

spp DC &mnilsL 20 Q resistor 100 V source-d&h BeneantdhsLILL (HeiTeTdl. BBNG
BenennirTag: RaToeTT(h 20 Q resistor BenenTasLILIHEDSI. GlLoTd g current
GTGTGOT?

A 25A
B.5A
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C.10A
D.20 A

43. A circuit requires conversion of AC voltage to DC with minimal ripple for sensitive
electronic equipment. The system should also regulate output voltage. Which device
combination is most suitable?

AC voltage-gm DC 9pa Lormn) ripple @emmeuras emaiddmds Cauenr(BLd. Grogpib
voltage regulation Cxemarl. 6Th% FTHT RewewtLi | QWIT(HSHLOTGTFI?

A. Resistor divider / resistor L9 |

B. Transformer only / g grerewLmgioy tor” (Hib

C. Inductor only / @erL_dLf 1oL (H1b

D. Rectifier + Filter + Regulator / Rectifier + Filter + Regulator

44. In electrical networks, the concept of impedance extends resistance to AC circuits.
It combines both resistance and reactance into a single complex quantity. What is the
functional role of impedance in AC analysis?

AC &mmisaf'sy impedance 6TaTLIZ) resistance LoHmILD reactance—gn BeHRTHGSLD
6. DF1 6T Liwlenwt C\Fu1RnHI?

A. Opposes current flow / current-gm 61D
B. Generates current / current ® (HoUTHGHLD

C. Stores energy only / energy GaLdgh@Ld

D. Increases voltage / voltage Sida [ dhHLD

45. Which of the following statements about superposition theorem is NOT valid?
superposition theorem &$nS'$51 SLp&HTL DML SUDTETSHI 6TSH1?

A. Applicable to linear circuits / linear spmisalsy LwieTLIH S H60TLD

B. Used for voltage/current / voltage/current &esrdhdhL_6UTLD

C. Applicable to power calculation / power &ewrdsdELeUTLD

D. Independent sources considered separately / sources af'g el uirs LiTfasLLI(bLD
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46. An RL circuit has R = 5 Q and L = 10 H. Calculate time constant.
sph RL &mpy'sv R = 5 Q, L = 10 H. time constant sreireer?

A. 2 sec
B. 0.5 sec
C. 50 sec
D. 5 sec

47.In a purely capacitive AC circuit, current leads voltage by 90°. Which property
explains this behavior?

pure capacitive circuit-6v current 90° (1p&ir GFLEDSI. BB 6THb LIGwTL|?

A. Resistive property / resistive

B. Capacitive reactance property / capacitive reactance
C. Inductive property / inductive

D. Power property / power

48. Identify correct steps for applying Thevenin's theorem.
Thevenin theorem LiwicrLI(Bd b Lig Henev 6131?

A. Remove load — Find Voc — Find Rth — Replace / load $3@ — Voc — Rth —
LOTOM)I

B. Find Rth — Remove load — Find Voc

C. Short circuit — Find current

D. Apply KCL only

49. In transmission systems, lagging power factor causes voltage drop and losses.
Which application improves voltage profile?

lagging power factor &ryewriorss voltage drop eymLI(hib. ewss Fi C\FUNLI 6THS
(Lpemm?

A. Reduce voltage / voltage @enmi |
B. Increase resistance / 6T | AHBFLI |
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C. Capacitor installation / capacitor Fmeiev
D. Add load / load Gajggev

50. What is the term used for the opposition offered by inductor to AC current?
inductor AC current-d@ Diel&HGHLD 6THFLIL | cTeoTes?

A. Inductive reactance / @&TL 5iq.631 FUITHL 65T 610
B. Resistance / 61 |

C. Conductance / L5 15Hmer

D. Capacitance / Ql&sLITFL L 5T 610

51. In linear time-invariant electrical networks, the principle of duality establishes a
relationship between two circuits where voltage and current roles are interchanged.
Consider a network where mesh equations resemble nodal equations of another
circuit. Which theoretical property ensures that dual networks exhibit equivalent
behavior under transformed variables?

linear time-invariant network-seifleL duality principle voltage topmib current

B LoTHWGHNS HTL(HEDGI. 630 network—er mesh equations LomGmrerpyer nodal
equations Guimev @ HdLd. dual network-geir Gy LoTH L%k BTTEETLOTGT
property 61317

A. Linearity / Grufuicv Herenio

B. Superposition / superposition

C. Reciprocity / reciprocity

D. Duality principle / @pewro afd

52. In high-voltage transmission systems, a device is used to protect equipment from
lightning surges by diverting excess voltage safely to ground. The device must operate
quickly and withstand repeated surges. Which device is most appropriate?

high-voltage transmission—sv lightning surge-&a 60 Hbgh1 LITHIHTES 63(H FTH@TLD
LISTUBR SSLILIBH EDSI. BB INFH3 LOGTT LS DD D HenTdd LoTHM CGevicwr(HLb.
6T FTHGTLD FFIUITGTHI?
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A. Lightning arrester / tfarese0 %HLI | FTHGTLD

B. Fuse / fuse
C. Circuit breaker / circuit breaker
D. Capacitor / capacitor

53. Consider the following statements about maximum power transfer theorem:
Load resistance equals source resistance in DC

Load impedance is conjugate of source impedance in AC

Efficiency is 100% at maximum power

Power delivered is maximum when load is zero
Which set is correct?

maximum power transfer theorem &% g
DC-6v load resistance = source resistance
AC-6L conjugate matching Gxenal
efficiency 100%

load zero-6v power DidsLb
FPwiret ga LD 6131?

A. 1,23
B. 1,2,

C. 2,34
D.1,34

54. In a parallel RLC circuit, resonance occurs when inductive susceptance equals
capacitive susceptance. Identify the correct resonance condition formula.

parallel RLC resonance-sv inductive LopmiLb capacitive susceptance FLoLOTH B)(HAHGLD.
Flwirer FSHILd 61517

A wC==/wC=—
wL

wL

B. wL = RC/ wL = RC
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UNIT I ELECTRICAL CIRCUITS

ANSWER AND EXPLANATION

1. In a complex AC network containing coupled inductors, resistors, and capacitors, a
student attempts to apply mesh analysis and encounters difficulty due to mutual
inductance terms. The circuit operates under sinusoidal steady state and contains
dependent sources. The correct formulation of mesh equations requires incorporation
of impedance matrix and mutual reactance. Which of the following correctly
represents the mutual inductance term in mesh equations?

6(H FIHeLTET AC FDHNeL BeWessThd BGTL HL_FH6IT, 6THT BT LoHMILD
QBLITFL L fHeT 2 eirerest. otesstauy mesh analysis LiwierL(h$510CLITgG mutual
inductance sryewrioras b rMLIBHEDSI. FMM sinusoidal steady state—6L
GlFwicvLI(hEwg 1 iommid dependent sources 2 siremar. mesh FoaTLIT(HS561 6L
mutual inductance sTa10umm Ffums G LB Eng?

A. jwM]I J jwMI
B.wMI /wMI
C.jMI/jMI
D. JMI/ M

et Lt

Answer: A. joMI/ joMI

Explanation: Mutual inductance in AC circuits introduces a voltage proportional to rate
of change of current in adjacent coil. In phasor form, derivative becomes
multiplication by joMI. Hence mutual voltage term is jwMI. This is essential in mesh
equations involving coupled coils. Ignoring j term leads to incorrect phase relation.

afardad: AC app'sv mutual inductance STFeRILOTS © (HOUTGHLD LOGTETAPHBLD
current LoTOM T BG5S FTiHBHSI. phasor angafed 1 joMI sk LOTHILD.
eTar(Ca1 mutual voltage joMI QpGLb. mesh FoarLITHHOT DG (1pSBUWILOTRTSI.
BLEUTLDGV T(HHBTeV HAUDTET HL L LD 6IMLI(HLD.

