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GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER - 11l 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. izl SIHUBRL Ald<ll syALoL ALl 14

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

AL UL (i) PUR ARSI, Ay, (i) 519 5522

Explain phase and phase difference.

564 Biel 567 d5lAd UHMA.

Find the impedance of a circuit in which 1=(2+j3) A and V= (10-j6) V.
A2(52'5 ol 1=(2+)3) A w1 V= (10-j6) V G114 del W12 DUl i,

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

Y192 5523+l vl vl AR vt [Qdlor ular 5522 9294l dgldd AHMAL
Multiply vectors A=10+j20 and B=30-j40 in cartesian form and polar form.
4522 A=10+j20 vt B=30-j40-ll 512[6521 24 UIGIR SI9HI ARSI 521

Define term phase sequence. State its importance.

560 dlsa ue<ll vl 240l d<il 211edL srpuAl,

State applications of parallel resonance.
URAE 2 Al GUAIDLL SxRUAL

State advantages of power factor improvement.
Y192 5523 YHIZBLLAL SIAE12AL o BLLAL,

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

s R-L U252l 93lsed Z=6+j8 2UGH &9, dedl AA 2 ------- Y 9,

In an R-L-C circuit v(t) = 20sin(314t+57/6) and i(t)=10sin(314t+27/3). Find
out the power drawn by the circuit.

R-L-C uzls2ul v(t) = 20sin(314t+51/6) i i(t)=10sin(314t+27/3) G4 dl
A2[szuidl Asdl WAz ikl

Prove that in pure inductive circuit current is lagging behind the voltage by 03
90°. Indicate it by wave form and vector diagram.
Aot 5205 Yer DHesls2 uRls2ul 522 Alesy 5241 900 W9N GIA 8. dd dA5H 2. 03
522 £AlRL 2ldl.

OR
Prove that in pure resistive circuit current is in phase with applied voltage. 03
Indicate it by wave form and vector diagram.

1/4



Q.3

Uk, 3

()
(b)

(%)

(b)

(%)

(©)
(%)

(©)

(%)

(d)
(9

(d)
(¥)

(a)

()

(@)

(=)

NN ~

Aord 521 5 et AR2a ulszHl 522 20ralss diesy<l oMl sli 9. d-d ddsd
2 4522 LA12L 214,

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 [Raleet uz(524i o412 300 V UM 209 AR Addl 2l 532 1.5 A 99 14

Y19 qUR1e 225 watt €9, dl (i) U3z (i) Desls2a Aziszeu (iii) wlaR 5522 A0l

OR
A resistance of 20 Q is in series with a coil inductance of 0.04 H is connected
to a.c. mains at 220 V, 50 Hz. Calculate: (i) Impedance (ii) current (iii) power
factor (iv) power.
20 Qell ¥i5 UB22eUA 0.04 H Segszr Ha1adl si9a-dl [Raui snidld srisiad
220 V, 50 Hz sl 4« 18 spiza 9, dl (i) S+dleea (i) 522 (i) wlar 5522
(iv) WAz oLell,
The instantaneous values of two alternating emf’s are e1 = 35 sin ot and e; =
30 sin (ot - 7/4). Find (i) e1 + e2 and (ii) e1 - &2
0l wi€224210L ©. 241,915, Ser242144 4e €1 = 35 sin wt and ez = 30 sin (ot -
/4) 9. dl (i) €1 + €2 vt (ii) e1 - €2 LA

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.
25 USAAIOA w2420 532 51592 50 Hz A2 2R 21U, 42, 282,82 A
89, 5%zl 2oy dey vid HeTH A€y Uil szl Szl dey vz wHlsa
duil, 1 ms UHA 5324l Sezedzlu dey bl
Derive expression € = Em sinwt for dynamically induced emf.
Ml DHegdA D21, 215. HI2 e = Em sinot U526 d1R4l.

OR

Define average value. For alternating quantity prove that Average value =
0.637x maximum value.

ey deiedl vl L vlieRAZll sdl2lZl Wiz Alldd 5205 vidisy
94=0.637x HuriH 4,

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 Araimigl 215 9dsils d¥ud d-l 532 22001 100-W, 120V u2 »iuz2
520l 9269<([1 89, dBl 56 Ad 2Rz 534l (@)%222 5 (b) sUldz-l Heeddl d-l
HUlasdl vl e2s (Ml wiar 5522 526l 42 2 59 <d 4912 525U 9 d
¥ BlLAl,

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.
¥ 1200 Q ARz, 0.7 H 5194 214 0.001 F sulzz4 [Raui sxiéld 120 v
AUAAL 251U oAU 21D 9, dL (i) LAz glsaAdl (ii) Wlede Avd suRa2z-l
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wsIUHL dlezsy (iii) Wl And u2[5241 Q- factor LAl
Explain effect of low power factor on (i) transformer (ii) transmission and
distribution system.
291 IR g2l (i) 2leusifiz (i) 2leuMad sid Riloyad [RMzH uz iR
AHM A,
OR
Explain causes of low power factor.
2AUE9L ULAR 5522LL 51200 UHMA,

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

YRad ol A5z led 5241l A522 HUg duomdl,
OR
Explain admittance method of solving parallel a.c. circuit.

~N ~

UEd 2. 24), U252 Aled s2a1dl Bis[Had Hag AHMALl.

Two impedances namely Z; = 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.
oL H¥ULA Z1 = 10-j6 Q w4 Zp = 8+j4 Q « UHId2HI (230 + jO) V wradiadl
VSIAHL SFLLAHE A 9. Al 2126 532 DAl 225 Gl AL 522 0L

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.
215 (6+8) Qel S¥ls<1d 200 V, 50Hz HS il 2i5i4Hi sviél svislaqd  (8-i6) Q
Sulser 9219 d) oflw dzlbz-l AHIdHI o113G 9. Al (a) s+l U5zl 2Ae[Hay,
Ses52ed, U2, (D) HOuHi2l Aaldl 54 UALS el dell WA 5522 2.

State advantages of three phase system over single phase system.
ol 56 [Az2ul [Fa1a 567 (224 UL 5112121 sxRUAL

OR
Prove that sum of three phase voltages is zero in a balanced three phase
system.
ol 567 Sl [RAz2uul 20 560 AUe2or<dl ARAUNL Yot SIA €9 AU AULG1d 53,
Explain R-C series circuit with vector diagram. Obtain equation of current
and derive formula for average power consumed.
R-C [y u2ls2 4522 SLUAH A8 AHMAL 5224 YA HAAL 2 244207 UlAR
ULl Hizil s1HLAl dizdl,
OR
Explain active, reactive and apparent power with help of power triangle.
Y19z 21 2iaa| Heeadl sils2q, <ifs29 i 2U2 WA BHMAL
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.

2Bl 25 U 5196 £35el ARz 28 Q 2 Degs2en 0.7 H 9 dlid (1) 221
(2)2c2IMi oxizdl 69, oyl Arald dlezsy 230 V, 50HZ A dl Al 532 vied WlaR
SUEIEININTE

Explain the effect of frequency on the parameter of parallel circuit by
graphical representation.
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Derive relation between line voltage and phase voltage, line current and phase
current for star connection.

221 SAISLRL HI2 Al ALE26y el 567 AIE20Y, ALl 572 Vel 564 592 A2l 2ol
SIECTR

Give comparison between series and parallel resonance.

(AR bl i U bl <Al vl s,

Explain cut off power and band width for series resonance.

(R[22 2ohledemt 12 52 BlL5 ULAR 2 6l (A2 AHMA,
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