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GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Code: 4320901 Date: 04-06-2025
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.

(@) Define Form factor, Peak factor, average value
Sl 352, Uls 3522, Vaes [(Bud Aumdl.

(b) 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 R3] Al5eui 212 300 Vv aiiudiMi 3119 IR d@dl dl Al 532 1.5 A ® duRldl UldR 225
watt 8 dl (i) T2 (i) BesE2d RS2y (jii) UldR F522 21l

(c) Explain principle of generation of alternating voltage and derive equation.
1220121 )2 oll o1t oil Riegid ARl Aal dof A el

OR

(c) Explain causes of low power factor.
dl uldR 3522011 S12Q0 Hundl.

(a) A resistor of 10 Q 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
s 10 Q ol AR Bl 100 pF «il 3124 230V, 50 Hz VA Jld A18 RAAUi Hlsalui
w1dd B w1 ulE2 Ui (1) FURSd Ruls2+ (i) pRrilsed (jii)s22 2.

(b)  Define cycle, time period, frequency, phase
AlUsH, Alddsin 21g [t 3o qxmdl

(c) Define RMS value. And derive equation of it.
RMS [5Hd qH2ndl Aa def YA dlRdl.

OR
(@) Prove that the current lags the voltage by 90 when pure inductor is given alternating
voltage. Obtain equation for average power.
g oS50l 1624291 )@ WIUAIU] w1 B AR dl2% 5l 22 90° ULl 1A B d
Allcd 5 dell Wdx UldR of Yo Andl
(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
WIUG = 42.42 sin 628 t WAL o1l Yo uefl «{lAef] (Fud 2014
(i) s22fl MedH [(Bud (i) [55coA] (i) HURANAAY [(BHd (iv) % (BUd
(c) Explain series resonance with all necessary diagram.
A2 8o gL e SIAALH AL AHAd).
(@) Prove that the current leads the voltage by 90 when pure capacitor is given alternating
voltage. Obtain equation for average power.
eg 3U{lea vile2Ral(291 dl2o BIudiMi v1d & AR Al $cdi 522 90° I WId 8 d
Allcd 5 detl Vdw UldR «f Yo Aad),
(b) Explain comparison between static capacitor and synchronous motor with respect to power
factor improvement.
UldR 3522 oRdile? ol Aee{Hi (25 3122 A Rislelcumler deil Hu MR AUl
(c) Explain advantages of power factor improvement and disadvantages of low power factor.
ULdR 3522 91y dteR oll LALLM FRLLCL ¥al )l UldR F522 ol A$lAL 1] ¥LLd).
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OR
Define apparent power, active power and reactive power.
AuRe2 uldr, Als2d uldR wal RA(s2d UldR AUl
An alternating emf is represented by e =200 sin 2z 50t. Find
(i) Maximum value (ii) frequency (iii) time period (iv) angular frequency.
As B2 321 emf @A e=200 sin 2z 50t &l e2uladidi 211 B dl emf oil HetH (BHd, [Fsde],
Alddsin va oY (5ol 2lH).
State the methods to improve power factor and explain any one.
UldR 3522 o1fdile? ol Adl welidl wia duieil 516 3s quendl.
Define (a) Admittance (b) conductance (c) Susceptance
VsHeo, 55520, AAU2eA AMAdl.
Explain vector method of solving parallel a.c. circuit.
Al W AlEe «il G dladlsil As2eil Ad Aundl.
Two impedances Z: =6+ j8 Q 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 §10119el
Al52 ol Vs[He, s22 vial Uld 352 20l
OR
Explain admittance method of solving parallel a.c. circuit.
Al Wad AlB2 «il G3d dlddieil Bshizesil Ad AuAdl.
Give the comparison of series and parallel resonance.
AR wa Ve Jxletod oil AuiH 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 ®R{lSeA 7; =10- j15 Q Wal Z, =4+ j8 Q UHidR FI136l B, e 1Y 1% 100 V, 25 Hz B, dl
5101191 AB2 oil Ws[12oA, 55520, AU, 2l2d 532 el UldR 3522 2l
State the comparison between single and three phase systems.
Ridid Wl el 392 Rie dedl AW U w1l
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.
s RIRUL %136 dlS 400 V, 3- Wl A 14 Hiell 5 kw UldR el 10 A 522 WA 8. dll 392 532,
392 qle2ey, HRilse, LS uldR 3522 201l
Derive the relationship between line and phase value of voltage and current in three phase
delta connected system.
3¢ 321 $a152S RI2HUI Al via 532 ofl ISl ¥lal 382 [SUd aReil 2i0iY dRdl.
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 © ol SIS "Ll AL AHlel Slodla Se21 HLSIRIHI 440 V, 50 Hz, 3- A.C. ey 18
\sdlHi w1dd B il AlE2 HI2 dleel 532, kW ULdR BelY2, kKVA Be1y2 204
Explain the principle of generation of three phase alternating voltage.
eil 382 12201 (21 )% oll %=1t oil Riegid AMl
Derive the relationship between line and phase values of voltage and current in 3¢ star
Connected system.
3¢ IR SaA52S RI2HUI Al via §32 oil didfel ¥lal 3 [SUd aeil ioiY dRdl.
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