2. A series RLC circuit is excited by a sinusoidal voltage source of 100 V at resonance.
The resistance is 10 Q, inductance is 0.1 H, and capacitance is such that resonance
occurs at 50 Hz. Determine the current flowing through the circuit and nature of
impedance at resonance.
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p¢m series RLC armmi 100 V sinusoidal source cpsurd QuidasLiibEngl. eTHirn g 10
Q, @arLdLaTerv 0.1 H, resonance 50 Hz-6L eypLI(HEmg;1. resonance Hemevu Pov

current LopmiLd impedance H&TeWLD 6T6IT6oT?

A. 5 A inductive / 5 A, @&TL 519601

B. 10 A, purely resistive / 10 A, wppdas eTHiL |
C. 20 A, capacitive / 20 A, QasLTFL 1961

D. 1 A, reactive / 1 A, fuurdig a1

Answer: B. 10 A, purely resistive / 10 A, apipdss 61Hin |

Explanation: At resonance, inductive and capacitive reactances cancel each other.
Therefore, impedance becomes purely resistive and equals R. Current is V/R = 100/10
= 10 A. No reactive component exists at resonance. Hence current is maximum and in
phase with voltage.

aferdsLb: resonance Henevuisv XL ommib XC eparenm eparmi 1531 GlFu1Resrmaen.
eTar(au impedance = R 1o (HCGlLo. current = 100/10 = 10 A. reactive LiGd B)svenev.
current iopmid voltage G &L L &FHeL DHABHSGLD.

3. An engineer needs to transfer maximum power from a source with complex
impedance to a load in AC circuit. The source impedance is (5 + j10) Q). To achieve
maximum power transfer, which load impedance must be selected?

6(H AC FxmnyeL source impedance (5 + j10) Q o 6iTangl. iFHsLLF power transfer
Gum 61h% load impedance Cxio| G\Fu s Couessr(HLb?

A.(10-j5)Q /(10 -j5) Q
B.(5+j10) Q /(5 +j10) Q
C.(5-j10)Q/(5-j10) Q
D.(5-j5)Q/(5-j5)Q

Answer: C. (5 - j10) Q / (5 - j10) Q

Explanation: Maximum power transfer in AC circuits requires load impedance to be
complex conjugate of source impedance. Given source is (5 + j10), load must be (5 -
j10). This ensures reactive parts cancel and real power is maximized. Any deviation
reduces power transfer.
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afargssin: AC amnlev MbsL’F power Gluw load impedance eTerLIZ) source

impedance-air complex conjugate s RHoss Cauessr(HLb. 6TarCCai (5 - j10) Q
Coramal. @aHeTeL reactive LIGHSBGT Tdhdl OFu i i(hib. power HHSBLIL FLOTGLD.

4. In nodal analysis, supernode is formed under specific conditions in circuits
containing voltage sources between nodes. Which condition necessitates formation of a
supernode for proper equation formulation?

nodal analysis-6v supernode 6L ICLITGI @ (HoUTEHLILIHIDSI? SV ILITE Revet(h
node-aeir enr_Gui voltage source @paEFLd CLirg i 6THS Hewev eniFuin?

A. Grounded voltage source / Hemev (ground) @ewentohBLILIL L LOGTTLHSS LPEULDLD
B. Current source between nodes / nodes &@hdh@ @ewLufev LOCGEITL L cLpeuLOLD
C. Resistor between nodes / nodes »@pdEP @ewL_ufeL 6THiLN |

D. Voltage source between two non-reference nodes/ @reor(h non-reference nodes
BHEHHG RN UTL BeNTHSLILIL L LOGDTRT(LHSHS (LPGULDLD

Answer: D. Voltage source between two non-reference nodes/ @yewr(h non-reference
nodes £@5%P DL UL BMRTHBLILIL L. LOGTT (LSS (LPGULOLD

Explanation: A supernode is formed when a voltage source connects two non-
reference nodes. It combines both nodes into one extended node for applying KCL.
This avoids difficulty in expressing current through voltage source. Supernode
equation includes constraint equation.

afearssip: @uewr(h non-reference node-xeir Bewnr_Gui voltage source BBHSHTeL
supernode 2 HourLd. @H1 KCL 611p5 2 saLb. voltage source euLfuirs current
Corguits 6Tups (wpguirgl. 6TerCGeu supernode LiiGrLI(BLD.

5. Which of the following statements regarding Thevenin's theorem is NOT correct for
linear bilateral networks under DC conditions?

DC sspmisafsw Thevenin's theorem @151 BLPSHETL UDMGV HUDTTSHI 6TSH1?
A. Applicable to linear circuits / Cpifluiev (linear) FDHMISHTeL LiwiTLI(HSH6UTLD

B. Requires open circuit voltage / open-circuit voltage Ggemeuii(bib
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C. Cannot be used for dependent sources / #rjhs (dependent) cpsvmIsEBdhS
LwTLI(HSS (LPIQUITS]

D. Uses equivalent resistance / Fiowomest 61&HjL | (equivalent resistance)
LiwSTLIB SSLILIH EnG1

Answer: C. Cannot be used for dependent sources / #rjhg (dependent) cpevmisEndS
LSTLI(HS$S (PG UITS]

Explanation: Thevenin's theorem is applicable even when dependent sources are
present. Proper method involves keeping dependent sources active while finding
equivalent resistance. Statement C incorrectly claims it cannot be used. Other
statements are correct.

afegaLn: dependent sources @pbHTILD Thevenin theorem LiiaTLI(hSSH6UTLD.
resistance sewrdsd(hd Guirg dependent source GlFuicvLim g 60 FHdEGLb. C
SAUDTRTG]. LODDED6 FPUITGTEHG.

6. A three-phase balanced star-connected load consumes 6 kW power at 0.8 lagging
power factor from 400 V line supply. Calculate line current.

400 V aparmi s L star load 6 kW power-g 0.8 lagging power factor-ev
LiwsTLI(H B GH1HEMS 1. line current eTa e IaTe)?

A. 8.66 A
B.13 A
C.108 A
D.5A

Answer: A. 8.66 A

Explanation: Power formula: P = 3V I cos ¢. Substituting values gives current
~ 8.66 A. Balanced load ensures equal phase currents. Power factor affects magnitude.

aferdmid: L = \/EVLI L COS . LiaTLI(h%d current &bessrdhdLuTLD. GILImLILI(hLD
oFHn | ~ 8.66 A. balanced load Qs @BLILIBT Deweard g s Lmisaflapid Gy
current.
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7. In a two-port network represented by Z-parameters, reciprocity condition imposes
a specific relationship between parameters. Which condition satisfies reciprocity?

L-parameters Glwrassr(h @yesr(h port network Gl&T(HEBSBLILIL L T6L reciprocity
condition eresresr?

A (Z{11}=Z{22})
B.(Z{12} =1 {21})
C.Z{113=17Z{12})
D.(Z {21} = 0)

Answer: B. (Z {12} =7 {21})

Explanation: Reciprocity implies transfer impedance is same in both directions. Thus A.
(Z {12} = Z {21)). This holds for passive linear networks. Other conditions relate to
symmetry or special cases.

afarsasLD: reciprocity eTaTLIGI RH HewFsalid transfer impedance Fioorss
@ pLiLIg). DisTeugi A. (L {12} = L {21}). @51 passive network-&@hd@ CWIT(HBSBILD.

8. While applying Norton's theorem to a circuit, identify the correct sequence of steps
to obtain Norton equivalent current.

