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GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING —SEMESTER-1 | | + E XA M4 SNMMERQ2017
Subject Code:3330901 Date: 27- 04-2017
Subject NameA.C.Circuits
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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. E2HI2ll SlEURL Alctoll wllod A 14

Define. (i) phase (ii) form factor
cqludl A (i) %% (i) S ¥seR

2. Convert following vector into polar form.
(i) 10+j20 (ii) 20-j25 (iii) -45+j25 (iv) -20-j35

2. ollAstl AseRA WetR Siui ¥dl.
(i) 10+j20 (ii) 20-j25 (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.

300 %R A WA Yo ABRA AUAHL WA AR ARy AU

g220tl QB U AseR Sl A,

Write applications of parallel resonance.

HUHIAR 0 olodtoll GUALN AU,

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

clluyl AU, (i) RAZlsc Rren (i) ¥ Rsclodt

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

U UAdeell UleR ¥52 (i) YR2L (i) ALLL A R AafH ua
AseR SlaoiiH &R\

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

Rl . (i) 52 g Uer Bstiell (i) Aos QA

State the advantages of power factor improvement.

UleR ¥522 YulRalatl slauell arual.

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

RAR» M2 wA et w2 H2 A atodtoll ARA wRUA.

10.  Draw R-L-C series circuit. Write down equation for impedance. Draw vector
diagram for (i) Xy > Xc (ii) Xp. < Xc.
0. uRAAA. RR» wBe AR srdlseite] Yol cull. (i) X > Xe (ii) Xi

<Xc H2 As2? SlUAH €.
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Derive equation of Average value for aiternating current.
2R 532 M Ay Acye] YA dRAl.
OR
Derive equation of R.M.S. value for alternating current.
a0l 522 U2 R AHAU.ARYe YA dRdl
If 1,=20 sin (wt-n/6) and i,=30 sin (ot+27/3). Find i;- is.
% ;=20 sin (0t-1/6) WU ,=30 sin (ot+27/3) AU A i- i L.
OR
If the supply voltage given to any circuit is V=35+j20 and the current flowing

through the circuit is 1=8+j6 then ﬁf?d power consumed by circuit in polar
form. Also determine power factor of circuit.

B 0B UUAH Aadl At ARy V=35+20 A2l A
whBeuiedl add yae =846 A A AWz gl duAA weR
ek Sl el ARAB2el wierR ¥s522 ugl .

Derive expression for generation of alternating ¢emf e= Em sin i.
AR 8. A oll %oiR9lot HIBe] YA e= Em sin ot Al

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

As Bleeaddlol 532 i= 10 sin 314t YA Rl gallaia B, Al (i) HetH
Bt (i) g (i) 0.01 Ass Ul s320(l Baict (iv) elen RRus
.

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

URAA. AR uMe Aser slauolH WA AMAA A 5220) Yo

ARl A@% U 5201l Acgl €13

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

URLAL AR u=Be Ase? slauoid UA UMAA A 5320) YA
dRRAl. dley AU 520l Aasl ERL

Prove that in pure capacitive clicuii power Coisumptiion is zero.

U@ 53 3 Yo FUARRA U(Feul WaR duRlal Yot B.
OR

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

U@ 5 ¥ Yo ABRRA Ul War durel P=I'R 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 uF ol As 3UR2A 5 Q YRR UA 0.12 H Bed520 tclcl
sleciell RRRUL A3Y B. ﬂsw,lét; 500 V, 50 Hz VALl AUAHL 241Q
B, Al (i) seell WRAHLAN. AR (i) WaR ¥5e2 (i) 3ARRRe
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OR
A 1200 Q resistor, a 0.7 H coil and a 0.001 pF 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 AdR2e, 0.7 H ol SBE A 0.001 pFell 3AR2AA
AR A RAslaR 120 Vot el Adlaed B3¢ B. A ()
Aotz [Bsclodl (i) ot cd 3R AsUell AR (iii)

Wiletord aAd UAd2oll Q- ¥se sl

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.

AQ SIS Z)= 47 Q, Z,=3+9 Q WA Zz=4+j5 Qo AMIcRHL R3ell

B. 2led 522 10 A 8l dl e3suiedl uAR U s22 M.

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.

A S1UlSed Z,=10-j15 Q U Z,=4+j8 Q A AMIclRHL Al B. At
AR% 100V, 25Hz 8.l s10{8ctUR(Beoll ASM2o, 50552 AU,

2lect $22 el UlaR ¥se2 ol

Explain vector method of solving parallel circuit.

WAA Uz Aeat scltell Aseell et AHAAl
OR

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

A Wetet wRBerl Awctss Aeewell (BscllHl ¥RsR scml
AU AR el el VAH2MiuUA 3812 w2 52U

Explain the reasons of low power factor.
AL UlelR ¥52Rell SR80 UMl

OR
With the help of power triangle define (i) active power (ii) reactive power (iii)
apparent power.

UeR 2l Aotetell Heedl cuvall A, (i) AR WaR (i) RARA

ULAR (i) AU ULCIR.
Give comparison between series resonance and parallel resonance.
RR Aotodt AR VWeAct otodtofl UuuMEl 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 2w 0.4 Holl Bosstodloll WA UHIARHL A8

RAslelell RR»HL € Arye] 3R B3¢ B. ARA32a 250 V, 50 Hz
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R AL A B, dl (i) Yedl wear dser e cell Aey (i
dledt 522 4ltl,

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

4 by Alsui Wkeat A Balszat w2 Yoy 3002 400 B, el
RRasE Rett B, R e AR 400V, 50 1z 4 Als 22l
A3 QA dl (i) Yo dleesy i) v 532 (i) el 532 (iv) Adzod
LR (v) AR Wk (vi) RAGA e (vii) wier dse2 A4,

Explain the effect of low power factor on (i) transmission line (i) alternator.
() pletetet e (i) dceazs W AL U Yol 2

1 s )

Derive relation between line current and phase current in delta connection.
SC2L LML cllgot 532 U 3o 532 Aol ol 2.
State advantages of three phase system over single phase system.

4 by Raeuotl Rolet By Raenell U giteid ),

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

Rotct b uBeoll Ad2e2 R 5 kVA A BARA WR 4 kVAr
B, dl (i) weR ¥s2? (i) ARa ULk (i) walle Aedlss ey 200V
8 2 ¥Beol Yot A4
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