Enrollment No./Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER - Il EXAMINATION - WINTER 2025

Subject Code: DI102000171 Date: 13-01-2026
Subject Name: AC Fundamental

Time: 10:30 AM TO 01:00PM 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 simple calculators and non-programmable scientific calculators are permitted.
5. English version is authentic.

Marks

Q.1 (a) 1.For sinusoidal alternating quantity, the ratio of Maximum value to the RMS value is 03
known as

2.Number of cycles completed by an alternating quantity in one second is known as

3.The value of form factor (Ky) for sinusoidal alternating quantity is (1.11
/1.41)

(1) @ 21goypilgsa eI sAoE)d) iR, e HEA 2ial RMS 3ol Jeldz 03
adls AHaviy 8.
R. A AsosHi 2E2RAAE sd16dld] &RI YLT Al AHiddalofl v
A5 AR B,

3. A1goPRATsd sc10212] Hi2 s1a 5522 (Kp) of 4 8. (1.11/1.41)
(b) Explain how alternating EMF is produced. 04
(61) 2cea18Tol EMF 31 91d Geust &1 & d 3104l 0%

(©) From the equation of an alternating current i = 70.7 sin (314t) ampere, find out (i) 07
maximum value of current (ii)) RMS value of current (iii) average value of current (iv)
angular frequency (v) time period (vi) frequency (vii) form factor.

(8) =ucead]al 532 i = 70.7sin(314t) 3142011 A3fls2021 URe (i) séaoai Hedd Y (i) 09
$220] RMS 4 (iii) S220f 242121 Y& (iv) slefly 241d[Ti (v) A19ASIN (vi) 2419 [T
(vii) 181 3522 N4,

OR

(¢) Define RMS value for alternating quantity and derive usual notation I,,,, = V2 Lims 07

(8) 21c22a1o1 sdlod)d) 112 RMS 3@ i 1vAIRId 5 0] 213410 243 [ = V21 09
daRrdl.

Q.2 (a) Define following terms with respect to alternating quantity. Time period (ii) Form 03
factor (iii) instantaneous value

(1) 21cea18To1 5161 lotl 20eciai ofl Aot UEL cAvAIRIA . (i) A19dSI1 (i) S18] 03
%522 (iil) d12il@1s (SHd
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Explain phase and phase difference with respect to alternating quantity.
A 2Ra1Zlol 5A10E11all AE0iHi S5 Aol Fefx% (S50 AHMA].

Explain purely inductive 1-phase AC circuit along with neat circuit diagram, vector
diagram and waveforms.

Jus Als5e SIRUIAIAH, Ase SIRUIAIH Aol AdsId 4led Y& Joslsed 1-565 1]
A(Se A9,

OR

Define following terms with respect to alternating quantity. (i) average value (ii) form
factor (iii) amplitude

20211 sU1681 210l AeciHi ofldatl UEl cAIvAIRIA S, (1) ARI [SHd (ii) S
§se? (iif) APdeys

Explain vector representation of alternating quantity.
A c2Ra12]01 sAidléle] Aser a3yl Anndl.

Explain 1-phase RC series circuit along with neat circuit diagram, vector diagram and
waveforms.

Hus 2Alse SIUIAH, As2R SIRUAH 2o Adsld Alkd 1- 5% RC Rx% AlSe
A,

1.The power consumption in purely capacitive AC circuit is . (zero /
unity)

2.The power factor of purely resistive circuit is . (zero / unity)

3.Under resonance condition, the circuit current of RLC series circuit is
(maximum/ minimum/zero)

. Y& SURIEIY 21.2f] A(SeHi UIuR duRirl 8. (Lod / Y[a12))
R. Q& 241N 2ulSeofl Ul §s22 8. (Yo / Y[a12))
3. ¥%loloA Re(dai, RLC Ael] 21(Sedll 21(Se 522 8. (HETUH/AETH/Yo)

In purely inductive circuit, supply current lags supply voltage by an angle of 90°.
Justify.

g Joslsed (S, AL/ S32 A AL I Sl 90° ofl VRl UIna &l 8.
AHwdl.

A 100 Q resistor is connected in series with 25 uF capacitor across 100V, 50 Hz AC
mains. Find (i) capacitive reactance (i1) impedance (iii) current (iv) power factor (v)
active power (vi) voltage across resistor (vii) voltage across capacitor.

100 Q ofl AURA4al 25 pF ofl 3UA122 A18 Feflai %1s] 100V, 50 Hz 4.1, 2edi
2A19 Asqiai 2419 dl (i) 3UREY WRisesA (ii) gadlse (iii) S22 (iv) UIdR 522
(v) AlSed UIgR (vi) ADRAUHI Ad) dice QiU (vii) SUAle&Hi adl dicey Slu
MYl.

