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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 2 (NEW) — EXAMINATION — Winter-2022

Subject Code: 4320901 Date: 10-03-2023
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 programmable & Communication aids are strictly prohibited.
5. Use of non-programmable scientific calculator is permitted.
6. English version is authentic.
Q.1 (a) Define the terms (i) Time period (ii) Cycle (iii) Form factor 03
(@) <2l udl arAlid 52l
. 204 dldag 2. Asa 3. 54 5522
(b)  How alternating EMF is produced? 04
(o) licadZlol S 2125 5O <d Uel A4 8 d UHMdl.
© Define RMS value for alternating quantity prove that RMS = 0.707 * Maximum Value. 07
(%)
RMS aeyl earvan siul. sticzdzlon sdl-2lZ] Wiz AlHd 5205 RMS = 0.909™ ds{lu Slud
OR
(c)  An ac voltage is represented as e = 141.4 sin 628t then find (i) Amplitude (ii) Frequency (iii)
Time period (iv) RMS value (v) Average Value (vi) Form factor (vii) Peak Factor. 07
(5)  @is 2. diedsyq e = 141.4 sin 628t 48 e2lidimi 203 8 dl 13l a1l 521, 1. diczsy<l HedH
(EHd (wivdlzas) 2. il 3.2000 A8 v, RMS [Bud u. 2 [B1d ©.500 5522 9. ls 5522
Q.2 (@) Define the term (a) Amplitude (b) Frequency (c) Peak factor 03
(@) Al gl cArvallid 2.
4. virdlzys 2. il 3. dlsgse:
(b)  Explain behavior of AC voltage, current and power through pure resistance. 04
(01)  2ed 21as Hidl w1z gdl 2Ll wals HIZ diessy | 532 2 UIdR Aol
© A resistance of 17.32 Q is connected in series with a pure inductor having inductance of 0.0318
Henry. This circuit is connected to 200V 50Hz supply. Calculate (i) Inductive Reactance (ii) 07
Impedance (iii) Current (iv) Power factor (v) Active power (vi) Reactive power.
(5) @5 17.32.Q Al 219204 0.0318 Sl Yeit D522 WA AR or3at €9, 21 dd 200V 50Hz
Al A 2UAUHL DU 9 dl 1. Degsdla Loiszex 2. SRileen 3. 522 ¥, uARgseR U, wsdla
laz %, Zviszla wiaz eliEl,
OR
Q.2 (a)  Write the advantages of AC system over DC system. 03
()  AC (224 4 DC (224 GuR glAelvtl qvil.
(b)  Prove that for a pure inductive circuit, the current lags behind the applied voltage by 90°. 04

(o) gel Sessdla uluza |2 AAA 5205 532 2L 20UdL dic2sy 53dL 900 U0 S 69,

(©) A resistance of 50 Q an inductor of 0.15 H and capacitor of 25 pF are connected in series and
then connected to 230V, 50Hz supply.
Find (i) Inductive Reactance (ii) Capacitive Reactance (iii) Impedance (iv) Current (v) Power
Factor (vi) Active Power.

07

(5)  50Q <Al 2fleed, 0.15 H Ul 635d2 i 25 pF Al 5Udl2ze 2plui spisami sudd 9, i
AR BUMAHL BUAAL 2241 diezoy 230V, 50HZ At AUl 204 89 dl 4. Seesdla
Aotszer 2, S¥ilseut 3. ulAZE522 ¥, 532 U, PisZlaular Akl
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Draw the voltage, current waveform and vector diagram of pure capacitive circuit.
9leH 5UR{122 HIZ die2oy i 53241 A4S0 Bl A522 LALLM, IRL.

Explain AC through RC series circuit.

RC 2l uluzmisl uuiz 2dl 2Ll udig aumdl.

When a chock coil is connected to a 220V, 50 Hz, supply it takes 10A current and dissipates
1000W power calculate reactance of the coil and reactive power of the circuit.

25 UG 230V, 50HZ L Yasl U2 s/edIl pUA AR 10 amp <l 532 & © vid 1000
watts <l wlsd=n 52 89, oAl Aoiszen v 2isZla war Akl
OR
Explain AC through R-L-C series circuit with vector diagram.
R-L-C Al ulzuamial uzuz 2adi AC ndls 4522 SPUAM AEld AHmAl,
Define series resonance and derive the formula for series resonance.
Al 2iedleutdl carval vl i 20l 2l glsacaild ualse dlzdl.,
Explain a) Lagging power factor b) Leading Power Factor c¢) Unity Power Factor with the help
of waveforms and vector diagram.
4. Qoflor wiar gs22 2. dléo wiarsszr wid 442 wiargse 4 vid ds22 enam <l weedl
Al
Define admittance. Conductance and succesptance.
BigHl2e, o352 B qAU2AU-AL UL BHL
Explain admittance method for solving the AC parallel circuits.
AC  dHidz ulkua Giadl Hiz-l sigHlz-d Hag aumal,
Compare series resonance and parallel resonance.
Ul hledert 2 U, WhAleeAl uumell sl
OR
Explain Q factor of AC parallel circuits.
AC «HidR uglz w2 Q g522 uuamdl,
Explain vector method for solving AC parallel circuit.
AC Uiad uslz Gsaal Hiz-l dsez Hag dHmdl,

Two impedance of (6 + j 8) and (8 — j 6) are connected in parallel across 230V, 50 Hz supply.
Find out the admittance current and power factor of circuit.

o H¥ileen (6+)8) 2l (8—jB) L UHIAZHI oy 13 89, v sfigl@l 4 230V, 50 Hz il AC
ALl AL 29, 9, Al alzdl sieHleu, 532 vid ulazEs22 ikl

State the advantages of 3-phase system over single phase system.

dl 300 [azen vid Ko 50 [ReeHdl seiil sypldl.

Prove that sum of three phase voltage is zero in a balanced 3-phase system.

Alotd 5205 24l 508 [M2uAL die2oy 6lded GIO dl dell 4522 U Yt 214 9.

Define STAR connection and derive the relation between line voltage and phase voltage, line
current and phase current for STAR connection.

~ S0

2212 sels8le<fl vl Bl 2212 ses2euzAld HIZ A dieesy wid 300y dle2sy | Al 532 ied
599 532 Wizl Ao4H, 1Al

OR
Explain phase sequence in a 3-phase system.
gl 509 [RazaHel WI2 599 [Rsae duxomdl.
Define delta connection and derive the formula for total power in 3-Phase circuit for Delta
connection.

3e2l seistleedl vl sidl vid gl 500 22l selstd U2 58 UIAR AAAL] YA WA, 52,

Three coils each having resistance of 20 Q and inductive reactance of 15 Q are connected in
STAR to a 400 v, 3-phase, 50 Hz supply. Calculate (i) the line current (ii) Power consumed.

20 Q A 2 15 Q Heesdla Roiszu Awofl 2@ s19aid 2212 sesuaul o513 9wl spigioi
400 v, 3-phase, 50 Hz el AMAHD 2U9 9 Al 4. didd 532 2, UidR G El.
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