Norton theorem LGS SHbCLITSI equivalent current G Ffuiresr Lig Hemnev
anflens 61517

A. Short — Calculate current — Remove load / @mid@ Bewewtin | — 1larCerm L b
SeTdhd(hHHev — load HahawsLD

B. Open — Calculate voltage — Short / Swps Fmm — LOGTRTUPSHBLD HessTEE([H H6L
— SDI%G BeWGHILIL|

C. Remove load — Short terminals — Find current / load 5% — terminal &emar
short QlFu'1z1 — 1LOGTGaTTL L LD HeTL1'SH6L

D. Remove load — Open circuit — Find current / load pda%d — Sopsh FHMHI —
LOGBTCHTTL L LD FH63TL 1)'H6L

Answer: C. Remove load — Short terminals — Find current / load H3&%Lb — terminal
semer short G\Fu1z — LOGTCEITL L LD HewTL 1%L
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Explanation: Steps: remove load, short output terminals, calculate short circuit current.

This gives Norton current. Then find equivalent resistance. Sequence must be followed
strictly.

aPeardgaLd: 1ps5edev load Faas Galewr (hLb. Lisrery terminals short Glunu
Gouesr(bib. short circuit current sewrdsHL. Covast(Hib. @351Cau Norton current.

9. In a parallel RLC circuit operating above resonance frequency, determine the nature
of circuit impedance and current behavior.

parallel RLC xpm resonance-g oL Ha frequency-e0 Quimigd Cirg
impedance LommILD current HGTGHOLD TG GOT?

A. Zero impedance / 1},gu1 impedance

B. Capacitive, leading current / CaLrdL g a1, LOGTCarri L b wpeirCarrdsd (leading)
C. Resistive, unity PF / e1diin | S&@remip, unity power factor

D. Inductive, lagging current / @arLdig a1, I0GTCasrrL1b LPerCosrmasd (lagging)

Answer: D. Inductive, lagging current / @erL_dig 61, LOGTCaITL L LD LPTCosrmdsd
(lagging)

Explanation: Above resonance, inductive reactance dominates in parallel circuit.
Current lags voltage. Circuit behaves inductively. Impedance increases compared to
resonance.

afargsLb: resonance-d@ (GLosv frequency-ev inductive reactance DidhHLOTGLD.
current lag Qp&Lb. circuit inductive b3 BL_FHSLD.

10. What is the condition for unity power factor in AC circuits involving reactive
components?

AC &pp'sL unity power factor Qp 61H% BLBBHewar Lis5SH C\Fu i Caievwr(hLb?
A. Voltage leads current / Lf&tasmipssLd LOGTCRTTL L S0 parCGarTdd GlFsvEmsI
B. Current leads voltage / tfarGarri L 1b LOsTasm1psBHens (LparCarttdhd G\FsLEmSI

C. Voltage and current in phase / Lfsiresnips 5o Lommitd LTt b 6pCr
&L LgdHev (in phase) BHdE@LD
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D. Reactive power maximum / reactive power i BLIL FLOTSH B)HBSLD

Answer: C. Voltage and current in phase / ifarar1ps55L0 Lopmid L&TCGarm L b 6pCr
&L L GHeL (in phase) HdSLD

Explanation: Unity power factor occurs when voltage and current are in phase.
Reactive power becomes zero. Only real power exists. This condition is ideal for
efficiency. Hence C is correct.

afergsL: voltage Lopmid current Gy &L L GHev B(HHSHT6eL unity power factor.
reactive power = 0. real power oL (h1b B HdSLD. BFH1 FWHS Henev. pHE(Eeu C
FPwITeT ).

11. In a linear AC circuit operating under sinusoidal steady state, a student claims that
superposition theorem cannot be applied when power calculation is involved, even
though voltages and currents can be superimposed. The reasoning given is that power
depends on square of voltage or current and hence is non-linear. Analyze the
assertion and reason carefully and identify the correct option.

aH AC armniev superposition theorem LniaTLIBSS (LPIQUITSHI TRTXI G(H LOTEITEUT
o MIBOTF, SOLILITS power HeaTdsdbL 1 6V. voltage LoMmILD current superimpose
GlFUIGUTLD QphesrTeL power non-linear GTETLIHTGL (LPIQUITF;] 6TRTEDT]. assertion
LopmiLd reason FOWIT cTaTLIeNS CHie| C\Fu e [Lb.

A. Assertion true, Reason true (correct explanation) / g mm1 Fif, sTyewiid Fif!
(FFwTeT PaTHSLD)

B. Assertion true, Reason false / g pm1 Fif, STrewILD HOIMI

C. Assertion false, Reason true / ga pm1 HaumI, HTIERILD FIf

D. Assertion false, Reason false / an mmi1 S6m)I1, STTHTLD HerM)

Answer: A. Assertion true, Reason true (correct explanation) / o mmi &if, sTyewTLd Fif
(FPwireT aPedaeLd)

Explanation: Superposition theorem is valid only for linear quantities like voltage and
current. Power is proportional to square of voltage or current, making it non-linear.
Hence power cannot be directly superimposed. The assertion correctly states limitation.
Reason correctly explains non-linearity. Therefore, both are true and reason is correct.

aferdaLd: superposition theorem voltage topmid current Cuireirm linear
M6 H@HS5G Lo (HCLD QITHHGILD. poWer 6TRTLIGI square FTFHBIHI TG LIBT6V
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non-linear. DigarT6L power superposition G\Fu s (1p1g UITHI. Fn DI LOHWILD

STIGTLD @Tesst(hLD Fif.

12. A series RLC circuit shows a sharp peak in current vs frequency graph. The
bandwidth is very narrow and quality factor is high. Based on the graph
characteristics, determine which parameter has dominant effect in increasing
selectivity of the circuit.

¢ series RLC &rmpilsv current vs frequency graph-60 gn fewiowirer peak 2 airargy.
bandwidth Gewma| tommib Q factor idsib. @b graph g Ui ienLufev selectivity
NRE G HTTGILOTET (LpHEEUL TR 6THI?

A. High resistance / 1% 61HiLin |

B. Low resistance / @&enmbg 6THILIL |

C. Low inductance / @enmbsh B)TL SHL G610
D. High capacitance / D165 GlsLirdL L gireno

Answer: B. Low resistance / &enmbg 6THILI |

Explanation: Selectivity increases with higher Q factor, given by Q=%. Lower resistance

increases Q and reduces bandwidth. This results in sharp resonance peak. Thus, low
resistance is dominant factor.

aferdsaip: Q factor = Q=%. R @enmpsTew Q didha g @ib. bandwidth FHemmu jib.
sharp peak HewL_sFLb. Digarmev selectivity D1 aw g GHLb.

13. An RL circuit has time constant of 0.5 seconds. If resistance is doubled while
inductance remains same, determine new time constant and comment on transient
response speed.

6p(H RL axpnyer time constant 0.5 sec. resistance @i 19 L rd Guimg inductance
LoTOTSI. LSt time constant LommiLd transient response CasbLd 6T es?

A. 0.25 sec, faster response / 0.25 sec, Ca11sLOTGT response
B. 1 sec, slower response / 1 sec, Glog1auTaT response

C. 0.5 sec, unchanged / 0.5 sec, LoOTHMLOGVENGL

D. 2 sec, very slow / 2 sec, LO&a LD GlLogi

Answer: A. 0.25 sec, faster response / 0.25 sec, CaugmsLorar response
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Explanation: Time constant in RL circuit is 7 = %. Doubling R halves time constant.

Smaller time constant means faster transient response. Circuit reaches steady state
quickly. Thus, new time constant is 0.25 sec.

afershaid: RL symmlev 7 = %.R @19 LILmesTTeL time constant LITHWITGLD. B TT6V

response GalsLomGib. LjHur ioHn | 0.25 sec.

