Q.1

Q.2

Q.2

Q.3

Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 2 (NEW) - EXAMINATION — Winter-2024

Subject Code: 4320901 Date: 13-01-2025
Subject Name: A.C. Circuits
Time: 10:30 AM TO 01:00 PM Total Marks: 70

Instructions:
1. Attempt all questions.
2. Make Suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Use of simple calculators and non-programmable scientific calculators are permitted.
5. English version is authentic.

(a) Define cycle, time period, frequency
ULASH, A1dd510 2o 1g[rl A2,
(b) From the equation i= 42.42 sin 628 t for the alternating current , find the following (i)
maximum value of current (ii) frequency (iii) RMS value (iv) Average value
VI i= 42.42 sin 628 t WA 1l Y uRell «{1A«il (ud 24l
(i) 53201l HeriH [BUd (i) [55de] (iii) WIRAHBIA (SHd (iv) Ad2s [(Bud

(c) Define RMS value. And derive equation of it.
RMS (BUd dundl ¥a def YAt dlrdl.
OR
(c) Explain principle of generation of alternating voltage and derive equation.
12201 (21 )29 ol %e12ot ol Riegid ARl Aal dof A dlrdl.

(a) Aresistor of 10  and a capacitor of 100 pF are connected in series across a 230V, 50 Hz A.C.
supply. Calculate (i) capacitive reactance (ii) Impedance (iii) Current
A5 10 Q o1l 322 VA 100 pF ol 3UA1224 230V, 50 Hz V1] #ldd 218 (R »Ui S saiMiuidd
B il AlB2 112 () 3UREld RAsee (ji) rilse (jii)s22 .

(b) Define Form factor, Peak factor, average value, phase
S 3522, Uls 3522, N (BHd A 39 AHAd]

(c) Explain causes of low power factor.
dl uldR 3s2ell SIRRI UMl

OR
(a) An a.c. Current flowing in R-L series circuit is 1.5 A when the applied voltage is 300 V and
power consumed is 225 watt. Calculate (i) Resistance (ii) Inductive reactance (iii) Power
factor.
R-L Rl AlEaui 2112 300 V x4 1ud il w1d IR dédl dl 212{l 22 1.5 A & duldl UldR 225
watt 8 dl (i) N2 (i) BesE2d RS2 (jii) UldR F522 21\t
(b) Prove that the current lags the voltage by 90 when pure inductor is given alternating voltage.
Obtain equation for average power.
g Hoss2al 162291 Al WIUAIU] w1 B AR Al Sl 22 90° Ul 1A B d
Alloid 5 detl W% UldR «f Yol Al
(c) Explain series resonance with all necessary diagram.
AR 8o gL e SIAALH AL AHAd).
(a) Define apparent power, active power and reactive power.
AuRe Yldr, Als2d uldR wa RA(52d UldR yHAdl
(b) Explain comparison between static capacitor and synchronous motor with respect to power
factor improvement.
uldR 3522 91fdiled «il Aeeii 225 3122 A RisleternHl2? dleil A0 IHEI AU
(c) State the methods to improve power factor and explain any one.
UldR 3522 91ydilee il dl salidl v duieil 516 xs AUzl
OR
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Prove that the current leads the voltage by 90 when pure capacitor is given alternating
voltage. Obtain equation for average power.
eg U229 vile2aA (221 cle2es viudIHi ¥1d ] LR dlE2% $cli 532 90° UL AId B d
Alloid 5 detl WdRw UldR of Yo Aad),
An alternating emf is represented by e = 200 sin 2z 50t. Find
(i) Maximum value (ii) frequency (iii) time period (iv) angular frequency.
As v{le2aA321 emf A e=200 sin 2x 50t &l e2uladidi 211 B dl emf oil HetH (BHd, [Fsdo],
ALdd510 A VYR [F5cie] 2ANH).
Explain advantages of power factor improvement and disadvantages of low power factor.
ULdR 3522 91YdleR oll sIAEI FRLLA). Bal dl ULdR ¥52R ol A§IAE 1AL wLLdl.
Define (a) Admittance (b) conductance (c) Susceptance
WsMeoA, 55520, AAU2eA AMANdl.
Give the comparison of series and parallel resonance.
AR wia Ve letod oil AutH eIl 2414l
Two impedances Z:=10- j15 Q and Z, =4+ j8 Q are connected in parallel. The supply voltage
is 100 V, 25 Hz. Calculate the admittance, conductance and susceptance of the combined
circuit, the total current drawn and the power factor.
ol ondlseA 7, =10- j15 Q Wal Z, =4+ j8 O AHidR ¥13dl O, AU dl@% 100 V, 25 Hz B, dl
10180l A5 oll As[H2o, s5520, AU, 2l2d $22 vl UldR 3s2R 20lH).

OR
Explain admittance method of solving parallel a.c. circuit.
A1 Wad AlBe «il G3d dladieil Rs[H2eil d AUl
Explain vector method of solving parallel a.c. circuit.
A1 Wdd AlBe «il G3d dladieil ds2eil d AuoAndl.
Two impedances Z: =6+ j8 © and Z,=8- j6 Q are connected in parallel. The supply voltage
is 230 V, 50 Hz. Calculate the admittance, current and the power factor.
ol ®N{lSeA Z; =6+ j8 Q ¥lal Z,=8- j6 Q UHidR W3l B ALY L% 230 V, 50 Hz & dl §1011el
Al52 ol Vs[He, s22 vial Uld 352 20l
State the comparison between single and three phase systems.
Ridtd via el 3o Rieu defl el sauldl.
A star connected load draws a power of 5 kW with a line current of 10 A from a 3-® A.C.
supply of 400 V. Find Phase current, Phase voltage, Impedance, Load power factor.
V15 R 1IML 13 €S 400 V, 3-d ] a1y Hieil 5 kw UldR i 10 A 532 VI 8. dl 392 532,
392 dlcos, pnilse, dls uldR 3522 21l
Derive the relationship between line and phase values of voltage and current in 3¢ star
Connected system.
3¢ R SA52S RIHUI Al via §32 oil dlfel Blal 3 [SHd aReil oiY dRAl.

OR
Three identical coils each having impedance of 3+j4 Q are connected in delta across a 440 V,
50 Hz, 3-® A.C. supply. Find line current, power input in KW, kVA input.
3+j4 Q oll SRS YAl AL AUl S19ElA Sl BISILIHI 440 V, 50 Hz, 3-d A.C. A1y 18l
\lsalHi w1dd B w1 Al52 HIZ dlFel 32, kW UldR Bely2, kVA Be1y2 2014\
Explain the principle of generation of three phase alternating voltage.
eil 302 vile2Ra1 (291 12 oil %ei2Uet oil Riegid AHAd
Derive the relationship between line and phase value of voltage and current in three phase
delta connected system.
3¢ 321 $a152S RIR2HUI L% Vel 532 ofl dlefel ¥ial 382 [SUd qReil 2i0iY dRdl.
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