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Seat No.:

Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER — I1T EXAMINATION -WINTER - 2018

Subject Code:3330901 Date: 20-11-2018
Subject Name: AC 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 only simple calculator is permitted in Mathematics.

6. English version is authentic,
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Answer any seven out of ten. £2Hi%l SISWEL ALl SxaAL5L AL 14

Define : (i) RMS value (i) Form factor

SHILAL UL (i) HARARA. AeY, (ii) 510 552

Explain phase and phase difference.

56% el 567 A1 UHMAL

Find the impedance of a circuit in which I=(2+j3) A and V=(10-j6) V.
A[52 § FHIT=(24§3) A 24 V= (10-j6) V iA dell H12 H3l3-1 2isl.

Define power factor. Explain difference between lagging and leading power
factor.

YLaR F522edil v Al dRiRL e (@801 uIaR 5523 4Rl dglad dHmAl,

Multiply vectors A=104j20 and B=30-j40 in cartesian form and polar form.
523 A=10+j20 21 B=30-j40ll 512[S524 el WEIR 5K ABUSIR 521

Define term phase sequence. State its importance.

g% Alsaen Ul el sul, dedl 2491441 srRLAl.

State applications of parallel resonance.

UREAH W Lebw el GUUIBLL s¥EUAL

State advantages of power factor improvement.
UIAR 5522 YHIRELAL 142120 SYELAL

An R-L circuit has Z=6+j8 ohm. Its susceptance is ---------- ohm.

i R-L A=[521 S3lacat Z=64j8 2w 9. dell A1 2 - Wi 59,

In an R-L-C circuit v(t} = 20sin(314t+57/6) and i(t)=10sin(314t+2n/3). Find
out the power drawn by the circuit.

R-L-C uxl52Hi v(t) = 20sin(314t+5m/6) i i(t)=10sin(314t+2n/3) i di
A [S2Hin] Al wIER S

Prove that in pure inductive circuit current is lagging behind the voltage by 03
90°. Indicate it by wave form and vector diagram.
AUBLA 521 5 Yeht Hedlsea uA52H1 532 Aesy 5241 90° Uy i 8. dd dagiA w4 03
ds2z £alRL LA,

OR
Prove that in pure resistive circuit current is in phase with applied voltage. 03
Indicate it by wave form and vector diagram.
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AL 52 & Yeht AnR2q urlszui 32 vl die2srl sovdl it 8. ded da513
el 4522 £AIRL EULAL

An a.c. current flowing in R-L series circuit is 1.5 A when the applied voltage
is 300 V and power consumed 225 watt. Calculate: (i} resistance (ii) inductive
reactance (iii) power factor.

R-L [l wzlszui o202 300 V 2] 2Ua AR Addl 2Ll 532 1.5 A 89 214
UIGZ AURIL 225 watt 59, Al (i) Yoz (ii) Healsza Aiszeu (i) WIAR 5522 ALK

OR
A resistance of 20 Q is in series with a coil inductance of 0.04 H 1s connected
to a.c. mains at 220 V, 50 Hz. Calculate: (i) impedance (ii) current (iii) power
factor (iv) power.
20 QL 215 Ansz2<Aed 0.04 H Heasn YAl sidadl RRoyul sxidld sxiziad
220 V, 50 Hz »L3dl. <m0l svidd 9. di (i) S¥ila-d (i) K2 (i) ular 5522
(iv) WLAR. 310
The instantaneous values of two alternating emf’s are e; = 35 sin ot and e; =
30 sin (ot - ©/4). Find (1) e1 + e2 and (ii} €1 - €2
5], lie2zeA2loL .50 2.l 22421144 ¢ e = 35 sin ot and e = 30 sin (ot -
/4) 8. Al (i) e1 + e2 2 (ii) ey - 7 SLidl.

OR
The RMS value of sinusoidal alternating current having a frequency of 50 Hz
is 282.82 A. Find the average value and maximum value of current. Write the
equation of the current for its instantaneous value. Also find the instantaneous
value of current at time 1 ms. http://www.gujaratstudy.com
W5 UDHYAUID36, vie2rA2DL s32- Flsaeil 50 Hz 22U 2051, 4¢3, 282.82 A
8. szl vlARey 46 v Mg dey, Uil 22l Her2aZdlu dey Hi2 udlRu
duil 1 ms UMY 532 221 dey i,
Derive expression € = Em sinot for dynamically induced emf.
3 [Hsel Hegy O 5105 H2 e = Em sinot AHIREL 14l

OR
Define average value. For alternating quantity prove that Average value =
0.637x maximum value.
oRey deidl cuvdl iUl wleezAZl sdlcdld]l W2 wlbd sl s wlaRey
qe4=0.637x H$TH 9e,

