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GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Code: 4320901 Date: 18-06-2024
Subject Name: A.C. Circuits
Time: 10:30 AM TO 01:00 PM Total Marks: 70

Instructions:

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of non-programmable scientific calculator is permitted.

English version is authentic.

ogakrwhE

Marks
Q.1 (a) Define: (1) Form Factor (2) Cycle (3) Frequency 03
ULl () ALALRI 5. (1) Sl 352 () ulusa (3)lgfd 03
(b) Explain the vector representation of an Alternating quantity. 04

(o) e 2laL scllo?lE] o el [AAeunL Yuodl. 0¥
(c) Explain multiplication of two vectors in polar form. If voltage V = 07

4+j3 and current | = 3+j2 then calculate power and resistance of the
circuit.

(5) A AleQll «ll UdR ey Hi QISR YU &l dley V= 09
4+j3 el 522 1= 3+j2 €U ol Ul5e ol) UldR uie) w4y 2QlH).

OR

(c) Write down equation for instantaneous value of voltage having 07
maximum value of 100 V and 50 Hz frequency. Also calculate peak
value, average value, peak factor, form factor and time period of an
alternating current of 20 A at 50 Hz is passing through the circuit.

(5) % dle% of HetH Y& 100 V A w1g[d 50 Hz €1 dl dle%y 09
o dlaills Yeu e2lldd 3ot duil. dgui %) 20 A50 Hz <l
wleR2101 522 (52 Hiell UR Ul dl 532 «fl HedH (BUd,

URAULL (Bud, Uls 52, 1 3522 el wldd 5101218,

Q.2 (&) State the three advantages of the AC system over DC system. 03

ust2 () SLAl ReH u WAl Ried ol Al sluel salldl. 03

(b) Define: (1) Apparent power (2) Active power (3) Reactive power 04
(4) Q Factor of a coil.

(W) AUALRd 5. (1) AU UldR () Ws2ld UldR (3) AAsela oy
UldR (%) 5164 «1l Q 5522

(c) A resistance of 100 Q and an inductor of 2 H are connected in series 07
across 220-volt, 50 Hz supply. Calculate inductive reactance,
impedance, current, active power, reactive power, apparent power
and power factor.

(5) 100 Q il MdR1Y Aol 2 H oll o552 Wsuilw A1 A Hi220 09

V, 50 Hz o1l MW@ 112 54 O.dl ©o5521ld [RAs2, Sl y,
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532, W52ld UldR, 2131s21ld uldR, 30Re2 UldR e UldR §522
214,
OR

Define: (1) Peak Factor (2) RMS Value (3) Instantaneous Value

U WALRIA 52). (3) Uls 3522 () RMS (5Hd (3) dlciils [SHd,

Define: (1) Inductive Reactance (2) Capacitive Reactance. Also
write down mathematical expression of the same.

AWALRIA 5. (1) Be552ld R¥se () 3U{12ld Ruse.
W2 o ALlCIdls Yot Ul dul.

A resistor of 40 Q is connected in series with capacitor of 50 pF.
AC supply of 230 V, 50 Hz is given across this combination. Then
calculate Capacitive reactance, Impedance, Current, Power factor,
Active Power, Reactive power and Apparent power.

40 Q ol A5 WY ¥al 50 pF o1l W5 FU{le: A0 Hi %34 8.
230 V 50 Hz ol AWl dHeil AR 1Sl ol AH0d 8. dl
SUdled usesdt, orilsedd, S22, Uldr 5522, ¥[sed Uldr,
A0 (s2d UldR | ¥a U2e2 YldR 21k,

Explain three advantages of Power Factor improvement.

UldR 5522 YeIRWLL o1l A8l 1Al HuUomdl.

Define: (1) Power factor (2) Lagging power factor (3) Leading
power factor (4) Unity power factor.

R uALRld 52 (1) UldR §522 () A1 ulaR §522 (3) dlsla
UldR 5522 (%) Yeilll uld 3ser.

Explain series resonance in series R — L — C circuit. If 50 mH
inductor is connected in this series combination across 230 V, 50 Hz
supply then find out the value of capacitive reactance at series
resonance.

A0 R - L — ¢ URuyH| Al sjsile qUMAL %) 50 mH il
§5522 w1 ARM %S Hi 30 V, 50 Hz oLl A\ 1Y YN 156 Sl
ol AR Usjsile dud FUH12ld ) ses 211k,

OR
Explain AC through R -L series circuit.
R-L AG( uRueniell 2.4l udls qHomdl.
State four causes and four disadvantages of low power factor.
Gl UldR 3522 ol UIR SR Al AR AR§LUEIA] %LIcl.
Explain resonance in RLC series circuit with graphical
representation. If 50 Q resistor, 5 mH inductor and 10 pF capacitor
are connected in series then find out resonance frequency and
impedance at resonance.

R-L-C A uRual ui A0l wefeile ALs56 (AUl ol YH2d).
sl 50 Q =il WY, 5 mH oll 5522 Wal 10 pF «1l U122 AWl
Ui %156 Sl dl Q0 wefeile duld leled wlg [t e Snilsy
2Ll

Explain vector method for solving single phase AC parallel circuit.
Ridd 36» Wl Wad Al5ed Giddl MR+l dse: ueld

Ul
Define admittance, Conductance, Susceptance and parallel
resonance.
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Qi%ﬂawa, 505529, AU Wal AHIdR Weelle culuALRld
5.
Explain Q Factor of a R-L-C Parallel circuit. If 10 Q resistor, 10
mH inductor and 100 pF capacitor are connected in parallel then
find out Q factor and impedance at parallel resonance of that circuit.
R—L - CdHid2 URUY Hl2 Q 5522 dHdl. %) 10 Q «il A s
WAL, 10 m H ol A5 5522 W 100 pF <l As SUAleR
AHIAR Ui 154 €l dl d URUY HI2 Q 5522 ¥a W3dd 3x5leled
duld 1lSy Q).

OR
Compare series resonance and parallel resonance.
(4319 351t wad W o8lelodd ofl YU 52,

Write down steps to solve single phase parallel circuit using
admittance method.

Ridd 36 W .. Wad Al5eA Ghadl Hiefl WsHlea yer(d
H(eell Udldi qudl.

Explain parallel resonance in brief. Derive equation of resonance
frequency in parallel circuit.

W4 E dletet 25 Hi AHMdL URdd 4252 Hi bt wig[d
o Yt dlRdl.

Give the definition of the term “Phase Sequence” and “Symmetrical
System” related to three phase system. State importance of phase
sequence.
ol 562 Uggld o uildd Uel 582 Risded” wa “RA2ls4
Rieu” Ay uALRId 521, 392 [RU5ce of Hecd LI,
Explain generation of three Phase alternating voltage.
ol 562 Wl (221 1] AseiQlel UMM,
Define line voltage and phase voltage. Derive relation between line
voltage and phase voltage for star connection.
QLEel A% Wl 56 Al o UUALRIA 5], R IR BISIRLHI
QLS e Wl Fab 2% A «il Aol dlRdl.

OR
State six advantages of 3- phase system over single-phase system.
ol 562 Ueg (el {To1d 562 Uegd GuRell &9 slAeL LLdl.
Explain “Star connection” and “Delta connection” in brief.
“RIR WS wa “Se2l A1SIQL” gsHI AHdl.
Define line current and phase current. Derive relation between line
current and phase current for delta connection.
AlEel 522 ol 5O S22 A ALALRId 2. Se2l WISl HI2
LSt 532 WA 5O 522 A2 oll it dlrdl.
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