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Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER - Il « EXAMINATION — SUMMER - 2017

Subject Code: 3330901 Date: 27-04-2017
Subject Name:A.C.Circuits
Time: 02:30 PM TO 05:00 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 only simple calculator is permitted in Mathematics.

English version is authentic.
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Q.1 Answer any seven out of ten. £Hiell SlBUGL Alcloll welol WL 14
. Define. (i) phase (ii) form factor

o eyl el () B (i) Sl ¥seR

2. Convert following vector into polar form.
(i) 10420 (ii) 20-j25 (iii) -45+j25 (iv) -20-j35

2. ol AseRA WeR ul ¥4
(i) 10420 (ii) 2025 (iii) -45+j25 (iv) -20-j35

3. Draw the wave form and vector diagram of voltage and current when A.C.
supply is given to pure resistor.

300w Al wera go e wuAM WA AR ARY ud

s32el Aagd AR Ase? st A3,

Write applications of parallel resonance.

UH(AR 2 otodtall GUALN AL

Define. (i)symmetrical system (ii) phase sequence

carull A, () ARdlse Riren (i) ¥ Rscet

Draw wave form and vector diagram when power factor of circuit is (i) unity
(ii) lagging.

Ul A2l UlclRk ¥522 () Y2 (i) AL At R AaR A
RETINUIERINAN

Define. (i) cut off power frequency (ii) band width

capuay A1, (i) 52 s UiclR Bstiodll (i) Ros QY

State the advantages of power factor improvement.

e k522 Yrurcliell sl WAl

State the conditions of resonance for series circuit and parallel circuit.

AR w2 uA Wretet ufde W2 2hlotodioll 2 ¥l

10.  Draw R-L-C series circuit. Write down equation for impedance. Draw vector
diagram for (i) X, > X (ii) Xi. < Xc.
0. wrRIdd AR» wbBe A3 srdlscie) YA @l () X > Xe (i) Xe

<Xc M2 A2 SlAUH ERL
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Derive equation of Average value for alternating current.
AL 522 M2 ARy Aceef YA Al

OR
Derive equation of R.M.S. value for alternating current.
slleeradlol 532 HIZ R A ANAR] YA el
If ;=20 sin (et-n/6) and i,=30 sin (ot+27/3). Find i;- ip.
Al 1,=20 sin (0t-n/6) BN ;=30 sin (ot+22/3) A& A ir- i, WL

OR
If the supply voltage given to any mrc.ult is V=35+j20 and the current ﬂowmg
through the circuit is 1=8+j6 then ﬁnd power consumed by circuit in polar
form. Also determine power factor of circuit.

A e UM Wl WA ARY V=35+20 A2l uA
whBeuiedl add yaus =846 da A uBWz @il quAdA wa?
etk gl Al u(deal war ¥s22 ugl Nl

Derive expression for generation of alternating emf e= Em sin oi.
el 8. AM A ol %oR9lot HIBo] Y2 e=Em sin ot L4,

OR
An alternating current is given by equation i= 10 sin 314t. Find (i) maximum
value (ii) frequency (iii) value of current after 0.01 second (iv) time period.

As Aleesdlol §22 i= 10 sin 314t YA s>l edland B, Al () Hewld
Buet (i) 2ug(A (i) 0.01 Ass U s3200l Baict (iv) elen RBus
k.

Explain R-L series circuit with vector diagram and obtain equation of current.
Show the wave form of voltage and current.

URA RAR» ule Aser stauH WA UHMA WA sd2e] YA

cdRdl. Q@R vl s22al Aasy 3

OR
Explain R-C series circuit with vector diagram and obtain equation of current.
Show the wave form of voltage and current,

uRMl AR uMWe Ase? sl U UHMA ua s32ef Yol
drRal. Ay ual 2201l Al €13,

Prove that in pure capacitive circuii power coustinption is zero.

AU 5 3 Yo 3URR wBeui Wwar aurel et B,

OR
Prove that in pure resistive circuit power consumption is P=I°R.

Ut 53 3 Yo AR A2l UlaR cugl P=IR B.

A capacitor of 100 pF is connected in series with a coil of resistance 5 Q and
inductance 0.12 H, the combination being supplied by a 500 V, 50 Hz supply.
Calculate (i) the rms value of circuit current (ii) the power factor (iii) the
voltage across the capacitor.

