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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 2 (OLD) — EXAMINATION — Winter-2025

Subject Code: 4320901

Subject Name: A.C. Circuits

Time: 10:30 AM TO 01:00 PM

Instructions:

Attempt all questions.

Make Suitable assumptions wherever necessary.
Figures to the right indicate full marks.
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Use of simple calculators and non-programmable scientific calculators are permitted.

English version is authentic.
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An alternating voltage is represented by v = 450 sin2m50 t

Calculate: (1) Maximum value of voltage (2) Frequency (3) Time-period
and (4) Angular frequency.

A5 wle2A]0L Al@%A v = 450 sin2n50 t &l ellddiil 4419 B, d

(1) dleoseil HedH (BHd (2) slsdedl (3) wlddslo (4) Wyl 5col
201t

Define following terms:

(1) Cycle (2) Frequency (3) Maximum value (4) Peak factor
SIDETRVALIRINIRITRATINE
(1) ULB54 (2) sl5dsl (3) HedH [5Hd (4) Uls 5522

Define term “RMS value” and prove that I, = f/—’; for alternating current

i=1,sinf

RMS (EHdlsfl cdiul i) el 31212l $22 i = Iy sin B ML Tipg = 2

2
U B AH AL(old 52,
OR
Explain term “phase difference” for alternating quantity with necessary
waveform.
A2 210L 5212l HIR “B8 dsldd” Ug eIl dd gl 131 yuendl.

Define power factor in three different ways.

AQL el el Ta uldR Fseeil culu] 1),

The instantaneous value of sinusoidal voltage is 200 volt at a time 5
milliseconds and time required to complete one cycle is 40 milliseconds.
Calculate (1) maximum value of voltage and (2) time required to reach
maximum value at first.

As AlBRYAYSE dlease(] (SHd 5 Ml Ases qHA 200 dle2 B, deil A s
ALB5e Yol dl HI2 40 Ml AseSell YHU €1l 8, dl (1) dleoe{l HedH
(5Hd (2) Aol WuH duld HedH Ueludlell 11 2014l
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Explain phenomena of series resonance and derive the equation of
resonance frequency for RLC series circuit.
R dotodedl Slollifloil AHAdl WA RLC A UlE2 HIR Ileted
slsda{le] Yt dlRd.

OR
Define following terms:
(1) Apparent power (2) Active power (3) Reactive power
SIDCTRVEACIRSTIITRATIN
(1) WURe2 UldR (2) As2ld UldR (3) A sl uldR.
If vector A = 50 +j30 and B = 30 — 50, find A+ B and 4 — B
ol d522 A=50+,30 Wl B=30—,50 &4 dl, A+F Wl 4—B
20lel.
Prove that current lags behind voltage by an angle of 90° when alternating
voltage is applied to pure inductor and also draw wave-form and vector
diagram of voltage and current for pure inductor.
et 955229 W11 e WU ML A1 B, AR 522 129 5l 90°
U0 A1 B AH ALK 53). dell QJtr §e552 HI2 dle2os el 532411 Ad sl
ule] 4522 SIUIAM €RL.

State the disadvantages of low power factor.

L ULAR 522011 AR LAl slicll,
Derive equation of current for R-L series circuit.
R-L U3 ul52 HI2 5329 Yot dIrdl.
The apparent and reactive power of a single phase circuit is 10 kVA and 8
KVAR respectively. This circuit is connected across 230V, 50Hz supply.
Calculate: (1) current (2) active power (3) resistance (4) reactance (5)
impedance (6) power factor.
A5 ALo1e 82 UlEesil WUe2 UldR e R 521d UldR Beish 10 KVA wa
8 KVAR 8. A(529 230V, 50Hz Awld A18 A3l B, dl (1) 522 (2) Wsld
UldR (3) e (4) AN 52 (5) H1lset (6) UldR 552 QA4