14. In a three-phase delta-connected system supplying an unbalanced load, an
engineer observes circulating currents even when line currents appear balanced. What
is the primary reason for this phenomenon?

ap¢h delta @ewentLiLeL unbalanced load @mBHTEVILD Fov CpymiEafsL circulating
current ® HUTEDGI. DBHDG (LPHHEUI HTTGHTLD 6T 6377

A. Low impedance / &embs 6THFLI |

B. High voltage / 9185 10arasr1pdhHLD

C. Closed loop path in delta / cpiqus Liteng @ HLILISI
D. Power factor variation / power factor LoTmigHev

Answer: C. Closed loop path in delta / cpiqui Limeng @pLiLIZ

Explanation: Delta connection provides closed path for circulating currents. Even if
line currents appear balanced, internal currents can flow due to imbalance. This is
inherent feature of delta system. It helps in handling unbalance.

afersssin: delta @ewentii oL cpigur LITend @(HLILIGHTED circulating current
o (HauTGLd. @31 imbalance FiofewevLiLihgHs 2 Ha|Lb.

15. In two-port network analysis, which parameter set is most suitable when output
port is short-circuited and current relationships are required?

two-port network—ev output port short circuit GQFu'mi i’ GLirg) current
CiprLit | CahemailiLi’ L mev 6Thg parameter LiwiarLI(hds Gaiessr(hLp?

A. Z-parameters / Z Dia1T6)|FHe6iT
B. ABCD parameters / ABCD iarerjs6ir
C. h-parameters / h Dare)jmer
D. Y-parameters / Y Siame |mHar

RLA ACADEMY EEE - 400 Click here to Join Group: ® © @ g|



https://whatsapp.com/channel/0029Va9vxooFi8xasVgfCr3O
https://youtube.com/@readylearnachieve8491?si=JdfrtMrAESEttLKI
https://t.me/readylearnachieve
https://www.instagram.com/rlaacademy?igsh=MW0xb3Jyd2lidG9ydQ==

“Be Ready to Learn. You will Learn to Achieve” .o‘T“Psc
*

JALL TEGHNIGAL EXAMS - mwmws

PDF BOOK MATERIAL BOOK AVAILBLE . 96004 20486 <*SSC

< riaalv8797@gmail.com *3» nnB

""" www.rlaacademy.com <3+ | R IB

RLA ACADEMY

Answer: D. Y-parameters / Y Dioa w6

Explanation: Y-parameters relate currents and voltages with short circuit condition at
output. They are admittance parameters. Particularly useful when dealing with parallel
connections. Hence suitable for short-circuit condition.

aPerdssLd: Y-parameters 6TarLIgy current Lopmiid voltage G\t jHemar short
circuit Hemevu e DedEGLb. 1 admittance g LiLienLufeL 2 6iTarg ). parallel
FDMIST6L LIIGTLI(HLD.

16. Which of the following is NOT a characteristic of resonance in parallel RLC
circuits?

parallel RLC resonance @181 SHLps@TL DBV SaIDTRTSI 6T5I1?

A. Maximum impedance / Dids" s impedance
B. Minimum line current / &enmb line current
C. Power factor unity / unity power factor

D. Maximum current / <1%3% current

Answer: D. Maximum current / 91535 current

Explanation: In parallel resonance, impedance is maximum and line current is
minimum. Power factor becomes unity. Maximum current does not occur; instead,
minimum occurs.

oPergaid: parallel resonance-60 impedance 9id)s1b, current Hemma|. unity power
factor FewL_d@HLb. Dids current HeLen6v.

17. A capacitor of 50 uF is connected to 230 V, 50 Hz supply. Calculate reactive
power consumed.

50 uF capacitor 6p 230 V, 50 Hz supply-&@ @enenrasiiil (Hereargi. reactive
power 6Ta16)161Te)|?

A. 830 VAR
B. 415 VAR
C.166 VAR
D. 1000 VAR
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Answer: A. 830 VAR

Explanation: Reactive power Q=V2wC. Substituting values gives approximately 830
VAR. Capacitor supplies reactive power. Frequency directly affects value.

aPargssid: Q=V2wC LiatLihsd) sarad(bhio Cuirgr 830 VAR HenL_d@Lb.
capacitor reactive power @ILpBIGLD.

18. In star—delta transformation, which property remains invariant between original
and transformed network?

star—delta LoTMWSHFHV 6THS LIGHsTL | LOTDTF?

A. Individual resistance / el 6T |

B. Terminal resistance / (pewestit 6THFL |
C. Current magnitude / to&rGermi L 1b

D. Voltage magnitude / tfararpdhsLd

Answer: B. Terminal resistance / apenesrus 61 |

Explanation: Star-delta transformation preserves terminal equivalence. External
characteristics remain same. Internal resistor values change but terminal resistance
remains invariant.

aferdain: star—delta orwLb GloveLi ym resistance-g LOTHDOTFI. 2 6iTeTSH
6T |&eiT LoTMILD. terminal resistance LoTmTG 1.

19. Identify the correct sequence for solving transient response of RC circuit using
Laplace transform.

RC transient response Laplace transform cpeurd $id@id Ffuwimer Lig Henev 6131?

A. Transform — Solve — Inverse — Apply initial condition / Lormmid — Fie| — e1HF
LOTMMLD — DbTLDLI [HLIhSHEH6T

B. Solve — Transform — Inverse / $jie| — LOTHWLD — 6THF LOTHDLD

C. Transform — Apply initial — Solve — Inverse / LormmLD — prIdLI BLIBSHMGT —
S| — THF LOTHMLD
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D. Apply initial — Transform — Solve — Inverse / QpyibLI HLIBHS e 6T
LiwisTLI(BHdgIkhev — Laplace orpmib — $Hie) — 61Hi LoTHDLD

Answer: D. Apply initial — Transform — Solve — Inverse / DpribL1 BLIBSHew60T
LwiatL(b S %1% — Laplace otmmid — Hie — 6THF LOTHDLD

Explanation: Initial conditions must be applied before transformation. Then Laplace
transform is taken. Solve algebraic equation and take inverse transform. This yields
time domain response.

afergaLd: (1ps5edsv initial condition LiwieTLIh S5 Cauewr(hip. LPeresri Laplace
transform 61(hda Gauer(hb. FoaruT(h Hidgl inverse 61(hdBdH CGarenr(bHLb.

20. In power systems, low power factor leads to increased line losses and poor voltage
regulation. Which corrective method is most effective for industrial loads?

low power factor sryewrLors line losses DiFEfEHAMGI1. OBTL VS 1I6HD
LTt 1960 @end Fif C\Fu s Fobs 1pewm 6T351?

A. Series capacitor / series QlBLITFL L[

B. Shunt capacitor / shunt GlsLrdL L

C. Inductor bank / @erL_&L

D. Transformer tap changing / 9 grerevoLITLOF LOTHDLD

Answer: B. Shunt capacitor / shunt GlasLirdL L

Explanation: Shunt capacitors provide reactive power compensation. They improve
power factor and reduce losses. Widely used in industries. Series capacitors are not
suitable for this purpose.

afargaid: shunt capacitors reactive power aurpmidl power factor GLotbLi(hSgiLb.
losses Gemmu L. C\BTLHLSHIHDUTED AHFHHLD LiiGTLIHSSLILIH EDSI.

21. In linear bilateral networks, Tellegen's theorem states a fundamental relationship
independent of network topology. Consider a complex circuit with multiple sources
and passive elements operating in steady state. The theorem is valid even when
elements are time-varying but must satisfy energy conservation principles. Which
fundamental property ensures the validity of Tellegen's theorem?
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Tellegen's theorem 6TaTL1g1 network topology-d@ FTITS 6(H g LILienL af. Liev
source LoPMILD passive elements GlBTETL 6H FMMWeL BG1 GWIT(HHHILD. time—
varying elements @pbSHTevILD energy conservation [ pidhd GlFun Gauesst(hib. Bbs
theorem GlFeLEVILIG UITSEH FHTTERTLOTGT DG LILIGHL. LIGSTL | 6THI?