100 pF ot A5 3UR22A 5 Q Y@ UA 0.12 H BeS520 t2latcll
sloctoll RRBUL H3¢ B. ﬁswa; 500 V, 50 Hz 1G22l sualHl wud
B, dl () s22ell wRALAU AR (i) WAR ¥5e2 (i) 3Rl
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A 1200 Q resistor, a 0.7 H coil and a 0.001 uF 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.

As 1200 Q ol AWRead, 0.7 H ol SleE Aal 0.001 pFoil 3ARE2AA
AR A Aste 120 Vet Qe Al gy B, A G)
Wiatoe (Bsclorll (i) 2Motord cluid 3URRRAl ASUAL AR (i)
Wiolodt A UMB2ell Q- k522 Sllel.

Three impedances Z,= 4-j7 Q, Z,=3+j9 Q and Z;=4+j5 Q are connected in
Parallel. If the total current is 10 A, find the current shared by each.

AL S1lSed Zi= 447 Q, Z;=3+9 Q Wal Zy=4+j5 Qal UHIAH] A3l
B, 2l2c 532 10 A 8l Al e¥sMiell uaR udl s?e elul

OR
Two impedances Z;= 10-j15 Q and Z,=4+j8 Q are connected in parallel. The
supply voltage is 100V, 25Hz. Calculate the admittance, conductance and
susceptance of the combined circuit,'::the total current drawn and the power
factor.

Q& Bdlsed Z,=10§15 Q WA Z=4+i8 Q A AMidul el B, A
A% 100V, 25Hz B.Al 530418142320l ASA2o, 5ab 5o, UM,

2led $22 U UlaR ¥522 glldl.
Explain vector method of solving parallel circuit.
Wetet u3ea Alea s2cltell Aserell et Anedl.

OR
Piot the variation of different parameters with variation in frequency of
applied voltage in a.c. parallel circuit.

Al Waet w=0EeHl Aeuss A@well Gsarllul s saml
UQA &R el el W lemiadl $2812 wlle s
Explain the reasons of low power factor.

9L ULl ¥seRell 5tall AMAAlL
OR

© With the help of power triangle define (i) active power (ii) reactive power (iii)

apparent power.
Wz 2l Woleell Meeel cutvau vl () AR WeR (i) RABR

iR (i) A0e2 UlaR.
Give comparison between series resonance and parallel resonance.
AR Wetodt ua Wetet 2etottoll ARuMEN 5.

OR

A 100 Q resistor, shunted by a 0.4 H ‘inductor is in series with a capacitor C,
A voltage of 250 V, 50 Hz is applied to the circuit. Find: (i) the value of C to
give unity power factor. (ii) the total current.

As 100 Qoll 22 0.4 Holl Seds2ediell AU UHidMl Al

Rstelell RRBUL ¢ Acyle] 3ARe2 Adg B. u(ea 250 V, 50 Hz
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Q5
TR

G A AE B, A () Y wer Y52 He ool Ay (i)
dleet 522 9lltll,

In a three phase load, the resistance dnd reactance per phase are respectively
30 Q and 40 . These are connected in series. If the supply voltage is 400 V,
50 Hz, and load is connected in star calculate (i) phase voltage (ii) phase
current (iil) line current (iv) apparent power (v) active power (vi) reactive
power (vii) power factor,

4 by clsul Whreot A Belsead w2 3o 30 QA 400 B, Al
RRosH et B, R et AR 400V, 50 Hz A s R
A3 Al (i) Yor AN (i) b 832 (i) i 532 (iv) Aot
Ul (v) Alseat utetR (vi) RAGA e (vii) war 3522 AL,

Explain the effect of low power factor on (i) transmission line (ii) alternator.
(i) ;t«u[ﬂam AlBet (ij) aﬂc«ae?{ge WAl WaR 3&320[1 UHR
dHondl,

Derive relation between line current and phase current in delta connection.
Sl oSt cltiet 522 wa Yoy 532 ol ol cllRdl.

State advantages of three phase system over single phase system.

o By Rzeett Rotet dor Razioll DA gietad o,

The apparent power of a single phase circuit is 5 kVA and reactive power is 4
kVAr. Find (i) power factor (ii) active power (iii) resistance of the circuit
when applied voltage is 200 V.

Rt Yo w2l Qﬂeoa AR 5 kVA ¥ RABRC R 4 kVAr
B, dl (i) wer ¥s22 (i) AR UleR? (i) walle Als dled 200V
R wled e N4
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