Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 2 - EXAMINATION — Summer-2026

Subject Code: 4320901 Date: 25-06-2026
Subject Name: A.C. 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 simple calculators and non-programmable scientific calculators are permitted.
5 English version is authentic.

Marks
Q.1 (@) Define with respect to A.C.: (i) Cycle (ii) Frequency, and (iii) 03
Average Value.
sl ) WL ol AeeHi cutval UL (3) AUSE (R) Higld, e 03
(3) ULl [5Ud.

(b)  Explain Generation of Alternating e.m.f. with necessary 04
diagrams.

O)  WERRA(2 FAH WS Gllesl eIl WIs(dx] Al oY
YHodl.

(c)  An Alternating Current is represented by 07

iI=5.8sin314.16t. Calculate the values of (i) Maximum
Value (ii) Average Value (iii) R.M.S. Value (iv) Frequency (v)
Time Period (vi) Form Factor, and (vii) Peak Factor for the
current.

(5) WS WA Udlsa  i=5.8 sin314.16t d3 &ulddlHi 09
WA 8. Al Udls Ul (2) HedH (5Hd () A1l [5Ud (3)
R AHAY. (BHd (¥) uligfel (W) wladsia ) s\ 3seR
, 3 (9) (Us 3522 ofl (5Hdlef] a11d?l s2.

OR
(c) Define R.M.S. Value and prove that, 07
Irms=0.707 Inn.
(5)  WURAHAA. [SHdell culvdl WUl W dlled S0 3 09
Irms =0.707 I
Q.2 (@)  Derive the relation between Voltage and Current for a Pure 03

Resistive A.C. Circuit.
ust2 () Y AUBWRAARIY) dlol Al URuY Ul dlew ua 03

ydls ARl dojd dirdl.

(b)  Prove that in a Pure Inductive A.C. Circuit, Current lags the 04
Applied Voltage by 90°.

@) Alldd A 3 Yeg, Fessedlol Wl uRua Hi, ydls oY
2|06 &% $cll oo @[al (uleu) Sl B.

(c) A pure Resistor of 40 Q and a pure Inductor of 0.35 H are 07
connected in series and given a 230 V, 50 Hz, Single Phase
A.C. Supply. Calculate the values of (i) Inductive Reactance
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(if) Impedance (iii) Current (iv) Power Factor (v) Active
Power (vi) Reactive Power, and (vii) Apparent Power for the
circuit.

40 Q ol W5 Qeg, AR (HARY) ¥l 0.35 H el WS Qe
go5522a AWMU sl 230V,

50 Hz, Ridd 525 3.l AW HudHi A1d 8. il
URue HI2 (1) Io5521ld- Rulsesd, () SMUSY (3) Udls
(¥) UldR 3522 (U) A[s2d uldR (8) Rul[sed uldR, w4 (9)

AUReR YldRef] [(5Udlel aA8dil 53

OR
Explain the concept of Resonance ina Series
R-L-C A.C. Circuit.
ARl R-L-C WAl URUY Hi IPlelod (RAsfelle) ol wAIG
YHodl.
Prove that in a Pure Capacitive A.C. Circuit, Current leads the
Applied Voltage by 90°.
Alld A 3 Yeg SURRR dlal Al yRuani udles
(U6l dle% $cl oo [@SIaL (RA1101) 81U B,
A pure Resistor of 40 Q, a pure Inductor of 0.2 H and a pure
Capacitor of 85 pF are connected in series across a 220 V, 50
Hz, 1-Phase A.C. Supply. Calculate the values of (i) Inductive
Reactance (ii) Capacitive Reactance (iii) Impedance (iv)
Current (v) Power Factor (vi) Active Power, and (vii)
Reactive Power for the circuit.

40 Q o1l WS Yeg, (P2 (RHARNY), 0.2He1L A5 Qg Fo5522
sl 85 PF il WS eg, SU[R124 AR #1S), 220 Vv, 50
Hz, (Ridold 525 Al AWl U1 HlsdiHi 41d 8. ¥l
uRuel Ui () gosseld Rulsesd () 3Uld Rulsey
(3) SUSU (¥) Udle (W) UldR 5522 () Alsed uld?,
Ual (9) R¥[sed Uldrefl [FHAlsA] 210ld?] 520

Draw and explain the Power Triangle.

UldR (35181 €1 Wl UHondl.

