Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING -~ SEMESTER — 111 « EXAMINATION - SUMMER 16

Subject Code: 3330901 Date: 09.05.2016
Subject Name: A.C. Circuits
Time: 02:30 PM TO 05:00 PM Total Marks: 70

Instructions:
1. 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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Q1 Answer any seven out of ten. €21Hl SlEURL Ulctoll ellol WM.
Define (i) Form factor (ii) Peak factor

clluAl AL (i) s Fs2(ii) Uls 352

Write down four different expressions of alternating voltage.

U RAZL Awell UR (AlAdu 3W AWl

What is Q factor of a coil?

SIS oll Q %52 9 2

Draw R-L-C series circuit, give equation of impedance and draw vector
diagrams for (i) X_ > Xc (i) X, < Xc.

¥. R-L-C 3o usle R, 800seU of Yol AU Aal (i) X, > Xc

(i) X < Xc. 12 AseR SLAALH ELRL

Define Series Resonance and state its uses.

{313 2RAetortoll cartuvll AU WA Aol GUAN R,

State the methods of solving AC parallel circuits.

A Al WA usle Gyctausll A wuual.

Define True power and Apparent power.

g WER U A6 UleR ol calvll s,

Give expressions for resonant frequency in series and parallel resonance.

Y3123 RAotot Wl WRAUA AR oto ofl RAlotoe gls Al oll YA

UL

9.  State expressions for relationships between line voltage and phase voltage,
line current and phase current in delta and star connections.

G SRL Ul WIR ABISIRIHL CUSel AR A $23 e AHY ALt

522 ol ¥ 5220l 3Ul AU
10.  State the advantages of power factor improvement.
0.  UlAR %522 YURRUelL SIRAEL Bl

W LoD LR

0w G N0 o £oug

Q.2 (@)  Derive the expression for R.M.S. value of alternating current.
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wueeAZL 520l R.M.S. (BHcd H2of Y2 LRl

OR
An alternating e.m.f. is represented by e = 400sin(314t + 60°). Find its
1) Maximum value 2) R.M.S. value 3) Average value

s 22 emfal A0 e = 400sin(314t + 60°) gLl €dlau

B Pl HIZ 1) HedH BHd 2) RM.S. [BHA  3) AR (Bud 2.
Explain how alternating e.m.f. is generated and derive e = Esind
weAZL emf 3l A Geaurl AlA B A AU Wal

e = Epsind of YA clRcll.

OR
An alternating current is given by equation i = 100sin314t. Find
1) Maximum value 2) Frequency
3) Time period 4) Value of current after 0.01 sec.

s WAL 521 UH5WQU i = 100sin314t gl €2lalld 8, Ba
HER 1) HedH Bud  2) gl
3) Alddslan  4) 0.01 AseS Glle 22q) Yl Al
Find €, — €, if ;= 10sin(wt —n/6) and €, = 20sin(wt +2 7/3).
A\ € = I0sin(wt — 1/6) WMl €= 20sin(wt +2 1/3) &l ll e;— €, 2.

OR
Explain the four different forms of mathematical representation of vectors.

Asedetl @l [A3untett AR QAU yslR UuHLA.
Explain the four mathematical operations of vectors.

Asedell AR (ALY AANEsAH U A UHLA.

OR
Obtain the expressions for current and power through pure capacitor with
necessary diagrams.

g FU[2UL 522 Aol WaR M2 oll Y2 %33 2usld A A

A choke coil connected to a 220V, 50Hz. A.C. supply takes a current of 10A
and dissipates 1000W power. Calculate reactance of the coil and reactive
power in the circuit.

As Als SISCE A 220V, 50Hz. ol WAL A2 WA B\ScllHL ALcldl
A 10A Ydls el 1000W Ulek WA B. As STl Rulseod Wal

usle ol RGAsdla iR 0.

