Enrollment No./Seat No.:

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

Subject Code: D102000171 Date: 09-06-2025
Subject Name: AC Fundamental

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 (a) Define following terms: 03
(1) Frequency (2) Time -Period (3) Wave-form
1) oflRal Uelall vy 241 03
(1) glsdc{l (2) 2i19d-sin (3) dd-s13
(b) An alternating voltage is represented by v = 325Sin2m60t 04

Calculate: (1) Maximum value of voltage (2) Frequency (3) Time-period and (4)
Angular frequency.
(@) As A2l dicewal v =325sin2760t &l e21fddial 2414 &, d] oY

N

(1) dicexoll HetH [SHd (2) g1sdUcd] (3) A1ddSIN (4)AAe2YAR glsdod] MY,

(©) Compare DC system and AC system. 07
(8) Sl RIzed 2ial 2] e Aut13ell s, 09
OR
(¢©) Explain term “phase difference” for alternating quantity with necessary waveform. 07
(&) el sdlodlé] Hi2 “Bgx dsidd” Ue %33 Ausia €1dlal AHexd]. oY
Q.2 (a) Define following terms: 03
(1) RMS value (2) Average value (3) Form factor
1) oflRal Uelall vyl 2411 03

(1) AHRAHJAA [SHd (2) AU [SHA (3) S $522

(b) Convert following vector into rectangular form: 04
1. Vector A : Magnitude =20 and Angle = 60 degree
2. Vector B : Magnitude =70 and Angle = -30 degree

(&) oflAotl As2R0l 2522YAR §la1ai 5N 0%y
(1) As2R A : [S3d =20 ial 2i21d = 60 degree
(2)dseR B : : [SHd =70 AAal A21d = -30 degree

(¢©) Explain R-L-C AC series circuit with vector diagrams. 07
() dse2 s E17a, R-L-C 2141 21Rx A(Se 2q¢en4d]. 0V
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State different form of alternating voltage

A0 élal diceoyall [Ad4 2a3y RId).

If vector A=40+j20 and B=20-j40, calculate summation and subtraction of vector A
and B.

) Ase A=40+j20 1ol B=20-j40 &1 dl, ds22 A ial B ol 224101 Aal AHIEAIS]
3.

Explain graphical representation of RLC series resonance circuit

RLC 13125 28101021 24(5eo] 2185 (613Ul A4,

Derive equation of current for R-C series circuit.

R-C AR Al52 HI2 5220 A2t dRA].

Draw wave-form and vector diagram of voltage and current for purely resistive and
inductive AC circuit.

2l X812214 vial gossla A1 glSe Hi2 dicey Hal 532011 U1 2ol AseR
SIRAIAIH ER.

The series connection of resistor of 302 and inductance of 0.2 H is connected across
AC supply of 230 volts 50 Hz. Find (1) inductive reactance (2) impedance (3) current
(4) power factor (5) active power (6) reactive power.

30Q ol AUAY Hal 0.2 H oll osseal A% «1Slal 230 V, 50 Hz ofl 2L d 1R
AUYIHI 2119 d), (1) Joss2ld AAsee (2) fadlse (3) 522 (4) UIdR 5522 (5)
A(s2d UIdR (6) RASEIY Uiy of] a11d?] 3.

OR

Prove that power consumption P = VI cos@ when alternating voltage is applied to R-
C series circuit.

R-C 1315 2520 21201 élo1 diceey 241U 13 2419 8, IR UIU 9URIR P = VI
cos@ IR B A AIfAd S.

Define following terms:
(1) inductive reactance (2) capacitive reactance
(3) active Power (4) reactive Power

oflRotl Uelofl cjivul 2411
(1)dJossdla fRAseo> (2) 3URIey RAS2eR (3) A(Sed Uid (4) RASE UigR

The apparent and reactive power of a single phase circuit connected across 200 V, 50
Hz supply is 5 kVA and 4 kVAR respectively. Find (1) active power (2) power factor
(3) current (4) impedance (5) resistance (6) reactance.