OR

Page 2 of 4

04
0w

07

09

03

03

04
(o3

07

09

03

03

04

ok 3

07

09



Q4

(@)

(1)

(b)
(o)
(c)

(s)

(1)

(b)
(o)
(c)

(s)

(a)
(1)
(b)
(c1)
(©

1.Under resonance condition, the impedance of RLC series circuit is
(maximum/ minimum)

2.The power factor of purely capacitive circuit is . (zero lead/ zero lag
/ unity)
3.Under resonance condition, the voltage across inductor the voltage across

capacitor in RLC series circuit. (</=/>)

9. lolod RefdAi, RLC Aefl 24(52a ¢adlso 8. (HeUH/ AgTiH)
R. Y& 3URIEY AlS20ll UIu Fs22 8. (o dls/led A21/Y(c12])

3. 3Xlolo R, RLC Ael] 2AlSeHi gosserall dlces $UReR0ll dlce.
(</=/>)

Explain 1-phase RL series circuit along with neat diagram.
1- 3% RL R3] 24(52 qeis 2415(d 2+l A0l

A resistance of 50 Q, an inductor of 0.15 Henry and capacitor of 25 pF are connected
across 230V, 50 Hz AC mains. Find (i) capacitive reactance (ii) inductive reactance
(i11) circuit impedance (iv) current (v) active power (vii) reactive power.(viii) power
factor

50 Qoll 2414, 0.15 olldIn] gosse? al 25 pF SUfleq Fefldi «1s] 230 dice
50 822841001 ALAIY A1 FSd 8, dl (i) SUAIEld S0 (ii) HoslSed Fuseo
(iii) gadlseA (iv) S22 (v) A(52d UIdR (vi) JA52d U1dR (vii) UIdR $522 M4,

Define following terms with respect to alternating quantity. (i) admittance
(i)conductance (iii)susceptance.

A2l sd168)élall AediHi oflAoll UEl @wAIRIA s, (1) AslesA
(ii)5SS20?1 (iii)AA 2o

Compare series and parallel resonance.
efl A0l AHidR 28Taloof] U114 S.

Two impedances Z; = (10- j15) Q and Z, = (4+ j8) Q are connected in parallel across

I-phase 100 V, 25 Hz AC supply. Use impedance method to calculate total
impedance, current through each impedance, total current drawn by the circuit, Power
factor and active power.

A gadlsod Z, = (10- j15) Q Hal Z, = (4+ j8) Q AHid¥i 1-5¢/>% 100 V, 25 Hz
A2 2vdiy A1 A3d 8. Jadlsod AYse] Alsea dadlseA, €35 JadlsoH
Hiefl UA1R adl 522, (52l 2led 522, UIdR $522 2Hal A5l YigR eN4l.

OR
List three applications of parallel resonance.
AHIdR x8TotoAal| 2l Guilafldl «endl.
Explain the phasor method to solve AC parallel circuit.
AHidR 21.20l. ulugeil B5d HI2 352 AUS AHM].

Two impedances Z; = (6+ 8) Q and Z, = (8- j6) Q are connected in parallel across 1-

phase 230 V, 50 Hz AC supply.Use admittance method to calculate total admittance,
current through each branches, total current drawn by the circuit and power factor.
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A gadlsed Z, = (6+j8) Q al Z, = (8- j6) Q AHIARHI 1-5% 230 V, 50 Hz A1.2{].
AR A1 AN3d . AsH]eod Ause] AlS2al) A1sH]ec, €25 dioy HIE UAIR
&d S22, ASeall 2led S22 Aal YU 522 4.

Compare three phase AC system with single phase AC system. (any three points)
3-3¢0% 1.2l RIzedol] 1-5e5 21211 RA2ed +19 2ui1nell s3. (siguel 2.l Yal)

Draw 3-phase star connection along with vector diagram and state relation between
line voltage-phase voltage as well as line current-phase current.

dse: sIIAIH AlBd 3-3M% 2212 FSICl ER) Adl digfol AI%- 3% A1y AHY
dlgol S22-5% S22 Uil AU weId).

Three impedances each of (12+j16) Q are connected in delta across 3-phase balance
AC supply of 400V and 50 Hz. Find (i) phase voltage (i1) inductance (ii1) phase
current (iv) line current (v) power factor (vi) active power per phase (vii) total active
power.

(124j16) Q ail 2@l gadlse>i 400V Aal 50 Hz ol 3- 3% Gidod A.2{] 2ArdI 2418
Sl WA & dl (i) 5 dicey (ii) JosseoA (iii) &% S22 (iv) didal 522 (v)
UIUR 522 (vi) 21529 U192 M ¢ (vii) §a Als2d UigR N4.

OR
Explain the principle of generation of 3-phase AC voltage.
3-36% 1.21]. i oilololl Rigid AH¥d].

Draw 3-phase delta connection along with vector diagram and state relation between
line voltage-phase voltage as well as line current-phase current.

dseR siMIAIH AlBd 3-3% el FsIRl €1 Hal digol A1y~ 5% A1y AHY
digfol S22-5% S22 URAall A4 YRId).

A three phase load is connected in star. It is connected to 400V, 50 Hz AC supply.
Each phase has resistance of 20 € in series with 0.25 Henry inductor. Find (i) phase
voltage (i1) impedance per phase (iii) phase current (iv) line current (v) power factor
(vi) active power per phase (vii) total active power.

AS 3-5% 22RHI FSA dIS 400V, 50 Hz AC AL AR A9 ASIRAA 8. €35 SU3HI
20 Q ol AURAY al 0.25 B0l Josse2 FeflHi NS & dl (i) 36> Al (i)
gadlsod UlQ (6% (iil) 3¢ S22 (iv) dIgdal S22 (v) UIUR %522 (vi) A(Sed Ui
U 5% (vii) a Alsed UigR N4,

*kk
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