OR
What is power factor? Explain leading and lagging power factors.

ek ¥522 9 ® 2 dlslol el Qolat ulaR ¥R AUl
Explain A.C. through R-C series circuit with necessary diagrams.
R-C 132 usle el uak adl A.C., %331 aus(d WA AHxs A

OR
Explain L-C series circuit with necessary diagrams

331 wlsld WA L-C Ao usle unestal.
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A resistor of 100Q and an inductor of 40 H are connected in series across a
230V, 50 Hz. A.C. supply. Calculate (i) Inductive reactance (ii) Impedance
(iii) Current (iv) True power (v) Apparent power (vi) Reactive power

WS 100Q oll A2 WA 40H ol 85523 230 V,50 Hz. A.C. Al A
31 Alsal 1L A B, L usle M2

(i) Sssdla Aszar (i) 8OUSAU (i) Yelle  (iv) § W

(v) RURe2 ULR (vi) AsElal WaR .

OR
A resistor of 10Q and a capacitor of 100F are connected in series across a
230V, 50 Hz. A.C. supply. Calculate (i) Capacitive reactance (ii) Impedance
(iii) Current (iv) Active power (v) Apparent power (vi) Reactive power
As 10Q oll WAReR A 100 pF ol U2 230 V,50 Hz. A.C. Al

AU AL lsal 1L AAd B, a1 usle we
() 3l AAsea (i) SeAseU (i) Yells  (iv) Asela Wal?
(v) A2 UleR (vi) lsdlal waR 0l

Explain the terms 1) Admittance ~ 2) Conductance
3) Susceptance 4) Magnification factor.

UEL AHstal 1) AsHlead  2) seSsea

3) AMUct  4) Noe{lgl3atel ¥s5eR

OR
Give graphical representation of parallel resonance and applications of parallel
resonance.

WRAA NBotodo] ASISA AZUQL AU AUl Aot GUAN SR,

Three identical coils each having impedance of 3 + j4 Q are connected in delta
across a 440V, 50Hz., 3 @ A.C. supply.
Find : 1) Line current  2) Power input in kW  3) kVA input

3+i4 Q oll 80ASU Ul AR AHLt SISA A Sl BUSIRLHL 440V,
50HZ., 3@ A.C. AWl U H\scll HL HUAA B, Al ¥:Ase U2

1) Alel 522 2) kW WaR 842 3) kVA Saye 20l

OR
Each phase of a delta connected load having an impedance of 400 + j800 Q is
connected to a 250 V. 50 Hz., 3 @ A.C. supply.
Calculate 1) Line current 2) Power

400 +j800 Q UlQ %852 USSR cllll AS A dcal HL %Slal Al
250 V. 50 Hz., 3@ A.C. Al AUCHL AHAA 8. dll

1) clgdel 822 2) UlcalR 2.

An impedance of 10 — j30 Q is connected in parallel to the impedance of
15 +j20 Q. Current drawn from the supply is 5 A. Find the branch currents
and total current.

10— 30 Q oll BEASU o 15 +j20 Q oll SEASU ol UHIAR HL
AScllHL wlleddl, Al HIYl 5 A 522 S8 8. Al €35 ol 522
Axes s s22 2.
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OR
Explain the admittance method used to solve A.C. parallel circuits.

A, Al Ve usle Gictalell AsHlesu RUSs UHestA.

Explain parallel resonance. Obtain the expression for resonant frequency,
current at resonance and Q factor of a parallel circuit.

WRAHA ot UHBLAL Blotod glsdl |, Melart Mol 522 Wal
WAA ARSle ol Q ¥52R oll Yo Andl.

Prove that the sum of 3 phase voltages is zero in a balanced 3 @ A.C. system
AARS 3 @ AC. Alreu UL QU ¥ ARY ol AU Yo AU B
A Al A

A star connected load draws a power of 5 kW with a line current of 10 A
froma 3 @ A.C. supply of 400 V. Find 1) Phase current 2) Phase voltage
3) Impedance  4) Load power factor.

As WIR HL A3 Als 400 V, 33 A.C. w2 Higl 5 kW UdR wal
10A 82 WA Y. dl 1) ¥ s 2) 33 ARY
3) 80U  4) Als WaR ¥5eR 2.

Explain Apparent, Active and Reactive power in A.C. circuits

AC. ARsle Hl AVRe2, Aselal wal Asdlal waR Axedl.
Explain causes and disadvantages of low power factor.

Al UldR ¥52all S0 el ARGLAEIML UMt
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