If, V=200L_120° and I=3 L_-37°, calculate Vx| and V=I.

ofl, V=200 120° Hal 1=3L-37° &l dl Vx| wa V= «fl
ALd3] S

State the reasons for low Power Factor and explain the
disadvantages of low Power Factor.
BGL ULdR 522011 S1RWI SQlLcll el 1L UldR F523e11
AR§LAEIL Yuomtdl,

OR
Draw the Voltage Triangle and the Impedance Triangle for an
R-C Series A.C. Circuit.
R-C AQ[l .4l uRue HI2 dley (AslQl A Shus
[3slel €.
Define with respect to A.C. : (i) Time Period
(if) Instantaneous Value (iii) Form Factor, and (iv) Peak
Factor

) UL ol UeeHi vl 4 [):

(@) Wlddsla R) dlcel@Ls (BHd

(3)81H 3s2r, A4 (%) [Us 3ser.

Explain R-L Series A.C. Circuit in detail with all necessary
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diagrams.

R-L AQN ANl uRua, e ol wisldal w41
[Adldd R ¥,

Name the methods to solve A.C. Parallel Circuits and draw an
Admittance Triangle.

AL AHidR URuedl Giadlsll Adleil ol Al wa
AsHey (Aslel e,

A parallel A.C. Circuit has two branches. Branch-1 consists of
a pure Resistor of 100 Q and a pure inductor of 300 mH
connected in series. Branch-2 consists of a pure Resistor of 40
Q and a pure Capacitor of 60 pF connected in series. This
parallel circuit is connected across a 200V, 50 Hz, Single
Phase A.C. Supply. Calculate the values of Current flowing
through Branch-1 and Branch-2.

A5 UHidR WAL uRud & 2wl 8. 2UtwL-q ARilui
1514 100 Qetl W Qg A2 (RN Wl 300 mH il
A5 Qeg, Po5522 11 B, AR AWL-2 ARI Ui 15134 40
Q ol WS Yeg MR (AARNY) A 60 pF ol WS s,
SUR1eR wR1d Q. wl UHidR uRua 200V, 50 Hz, Ridld
52 WAl AWy H1e w1salHi wid 8. uil uRuUY HI2
sau]w-w& AW L-R Higll d&dl Udlseil (Hdlefl a1ldz]
5.
Explain the Vector Method to solve A.C. Parallel Circuits in
detail.
Al UHidR uRuel G3ddlsl dsex el <l d
[Qdldd 1R Huendl.

OR
List the applications of Parallel Resonance.
UHIAR IAelo (Mefelle)ell GUANeTl ALE]L el
The values of impedances Z: and Z; of two branches of a
parallel A.C. Circuit are 30+j40 Q and 20-j50 Q respectively.
This parallel circuit is given a 200 V, 50 Hz, Single Phase
A.C. supply. Calculate the values of Power Factor of both the
branches of the circuit.
A5 UHidR WL uRueefl & 2wl ol §USs 71 Wal
Zooll (BUdA]l welsH 30+j40 Q ¥l 20-j50 Q B. ¥l UHidR
uRuelsl 200 V, 50 Hz, (Ridld &% Al AWl w4 ud i
Uld 8. wl URuesl wf AMRAlL UldR 55220l
[5Ud oAl 2181dz] 52
Explain the Admittance Method to solve A.C. Parallel Circuits
in detail.
WAl AHidR URuel) G3adlsl AsHeatsfl Dld (adaddr
U4,
Write the formulas of Active Power, Reactive Power and
Apparent Power for Three Phase Delta Connection.
ol 5 32l HIsIal Ui W(sed uldr, RA[s2d UldR wa
AURe2 UldRell Yol dudl,
Explain Generation of Three Phase Alternating Voltage with
necessary diagrams.
ol 32 WA (291 dloe] Geulest e wis(dudl Al
A4,
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Three Pure Resistors of 100 Q are connected in Star across a
415 V, 50 Hz, Three Phase A.C. Supply. Calculate the values
of (i) Line Voltage (ii) Phase Voltage (iii) Line Current (iv)
Phase- Current and (v) Power Loss (Active Power) for the
circuit.
100 Q <ll A8l g, AHeR] (HARIH)A 415 V, 50 Hz, 8l
05 AL A A A1 RIRUL 1sAlM w1d 8. Wl uRuy
HIS (9) ElEel- dleoys () 35 dle% (3) ElEel Udle
(¥) 5% udls, Wal (W) Uldr <y (A[sed- uldr) «fl
[Sudlefl a1ald3l s21.

OR
State the advantages of Three Phase A.C. System over Single
Phase A.C. System
ol 3% WAL MUl Riad ¥ Wl [RRM el
slAEI1M) QL)
Explain Three Phase Star Connection with necessary
diagrams.
ol 524 221 AWISIQL %3] 15[ A1 4Hoxd).
Derive the relations between Line Voltage-Phase Voltage and
Line Current-Phase Current for Three Phase Delta
Connection.
ol 529 3e2l 1SI8L UL dlefel e -5 Al A Elefel
Ucll&-52% Udls dAetl oiel dirdl.
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