200 V, 50 Hz ol 21 d 1 2418 015d] 25 [[o1d 3% A(5e ofl 002 UIUR 5
kVA al RAsZld Uid 4 kVAR 8, d (1) 1524 UIUR (2) UIU §522 (3) 522 (4)
grdlsod (5) WBlRecA (RAUAY) Adl (6) IRASeaial] R1d7] S2.

Draw impedance and admittance triangle of circuit having inductive reactance.

gossld AAszo tR1dd] Al52al edlsed 2ol visales gIddId ENR.
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Two impedances of Z;=6+]8 and Z,=8-j6 are connected in parallel across 200V, 50
Hz AC supply. Calculate conductance and susceptance of each branch.

o gallsod Z,=6+j8 ol Z,=8 — j6 ol AHicdR™HI FIS]al, 200V, 50 Hz ofl 4.1,
LRI ANYIHT AHID B, Al €35 Hioll SoSSeod Aol AA esddl] dLId] s2.
Compare series resonance and parallel resonance circuit.
21315 25101021 2ial URAA 28l0io 24s[2oll Au13 e[l 531.

OR

State applications of parallel resonance.

Udd 2X%loiodoll GUANAN ¥RIId].

A coil having a resistance of 20 Q and inductance of 800 mH is connected in parallel
with a 200 pF capacitor and this parallel circuit is connected across 200 volt variable
frequency supply. Calculate: (1) dynamic impedance at resonance and (2) current at
resonance.

20 Q 3220 24al 800 mH dossea>i didfl Slgdal 200 pF ol $UAle2 219
AHIdRHI BsdIHi AHA1dd] B, 241 AHidR A(S5eal 200 diceall A glsUo]
ALARI AIYUIHT 41D B, ] (1) Bleled duidall SiRAads gadlse

al (2) WlaloA duidall 522 AL,

State methods of solving AC parallel circuit and explain vector method
A.2{]. Udd Asleal G5d Anddid] Adl ¥Riidl 2Aal dserel] Id AHwd].

State advantages of three phase system over single phase system

[o1d 3% RA2eHoll 21021 ¢l 3% RedHall SIUEIRA RId].

Derive the relation between line voltage and phase voltage for three phase star
connection.

ol 36/% 2212 FISICI HI2 dIgal A1 Aal % A1y Ul A4 Aad].

Three coil of resistance 30 Q and inductive reactance of 40 Q are connected in delta
across 400V, 50 Hz 3 © supply. Calculate: (1) Phase Voltage (2) Phase Current (3)
Line current (4) Power factor (5) Active power (6) Reactive power

30 Q ofl AUAY Aal 40 Q ol Joss2ld RAseed URidd] Al slgfdal Sceldi
1Sl 400V, 50 Hz 3 @ A dI™ 2418 05d 8, dl (1) 3¢ dlce (2) $6% 522 (3)
dlgal $32 (4) UldR 3522 (5) Als2d UIdR (6) RAsZld Yiddl] a1eids?] s3l.

OR

Define following terms:
(1)Phase voltage (2) Phase current (3) Balance load

ofldall UElofl cuIuyl A1
(1) 3¢/ dIc2 (2) 3¢ s22 (3) dldors dls

Explain generation of three phase voltages with necessary wave-form.

ol 55 dlcexo] oidlol ¥33] Ad-13 €1lal AHmd].
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(c)

(8)

Three identical inductive impedances are connected in star across a 3- phase supply 07
of 440 V, 50 Hz. The line current is 40 A and total power absorbed is 12 kW.

Calculate (1) resistance per phase (2) reactance per phase and (3) power factor of
circuit.

2RI A5A| Joss2ld Fadlsodal 22141 191 440V, 50 Hz oll 3 @ 21 dIj AHINE 09
8.9 dlgol S320] HER 40 A V1ol URU $E UIGR 12 kW &1, dl (1) A1 M(d
5% (2) ARAs2oA Uld 6% Al (3) Al52 ol Uld 35220 21Id3] 531

*hk
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