A. Conservation of energy / QpmMmeL Hen6V5HHETEHLD
B. Ohm's law / ¢pib @95

C. Kirchhoff's voltage law / KVL

D. Superposition / superposition

Answer: A. Conservation of energy / <2mme6L Hen6ULSHHGTEHLD

Explanation: Tellegen's theorem is based on conservation of energy in electrical
networks. It holds for any network satisfying KCL and KVL regardless of element type.
Even nonlinear or time-varying elements can satisfy it. Energy balance is the key
principle.

afarssi: Tellegen's theorem Mm6L HeneuSHETEILOGHILI D1 LILIGHL_LITSHd%
GarenrL 1. KCL tommid KVL 1 pigd) GlFuigmev 61hs network-d@d @31

Gl pbHILD. non-linear Dicvevg) time-varying elements @pBSTVILD BFI
GFwievLI(B'LD.

22. An engineer needs a component to improve power factor in an inductive
industrial load operating at lagging power factor under AC conditions. The solution
must provide leading reactive power and operate efficiently under varying load
conditions. Which device is most appropriate?

lagging power factor GlsrewsrL inductive load-g & Qg Cauewr(®ib. leading
reactive power auLpmiGLd FTgarid Chemal. load orerTepitd GClFuwILEDET B(HIH%
Coresnt(HLb. 6Thp FTHGTLD CWIT(HSHLOTGTHI?

A. Transformer / 19 preTeroLITFLOF

B. Inductor coil / @erL_sL i

C. Capacitor bank / Q\sLITFL L amid
D. Resistor / eTdhliLn |

Answer: C. Capacitor bank / Q&sLITFL L j a1mBidh
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Explanation: Capacitor banks provide leading reactive power, compensating lagging

inductive loads. This improves power factor and efficiency. They are widely used in
industries. Other devices cannot provide required reactive compensation.

afardeLd: capacitor bank leading reactive power aupmigLd. inductive load-g
FLofenevliLibhsgi. power factor GlotbLi(hLb. GBTLeLSGIHDUTIL B LiwieTLI(hLD.

23. Consider the following statements about Norton's theorem:

It converts network into current source equivalent
Equivalent resistance is found by deactivating independent sources
Applicable only for DC circuits

N

Short circuit current is Norton current
Which combination is correct?

Norton theorem &1'$51 SLpsTL o DMISEHGT LIPFe0 %50 |LD:

current source equivalent <3 LOTOMILD

resistance independent sources 55 HerdhHL L1LI(HLD
DC a#mmisepd@ oL (HLb GWIThHG LD

short circuit current &rer Norton current

oo

Ffwiret In D 6131?

A. 1,24
B. 1,34
C.234
D. 12,3

Answer: A. 1,2,4

Explanation: Statements 1, 2, and 4 are correct. Norton theorem applies to both AC and
DC circuits, so statement 3 is incorrect. Equivalent resistance is calculated by
deactivating independent sources. Short circuit current defines Norton current.

afergaid: 1, 2, 4 Ffuwmearenal. Norton theorem AC opmib DC @ressrig mLd
QurpBGILD. TaT(Geu 3 Haumi. short circuit current Hrer Norton current.
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24. In an RLC circuit, quality factor (Q) determines sharpness of resonance. For a

series circuit, Q depends on resistance, inductance, and angular frequency. Identify the
correct expression for Q-factor in series RLC circuit.

series RLC #rmny'sv Q-factor resonance sharpness-g iewru gL, resistance,
inductance ommiLd angular frequency Fripss1. Ffwimar Q-factor FSHyLd 61517

Explanation° Q-factor in series RLC is ratio of reactive power to real power. It is given

by —/ — ngher Q means sharper resonance. Resistance reduces Q.

QI OTSHHBLD: %L/ %L. @31 resonance sharpness-g &1 (H'1b. R Sidsiorermev Q

&EODU |LD.

25. In high voltage AC circuits, safety during measurement of current and voltage is
critical. An engineer selects an instrument that ensures isolation and minimal loading
effect. Which device is most suitable for safe measurement?

o wij aTaripshd AC Fpmisersy LTgisTLILITST Harai(® wpdhduwib. isolation
Lopmid GHemwhs loading effect C\mranrL Frgerd CHhenal. 6ThHd FTHGTLD
QIT(BSHHLOTESTH1?

A. Rheostat / PGuireroLm”

B. Ammeter directly / Gprig SuniS L

C. Voltmeter directly / Gpyig Gaureo 1S L
D. Current transformer / current transformer

Answer: D. Current transformer / current transformer

Explanation: Current transformers provide isolation from high voltage circuits. They
reduce current to measurable values. They ensure safety and accuracy. Direct
measurement is unsafe.
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afargaLd: current transformer isolation auLpmIGLD. current DiTena GHenWS3HI

LITHISTLILITS HaTaTL © FHa|b. Chrg HeTaT[h DpLISSTRTSI.

26. Which of the following is NOT a valid assumption in network theorems for linear
circuit analysis?

linear circuit analysis—60 LiwiarLI(h$SL1(H1D network theorems—6v HaumTer
assumption 67gI?

A. Non-linearity / non-linear erenio

B. Bilateral behavior / ®mHewa HeTemnio
C. Time invariance / &TeULOTMHMLOGT GHLD
D. Linearity / Gpifluiev Haremnio

Answer: A. Non-linearity / non-linear seremnin

Explanation: Network theorems assume linearity, bilateral nature, and time invariance.
Non-linear behavior violates these assumptions.

ofergaiD: network theorems linearity tommb bilateral gerewin g LiieHL_uirs
9 girarg ). non-linear gerenio GHev CaFymg.

27. In AC circuit analysis, reactive power is an important parameter. It represents
energy oscillation between source and reactive components. What is the correct unit of
reactive power?

AC &mnfleL reactive power T@TLIG I (LpHBEWILOTRTFI. @G energy LIFLOTHMS 9%
SO HGLD. DBHHT eV GTGITGIT?

A. Watt / euri”

B. VAR / eurj

C. Volt / Gaumrevr”
D. Ampere / DpLoL i

Answer: B. VAR / eury

Explanation: Reactive power is measured in Volt-Ampere Reactive (VAR). It represents
non-working power. Watt is used for real power.
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aPerdssLD: reactive power-air 16vF VAR. @51 non-working power-g @0\E@Lb.
real power Watt-60 Dtema L LiLi(hEws1.

28. In transmission lines, series capacitors are used to improve system performance.
What is the primary effect of series capacitors in AC transmission systems?

transmission line-cv series capacitors LiiaTLI(HSSLILI(H HGTHET. BT (LpdHiL
LIUIGST GTGOTGOT?

A. Increase reactance / reactance i |
B. Decrease reactance / reactance &e»mLIL |
C. Increase resistance / 6T&HiLI | S|
D. Increase losses / @pt' | FH g

Answer: B. Decrease reactance / reactance &e»mLIL|

Explanation: Series capacitors reduce effective line reactance. This improves power
transfer capability. Voltage regulation also improves.

afemdaL: series capacitor line reactance-gy GenmdaLb. power transfer
H& N HGLb. voltage regulation GrorbLi(BLb.

29. Circuits that exhibit both energy storage and dissipation are classified based on
their response characteristics. Which category best represents RLC circuits?

energy storage Lommid dissipation BrerT(hHLd 2 TG FDHMISHET 6THFb AIHBIHD
o 'L’ L_emeu?