It is desired to operate a 100-W, 120V electric lamp at its current ratings from
a 240 V, 50 Hz supply. Give details of the simplest manner in which this
could be done using (a) a resistor or (b) a capacitor. What power factor would
be presented to the supply in each case and which method is the most
economical.
240 V, 50 Hz wralmuiel s $dsils d¥ud ddl 532 201 100-W, 120V uz U2
sl B9l 9. Al 56 d 2UR2 KAl (a)RBzer 5 (b) sUlaAl Heesl d€dl
HUGAL 20l 225 [BRuMi wiar 3523 526l 28 21 55 Ad PR RERUL 9 4
SFBILAL

OR
A 1200 Q resistor, a 0.7 H coil and a 0.001 F capacitor are in series across a
120 V source. Determine (i) the resonant frequency (ii} The voltage across the
capacitor at resonance. (iii) Q- factor of the circuit at resonance.
ws 1200 Q A2z, 0.7 H siHa wid 0.001 F sl Rloul sxidld 120 v
AlAAL 2iglAHL orI3AUNL 209 9. dL (i) Wiz sl (i) Whidew avid FuRzz-l
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gAYl dle2sy (iii) i And 105241 Q- factor LB

Explain effect of low power factor on (i) transformer (ii) transmission and
distribution system.
AL WAR F52Rel (i) 2R (i) 2B vid [(2leyaq Rzen R 2R
AHMAL

OR
Explain causes of low power factor.
ALLIL WIAR 552311 SIRELL UHMAL,

Explain vector method of solving parallel a.c. circuit.

WRed 1Al U2 Aled 500l G523 WAL vuMmal,
OR
Explain admittance method of solving parallel a.c. circuit.

s ~

WRed 1Al U2 Aied 20l v [F2ed, HAd uumAl.,

Two impedances namely Zi = 10-j6 Q and Z; = 8+j4 Q are connected in
parallel across a (230 + jO) V supply. Calculate the total current and supply
current in each branch.
o0l S¥UseA Z1 = 10-6 Q ¥ Zp = 8+j4 Q < AHIARUL (230 + j0) V el
WSIUHL SAL3UHL U 9. dl 2126 532 2l 225 e el A1 522 2101,

OR
An impedance (6+j8) Q is connected across 200 V, 50Hz mains in parallel
with another circuit having an impedance of (8-j6) Q. Calculate (a) the
admittance, the conductance, the susceptance of the combined circuit (b) the
total current taken from the mains and its power factor.
s (6+8) Qell HFUL3-AA 200 V, 50Hz H-u<ll viginui sviél svisiad  (8-j6) Q
S3lae b1 L il U(52<l AHIAZHL 713G 9. Al (2) 56U U[5241 A3[M2-,
sedszed, AN 2eU (b) HO-UHIE] @il $8 Ul 2, dedl WAR §522 UL

State advantages of three phase system over single phase system.
ol gor [Razeu- Riog g6y [Aze4 uRel 512120 sypudl.

OR
Prove that sum of three phase voltages is zero in a balanced three phase
system.
9l gor olee [RAz2HUL A0 o7 dle2orel URAUIL Yt 1 89 dH. UL .
Explain R-C series circuit with vector diagram. Obtain equation of current
and derive formula for average power consumed.
R-C [y A5z ds22 Uiy A2 dHMAL. 5324 Aol HAAL 24 laRey UaR
qURLLL Hi2edl sIHAL d1RAl.

OR
Explain active, reactive and apparent power with help of power triangle.
Y1aR 212 Bi1e| Hezsl »ifszq, ls2a 24 BiURez WAR AHMAL
Three similar coils each of resistance 28 Q and inductance 0.7 H are
connected (1) in star (2)in delta. If the supply voltage is 230 V, 50Hz
calculate the line current and the total power absorbed.
AL 2s ARV sie 235l AB2U 28 Q 2 Seds2en 0.7 H 9 dlie (1) 22R
(2)3czMi sviddl . oyl Arau diezsy 230 V, 50Hz $id dl dls 532 24 AR
LURLSL LB,

Explain the effect of frequency on the parameter of parallel circuit by
graphical representation.
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Alss@ [uptdl Heesll uRaa ulz2dlL URIR12 UR Zlsaedledl viuR UHmAL.

Derive relation between line voltage and phase voltage, line current and phase
current for star connection.

2R SYILEL HI2 AleHe), Ale2sr el 367 Ale26y, Al 532 B 56 532 4=l 2oiY,
AIRAL.

Give comparison between series and parallel resonance.

(AR Whiedeu 2 URea Whiedeu el ARvUHE .

Explain cut off power and band width for series resonance.
[RARe b irtedt HIZ 52 2115 ULAR A vy (421 Al

e sfe e ofe sfe shesfe e sfeskeske sk
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