OR
Draw waveform and vector diagram of voltage and current for lagging and
leading power factor.
Qo{lo1 4} lSIoL ULcR 3522 HIR dle2os WA s3201l Ad§1H viel 523 SIULAIM
RN
Explain RLC series circuit with vector diagram.
RLC 131 usle dser SIuAM 1l s,
The series connection of resistor of 20 ohms and capacitor of 50 microfarad
is connected across 1@, 230 volts, 50 Hz, AC supply. Calculate: (1)
capacitive reactance (2) impedance (3) current (4) power factor (5) active
power (6) apparent power .
20 Wl&Hell 25122 50 HIB$151Se11 FUl2R 418 Hlopui %SlA 1 ¢, 230
dle2 , 50 Hz il AWld HudHL #1d 8, dl (1) 5Udleld Axsesu (2)
plSe (3) 522 (4) UldR 5522 (5) ¥521d UldR (6) WURe2 UldR 2Ll
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Q5 (a)

(b)

(©)

Q5 (a)

Define following terms:
(1) Admittance (2) Conductance (3) Susceptance
SR CTRVEACIRSISTRATINE
(1) WsHlesy (2) se552o (3) AW,
Two impedances of Z; =3 +j4 and Z, =4 —j3 are connected in
parallel across 100V, 50 Hz single phase AC supply. Calculate (1) branch
currents and (2) total current using vector method.
A onlsed Z; =3 +j4 Wl Z, = 4 — j3 ol HHIdRMI%1S]A, 100V, 50 Hz <1l
WAL AW WU #1d 8, dl (1) Glled 532 (2) 54 522, Asereil Tldell
GulaL 5314 20,
Compare series resonance and parallel resonance circuit.
1R Ideted el W Jsletort AUSTeedl UL 52,

OR
State applications of parallel resonance.
0366 ettt GUALIL 2QLLdl.
A coil having a resistance of 40 Q and inductance of 600 mH is connected
in parallel with a 100 uF capacitor and this parallel circuit is connected to
across 220 volt variable frequency supply. Calculate: (1) resonance
frequency (2) dynamic impedance (3) current at resonance.
40 Q3121 W 600 mH o552 dluil 519da 100 pF il U{le: Ale
UMM lsami widdl 8, w1 yMidR AlBed 220 dlee-dl ANAwd
slsda{]l AW WML HId 8, dl (1) AU slsdsl (2) SluAHLS
2812204 Wal (3) Blelod dwdst] 532 QUL
State methods of solving AC parallel circuit and explain complex algebra
method.
2.l Wad ysledl G3d Huddlefl Al waildl el SIRA sy Wdxailedl d
yuetdl.

Define following terms:

(1) Phase sequence (2) Line voltage (3) Phase voltage

SIDETRVALIRSINSITRATINE

(1) 56 Alsded (2)a1oel Al (3) 58 1%

In a three phase delta connected load, the resistance and inductive reactance

per phase are 50 Q and 30 Q respectively. If this load is connected across three

phase 440 V, 50 Hz supply. Calculate: (1) phase voltage (2) phase current (3)

line current (4) power factor (5) active power

A5 ¢l 30 Se2lHi %15a ElSell uld 582 il W o552l A 52

s 50 Q Wl 30 Q B. %) w1 1S ol 5823 440 V|, 50 Hz oll Ay A1

f\sAlHL WId dl (1) 582 Al (2) 562 532 (3) Aldel 532 (4) UldR 5522

(5) AN521d Ulgr 2Nl

Explain generation of three phase voltages with necessary wave-form and

vector-diagram.

o] 3892 d\E0ye] %elRUel %3] AdsIH U A5 SIRUIAM £ UHestd).
OR

State advantages of three phase system over single phase system.

Alola 5o 1ol vilai sl 582 Aleuell slell esaLldl,
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(b) Three identical inductive impedances are connected in delta across a 3- phase

(©)

supply of 400V, 50 Hz. The line current is 25 A and total power consumed is
12 kW. Calculate (1) impedance per phase (2) resistance per phase and (3)
reactance per phase

AQL A s UL 8552l prilsetal SealHi 1Sl 400 dle 50 Hz <1l 9l 382
AW A YAH WD B. €l8el 522 25 A Wal §6 UIdR qURULL 12 KW B, dl (1)
Uld 392 ordlsed (2) Uld 392 38124 wal (3) Uld 302 525 Q114
Derive the relation between line voltage and phase voltage as well as line current
and phase current in three phase star connection.

ofl 3629 @I WISIQL HIR @leyel Al Wel FH2 Al dell |leel 532 wia
36 532 dRef] Yot dlRd).
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