A. Passive circuits / passive smmISHeIT

B. Active circuits / active spmiser

C. Linear circuits / linear axmmiaseir

D. Non-linear circuits / non-linear &pmiseir

Answer: A. Passive circuits / passive &mmiseir

Explanation: RLC circuits consist of passive elements like R, L, C. They do not generate
energy but store and dissipate it. Hence classified as passive circuits.

aPergssid: RLC simmiseir passive elements Gl&raisrLenerl. energy ® (HaUTHBTI.
CFLO551 BLpsBarmaer. ps(Gal passive circuits Qp@Lo.

RLA ACADEMY EEE - 400 Click here to Join Group: ® © @ g|



https://whatsapp.com/channel/0029Va9vxooFi8xasVgfCr3O
https://youtube.com/@readylearnachieve8491?si=JdfrtMrAESEttLKI
https://t.me/readylearnachieve
https://www.instagram.com/rlaacademy?igsh=MW0xb3Jyd2lidG9ydQ==

“Be Ready to Learn. You will Learn to Achieve” ’:,T“Psc

JALL TEGHNIGAL EXAMS - mmaws

PDF BOOK MATERIAL BOOK AVAILBLE . 96004 20486 <*SSC
= : < riaalv8797@gmail.com ‘:’“BB

'''' www.rlaacademy.com +3* | IRIB

RLA ACADEMY

30. A circuit shows exponentially decaying current after source removal. The response

depends only on initial stored energy. Identify the type of response.

source HhBLILIL L Lfar current exponential 9p%5 FHewmEDFI. P initial energy-
& oL (HLD FTiHBHF1. Db response 6TeoT6yr?

A. Forced response / &L L_mu1 response

B. Steady state / Hemevwiret Henev

C. Natural response / @uicvLiTesT response
D. Resonance / resonance

Answer: C. Natural response / @uicvLITGT response

Explanation: Natural response depends only on initial conditions. No external source is
involved. It shows exponential decay in RL/RC circuits.

aferdaLh: natural response 6TairLIg) initial energy-d@ FTiBBHFI. source BsLeme6v.
exponential decay eymLi(hLb.

31. In electrical circuit theory, Kirchhoff's Current Law (KCL) is derived from a
fundamental physical principle governing charge behavior in a network. Consider a
node where multiple currents converge and diverge in a dynamic AC system. Even
under transient conditions, the algebraic sum of currents remains zero due to
conservation laws. Which fundamental principle forms the basis of KCL?

Kirchhoff's Current Law (KCL) 6TaTLIg1 6375 <Dnq LiLien @uimLPuied e Heni
NG LILIGHL UITHT ONBTERTL F1. 63(H node—6L LIV current-&eir G (HLD LOHMILD
GlFsLaILd CGLITF), transient HeneuuTeL g L GLomdg current LLuiLoTd BHEGLD.
KCL-d& g LiLienL s e151?

A. Conservation of charge / LOGTSHL L 6wTLD He96V5H 6T LD
B. Conservation of energy / DsMm6v 569605 SHGTeMLD

C. Ohm's law / ¢pib &5

D. Faraday's law / LimpGL &f4

Answer: A. Conservation of charge / 1L0T&HL L_6wTLD 565605 HGTeMLD
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Explanation: KCL is based on conservation of electric charge. Charge cannot

accumulate indefinitely at a node. Hence total incoming current equals outgoing
current. This holds for DC, AC, and transient conditions.

aPergaid: KCL erairLigy charge conservation <dig LiLienL_ufev o eireng). charge
node-e0 CFiBHI AL131. 2 6iTGar aHLD current = Glaue’CGut GlFsLeYILD current.

DGl INHATH1 Henevdsal'ILd CUITHBHILD.

32. In circuit simplification, a method is used where voltage sources are replaced by
short circuits and current sources by open circuits to determine equivalent resistance.
Identify the method used in this process.

6(H FHMY&T equivalent resistance sewtdsd(HbCGLITS) voltage source short circuit
QpFHA LD, current source open circuit pEa LD LOTHOLILIHLD. BbD (LPeHD 6T T?

A. Mesh analysis / mesh analysis

B. Superposition method / superposition penm

C. Source deactivation method / source H% (Lpewm
D. Nodal analysis / nodal analysis

Answer: C. Source deactivation method / source fds (Lpemm

Explanation: Source deactivation is used to find equivalent resistance in
Thevenin/Norton methods. Voltage sources are shorted and current sources opened.
This simplifies network.

afensasin: equivalent resistance sewrLmuws source deactivation (penm
LiwisTLI(BHSSLILIH Ew 1. voltage source short Glu' i i i(hLb, current source open
Q@ Fu i i i(bLb.

33. In grid-connected renewable energy systems, power electronic converters interface
sources like solar PV with AC grid. The inverter must maintain synchronization,
regulate voltage, and control power factor. Which circuit parameter is most critical for
maintaining grid stability?

renewable energy system—-6v inverter grid-d& @enenrasLiLIbHHEDGI. voltage
regulation tommib synchronization updsduip. grid stability-d@ (pdhHuiorer
parameter 67157
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A. Frequency / 218G 165r

B. Resistance / 61 |

C. Capacitance / Q&BLITFL L a5Te10
D. Inductance / @eTL L 6T610

Answer: A. Frequency / <15iGaiasr

Explanation: Grid stability depends on frequency synchronization. Inverters must
match grid frequency to ensure proper power flow. Any deviation causes instability.

afensssin: grid stability-g& frequency (pdduip. inverter grid frequency-g@
S HenFas Calenr(hLb. Hevemevbluietsv instability eymLi(ib.

34. A linear time-invariant (LTI) electrical system is subjected to a sinusoidal input.
The output remains sinusoidal with same frequency but different amplitude and
phase. Identify the property exhibited by the system.

6(h LTI system-g& sinusoidal input Gsr(hgsLi®bid Gurg output G
frequency-ufsv Qparrev Gaumi amplitude topmid phase-60 HewL_dHLd. D1 6THD
property?

A. Linearity / GpiluieL Harento

B. Time invariance / &sreuoTmmLOGTeNLD

C. Frequency response property / frequency response LiGwTL |
D. Non-linearity / non-linear

Answer: C. Frequency response property / frequency response LiGwrL |

Explanation: LTI systems preserve input frequency but alter amplitude and phase. This
is frequency response property. It is fundamental in AC analysis.

afergaLn: LTI system input frequency-g ormmrgl. amplitude tommib phase tor’ (Hib
LoTmib. @1 frequency response property.

35. A coil draws 5 A current at 0.6 power factor lagging from 230 V supply. Calculate
real power consumed by the coil.

6(h coil 230 V supply-6v 5 A current ommib 0.6 lagging power factor o 1 ir
BuikisEF 1. real power cTeore?
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A.690 W
B. 1150 W
C.500 W
D. 230 W

Answer: A. 690 W

Explanation: Real power. P=VI cos¢. Substituting values gives 230 x 5 x 0.6 =690 W.
Power factor reduces usable power.

afargsamid: P=VI cosd .230 x 5 x 0.6 = 690 W. power factor &ryemriors power
SODAEDI.

36. Compare series and parallel resonance circuits in terms of impedance behavior at
resonance. Which statement is correct?

series Lopm b parallel resonance smmiBemear impedance g LiienLuPsev 6L P(H 5.
FPwITeT In HMI 61517

A. Series: max impedance, Parallel: min impedance / Q1L j FDOMI: SiFsL’F
impedance, @ewent FHMI: HewmHHLILF impedance

B. Series: min impedance, Parallel: max impedance / Q&1L #Dm1: GHewmbHLIL F
impedance, @ewent FDMI: HFHFHLILF impedance

C. Both max impedance / @yesr(Hib iFHsLF impedance
D. Both min impedance / @rewr(hib HewmbHLIL F impedance

Answer: B. Series: min impedance, Parallel: max impedance / GQ\s1L_j Fpm:
GOMhHLILF impedance, Benewnt FmmI: HHHLILF impedance

Explanation: Series resonance results in minimum impedance. Parallel resonance
results in maximum impedance. This is key distinction.

aPergaL: series resonance-6» impedance Femma|. parallel resonance-sv impedance
I1Hs10. @H1ICGa 1psHus Coumin(.

37. In high-frequency circuits, skin effect causes current to concentrate near
conductor surface. This increases effective resistance and losses. Which parameter
mainly affects skin depth?
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high-frequency &mmisefev skin effect sryemriora current CropLirii e

GlFsvAMF 1. skin depth-g didsiora LITHEGLD DieTey 61351?

A. Power / 555

B. Voltage / LO&@TaT1ps5HLD
C. Current / 161 Gaormi”L_b
D. Frequency / i18iGai6sr

Answer: D. Frequency / 15iG\aeuor

Explanation: Skin depth inversely depends on square root of frequency. Higher
frequency reduces penetration. Hence resistance increases.

afenagssin: skin depth frequency-g@ e1HioTmTS 2 6ireng). frequency
HFHHLOTGITEL penetration Gemmu JLb.

38. While solving mesh equations using matrix method, an algorithm is followed to
construct impedance matrix and solve current values. Identify the correct first step in
this algorithm.

mesh analysis matrix apewpufev $ido Cumrg) algorithm LGB S LG EDSI.
(LPBHGL LI GTGTGHT?

A. Assign mesh currents / mesh current 6pg15%60
B. Solve matrix / matrix $je|

C. Write determinant / determinant 67(LpgI%H6L

D. Find voltage / voltage sewrdhdh(h

Answer: A. Assign mesh currents / mesh current 6p315%60

Explanation: First step is assigning mesh currents. Then equations are formed and
matrix constructed. Finally solved.

afarsssLd: (1p5e0sv mesh currents 635155 Coviawt(hLb. LIGTeTT FLOGTLIT(HH6T
DienLndsd (Ca1167(HLD.

39. In transient analysis, damping factor determines nature of system response.
Identify the condition for critically damped response.
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transient analysis—60 damping factor response garenLoenut &iLoreldLb. critically

damped Hemev 61517

AT>1/7>1
B.i<1/7<1
Ci=1/7=1

D.t=0/C=0

Answer:C.7=1/7=1

Explanation: Critically damped condition occurs when damping ratio equals 1. System
returns to equilibrium fastest without oscillation.

afarsgsib: { = 1 etarmrev critically damped Hemev. oscillation Gevevrinev Gaismsiors
equilibrium <S1ewL_uib.

40. In per unit system, impedance is normalized with respect to base values. Given
base voltage and base power, per unit impedance simplifies calculations in power
systems. What is the expression for base impedance?

per unit system-60 impedance base values cpeuLb normalize GlFu' ni i i(HFEwI1. base
impedance erereor?

v2, v?
A.

i
B. VS/ VS
s,s
Co/ 5
v,V
D.5/ =

V2, v?
Answer: A. ?/ =

2
Explanation: Base impedance is Z ., = V? It is derived from base voltage and power.
Used for normalization in per unit system. Simplifies analysis.

V2

QPGITHBLD: Zpygse = < @3 pet unit system—60 LIGTLI(HLD. HeRTHEL 6L

TN SHTHGLD.

41. In a sinusoidal steady-state AC circuit, a parallel combination of resistor and
capacitor is excited by a voltage source. The total current is the phasor sum of resistive
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and capacitive currents. Considering admittance representation, the equivalent

admittance has both real and imaginary parts. Which expression correctly represents
the magnitude of total admittance?

6p(h parallel RC &mnsv voltage source Glam(hdHsLILIL L T6L, current 6TGITLIZ) resistive
LomMILD capacitive current-er phasor gs L (H%0\%Temnas. admittance ag afsv real
LommILb imaginary LigHFeT B HIbGLb. Glordg admittance magnitude 6131?

A.VG? + B%/ VG? + B?
B.G+B/G+B
C.G? + B?/ G? + B?

G,G
D.—/~

Answer: A. VG2 + B2/ VG? + B?

Explanation: Admittance is a complex quantity (Y = G + jB). Its magnitude is given by
A. VG2 + B2/ VG2 + B2. This represents total ease of current flow. Real part is
conductance and imaginary is susceptance.

afargain: Admittance (Y = G + jB). Diger magnitude A. VG2 + B2/ VG2 + B2. @31
GUoTS S current 6L L EWenaT GMSHSLD.

42. A DC circuit consists of a 20 Q resistor connected to a 100 V source. If another 20
Q resistor is connected in parallel, determine total current drawn from the source.

sph DC &mnilsv 20 Q resistor 100 V source-5& BenantdhoLILIL (HelTeTdl. DBNG
BenenniTs: @aTolaTT(h 20 Q resistor enenTasLiLI(hEMFI1. GLoTdhg current
GTGTGoI?

A.25A
B.5A

C.10A
D.20 A

Answer: C. 10 A

Explanation: Parallel resistance becomes 10 Q. Current = V/R = 100/10 = 10 A. Parallel
reduces resistance, increasing current.
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aPergaid: parallel resistance = 10 Q. current = 100/10 = 10 A. 6THjL | GHewmU JIb

Guirg) current G GLb.

43. A circuit requires conversion of AC voltage to DC with minimal ripple for sensitive
electronic equipment. The system should also regulate output voltage. Which device
combination is most suitable?

AC voltage-gm DC 9pa Lormn) ripple @emmeuras emaiddmds Cauenr(BLd. Grogpib
voltage regulation Cxemarl. 6Th% FTHT RewewtLi | QWIT(HSHLOTGTFI?

A. Resistor divider / resistor L9 |

B. Transformer only / g grerewLmgioy tor” (Hib

C. Inductor only / @erL_dLf 1oL (H1b

D. Rectifier + Filter + Regulator / Rectifier + Filter + Regulator

Answer: D. Rectifier + Filter + Regulator / Rectifier + Filter + Regulator

Explanation: Rectifier converts AC to DC. Filter reduces ripple. Regulator stabilizes
voltage. Combination ensures smooth DC output.

afengssin: rectifier AC-g DC Dpas ormmih. filter ripple-g @ewmda@Lb. regulator
voltage-m HeneuLiLi(hd L.

44. In electrical networks, the concept of impedance extends resistance to AC circuits.
It combines both resistance and reactance into a single complex quantity. What is the
functional role of impedance in AC analysis?

AC &pmisafsy impedance 6TaTLIZ) resistance LopmiLD reactance—gn EeH6RTHGLD
&) . DB 6T Licwlenwt C\FuIBEnHI?

A. Opposes current flow / current-gn 61D
B. Generates current / current ® (HeUTHSGLD

C. Stores energy only / energy GaLidh@Ld

D. Increases voltage / voltage Di1d & dhHLD

Answer: A. Opposes current flow / current-g 614jdhLD

Explanation: Impedance represents opposition to AC current. It includes resistive and
reactive effects. Determines magnitude and phase of current.
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aferdssin: impedance AC current-g 61Hid@Ld. resistance LommiLb reactance GBI

2 GiTag . current Siea| LopmiLd phase FFLoTest L.

45. Which of the following statements about superposition theorem is NOT valid?
superposition theorem $19'$51 SLpEHTL DML HAUDTTSHI 6TSH1?

A. Applicable to linear circuits / linear szmmisesv LiwieTLIHSSH6UTLD

B. Used for voltage/current / voltage/current &erdhHL_6UTLD

C. Applicable to power calculation / power &ewrdhdL suTLD

D. Independent sources considered separately / sources SafgHaruirss LITfaEsLILIBLD

Answer: C. Applicable to power calculation / power &emrgHL 6UTLD

Explanation: Superposition cannot be applied directly to power because it is non-
linear. It is valid only for voltage and current.

afedaLd: superposition theorem power-d@ LuaTLI(HSS (1piguiTs). voltage
LommiLh current-d oL (HCL QITBBHSHILD.

46. An RL circuit has R = 5 Q and L = 10 H. Calculate time constant.
spch RL &impylsv R = 5 Q, L = 10 H. time constant sTeireer?

A. 2 sec
B. 0.5 sec
C. 50 sec
D. 5 sec

Answer: A. 2 sec

Explanation: Time constant 7 = % = 10/5 = 2sec. It determines transient speed.

aferdsamd: T == = 10/5 = 2sec. transient response CarsLd BBHeTTeL

L
R
Si1orTeslSBBLILI(BLD.

47.In a purely capacitive AC circuit, current leads voltage by 90°. Which property
explains this behavior?

pure capacitive circuit-6L current 90° (pair G\FLEMIF1. BFH1 6THS LIGHTL|?
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A. Resistive property / resistive

B. Capacitive reactance property / capacitive reactance
C. Inductive property / inductive

D. Power property / power

Answer: B. Capacitive reactance property / capacitive reactance

Explanation: Capacitor causes current to lead voltage due to energy storage in electric
field. This phase shift is characteristic.

aferdaLd: capacitor electric field-6 energy Gafiigrev current uparGearmin. @31
capacitive property.

48. Identify correct steps for applying Thevenin's theorem.

Thevenin theorem LiwiGrLIBGGILD Lig Henev 61517

A. Remove load — Find Voc — Find Rth — Replace / load $3@ — Voc — Rth —
LOTHM)]

B. Find Rth — Remove load — Find Voc

C. Short circuit — Find current
D. Apply KCL only

Answer: A. Remove load — Find Voc — Find Rth — Replace / load $3@ — Voc — Rth
— LOTHM)]

Explanation: Correct sequence: remove load, find open circuit voltage, find equivalent
resistance, replace with Thevenin equivalent.

afergssid: (1ps5edev load Faas Caussr(BLb. LPeresri Voc tommibd Rth e pfu
Gauer(hLb. LIm equivalent Dienindsas Cariesr(hiLb.

49. In transmission systems, lagging power factor causes voltage drop and losses.
Which application improves voltage profile?

lagging power factor &ryewriorss voltage drop eymLI(hib. ewss Fi C\FU LI 6THS
(Lpemm?

A. Reduce voltage / voltage @emmLn |
B. Increase resistance / eTHiLn | AHBFLI |
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C. Capacitor installation / capacitor Fmeiev
D. Add load / load Gajggev

Answer: C. Capacitor installation / capacitor Fmieiev

Explanation: Capacitors provide reactive compensation. They improve voltage profile
and reduce losses.

afardaLb: capacitor reactive power auLpmid voltage CrotbLi(hg iLd. losses Genmu L.

50. What is the term used for the opposition offered by inductor to AC current?
inductor AC current-d@ Hal'HGLD 6THFLI | 6T6IT60T?

A. Inductive reactance / @&TL dig 631 FUITIHL 6T 670
B. Resistance / 61 |

C. Conductance / L3 15HEmer

D. Capacitance / G\sLITFL L aTe10

Answer: A. Inductive reactance / @erLdig 611 FUITHL 65T 610

Explanation: Inductive reactance opposes AC current due to changing magnetic field. It
depends on frequency and inductance.

afemagssid: inductor AC current-g inductive reactance cipeuLd 6THFEGLD. BFI
frequency-&@ FribsHFI.

51. In linear time-invariant electrical networks, the principle of duality establishes a
relationship between two circuits where voltage and current roles are interchanged.
Consider a network where mesh equations resemble nodal equations of another
circuit. Which theoretical property ensures that dual networks exhibit equivalent
behavior under transformed variables?

linear time-invariant network-aeifleL duality principle voltage Lopmib current
BLLOTHDGH NS HTL(HEWI. 6(H network-ear mesh equations LomGwresrnesr nodal
equations Guimev B HdLd. dual network-aeir Gy LoTHF BL_Gak BTFewTLOTGT
property 61g1?

A. Linearity / GpiluieL H&remnto

B. Superposition / superposition
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C. Reciprocity / reciprocity
D. Duality principle / @mpewio a9

Answer: D. Duality principle / @menio afd

Explanation: Duality principle states that every electrical network has a dual with
interchanged variables. Voltage-current, series—parallel relationships are swapped. This
ensures equivalent behavior.

aPergaLn: duality principle voltage-current tommiib series—parallel LorHmgens
S HSLD. 6 166uTH network-g@b dual network Bpd@Ld. Bsearmrev G LOTHY
GFuwievLI(hLD.

52. In high-voltage transmission systems, a device is used to protect equipment from
lightning surges by diverting excess voltage safely to ground. The device must operate
quickly and withstand repeated surges. Which device is most appropriate?

high-voltage transmission-sv lightning surge-&a 60 hBghI LITHIHTES 63(H FTHTLD
LSTLIBSSLILB EDSI. BB D% LOGTSTLPSHHeND HenTdG LoTHM CeviaiT(hLb.

6T FTHTLD FIUITGTF1?

A. Lightning arrester / 10arasre0 &(HLI | FrherLd
B. Fuse / fuse

C. Circuit breaker / circuit breaker

D. Capacitor / capacitor

Answer: A. Lightning arrester / 10aresre0 $(HLI | FTH@TLD

Explanation: Lightning arresters divert surge voltage to ground, protecting equipment.
They operate instantly and handle high energy surges.

afardaid: lightning arrester FH s LOGTRT(LPSHBHHMB ST LOTHMILD. BDFI
FTHRBIHEGT LITHIBTIHGLD.

53. Consider the following statements about maximum power transfer theorem:

1. Load resistance equals source resistance in DC
2. Load impedance is conjugate of source impedance in AC
3. Efficiency is 100% at maximum power
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4. Power delivered is maximum when load is zero

Which set is correct?
maximum power transfer theorem &g g1

DC-6v load resistance = source resistance
AC-6v conjugate matching Gxemar
efficiency 100%

load zero-6v power DiFH LD

AWM

Fuwirest g L (H 6151?

A.1,2,3
B. 1,2,

C. 2,34
D. 134

Answer: B. 1,2,

Explanation: Statements 1 and 2 are correct. Efficiency at maximum power is only
50%, not 100%. Zero load gives zero power.

afergain: 1 iopmid 2 FPwimerenal. efficiency 50% sireir. load zero eTesrmreL power
B6L6m6L.

54. In a parallel RLC circuit, resonance occurs when inductive susceptance equals
capacitive susceptance. Identify the correct resonance condition formula.

parallel RLC resonance-6v inductive topmiib capacitive susceptance FIoIOTH B)(HAHGLD.
Ffwirest g HILb 61517

A wC ==/ wC=—
wL wL

B. wL = RC/ wL = RC

C.R=wL/R =wlL

D. w? = RC/ w? = RC

Answer: A. wC = —/ oC = —
wL wL

. 1 1 .
Explanation: At resonance, susceptances cancel: A. wC = —/ wC=—. This gives

resonance frequency condition.

afaTdsaLd: HeneuuseL susceptance FIDLOTGLD: A. wC = i/ wC = i

RLA ACADEMY EEE - 400 Click here to Join Group: ® © @ g|



https://whatsapp.com/channel/0029Va9vxooFi8xasVgfCr3O
https://youtube.com/@readylearnachieve8491?si=JdfrtMrAESEttLKI
https://t.me/readylearnachieve
https://www.instagram.com/rlaacademy?igsh=MW0xb3Jyd2lidG9ydQ==

