Roll No:-
Sem-I111 Diploma Exam 2023 (Odd)
[Time: 3 Hours] (Electrical Engineering) (Theory) [Max. Marks: 70]
Electrical Circuits & Network (1620302-P)

- All questions are compulsory. (ﬂﬂ-ﬁ 1K) G{ﬁ?ﬂﬁf%l)
- Marks are mentioned on the right side of each question. (3 T Uy & T8 3R &mmél)

Group (A) (YU -¥)

Q.1 Choose the most suitable answer from the following options. (1*20=20)

(Taifee Sudad fawed &1 gasx ) :-

i Maximum power is transferred when the load resistance is :
(HETH fd T RIFTRY a9 BidT § ofd 4R TRy )
(a) Equal to half of the source resistance ﬁﬁ OfoRIY & 319 o SRISR gidl %)
(b) Equal to source resistance (Eh?r TfRIY & SRTER Eﬁ?ﬂ %)
(c) Equal to zero (R[U & SR BIdT %)
(d) None of these (E:I'Ef | ﬁ'ﬁc 7-|€°f|)

ii. Thevenin’s Theorem is applied to

QT HI U A AISEg )
(2) An active and non-linear network (Y% Tfhd T 3RWT Aeddh)
(b) An active and linear network (Y% Tfehd Td YWG Hedo)
(c) A passive and non-linear network (Uch fAfspa Tq IR m
(d) A passive and linear network (Tch fAfspa wd g m

iii. N%rton current is equal to the current passing through the short circuited terminals.
QIR CHAT ®I g URuT SN GRT YaTfd URT & SRISR BId1 § )
(a) Output (3T3CYC)  (b) Input (3TYS)  (c) Both (a) and (b) ((31) Td (&) GIHI)  (d) None of these (30 I CAERKIT)

iv. Nodal analysis is based on :
QIESACESEL TR 3R BIT 8 2)
(a) KVL (b) KCL (c) Both (a) and (b) ((3) Td @) @F)  (d) None of these (371 T &g ol l)
V. The RMS value of a sine wave of peak value I, is given by :
(AT I &1 3R, TH. TH. A4 grT afe AedH A 1, B11)
@) Im (b) I, /2 (©) 2Im/m (d) In/V2
Vi. The time period of a sinusoidal yvaveform with 100 Hz frequency is second.
(100 Hz 3MGRI & ST I BT JHY =R IPS Q)
(a) 10 (b) 1 (c) 0.1 0.01
vii.  The form factor of a sine wave is:
(T I T BT BIH thae? RGIGE)
(a) 0.637 (b) 0.707 (c) 1.11 (d) 1.414
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viii.  An ideal constant voltage source has ___internal resistance.

(U 3HTaT RR dees Wid &1 3RS IRy g1 g)

(a) Infinite (37) (b) Zero () (c) High (=) (d) None of these (31 T ®I3 71g11)
iX. Kirchhoff’s voltage law is concerned with
(=T 1 oot o SEEIBREIED!
@ Jur)ction voltage (b) Battery EMF (c) I R drops (d) Both (b) and (c)
GEREKIGE) (3e faggd aree wo) (31T, 3R FT) (@) Td (&) &
X. Which of the following energy used anywhere economically?
rafalea § 3 oF S fife T T &gt ot IuahT fear s 87)
(a) Solar energy (?ﬁ?lf RS1)) (c) Ocean energy (‘GIHE(T ot
(b) Tidal energy (SdIR-dICT $Hl) (d) None of these (g:l'»ef | ﬁ"sc -_-l—E)pr)
Xi. In pure resistive circuit, the‘phase angle between A. C. voltage and gurrent is:
(= vfcRiys uRuy & T Y. diecs a1 URT o S Sl HI0T BT A HGIED
(a) 180° (b) 90° (c) 0° (d) None of these (3TH T ®I3 7Tg1 1)
Xii. In a pure inductive cirquit, the power factor is
RTe ke ooy §, gl quis &g )
(a) Zero (R[Y) (b) Minimum (cTY<IH) (c) Maximum (HgdH) (d) Infinity (3{)
xiii.  Inpure ca}pacitive circuit,. thg capacitive reactance is to the frequency of A. C.
(e Genfea ufkuy o, Tenfes ufa ard ©. 3. & smafa &1 RGIGE)
(a) Directly proportional (b) Inversely proportional  (c) Both (a) and (b) (d) None of these

((30) W& (&) &) G A B )
xiv. By using two wattmeter, power can be measured in:
(@I aTeHIeR T IUTNT HR fad T AT o IHaT B )

(@) 3 - phase, 2 - wire system (ﬁw G-dR tl?s{ﬁl) (c) 3 - phase, 4 - wire system daw IdR-dR q?&"l%f)
(b) 3 - phase, 3 - wire system (ﬁw dH-dR UIE'I%D (d) All of the above (G'qﬁ?ﬁ Hﬂ-ﬁ)

Xv.  Three identical resistances each of value 30 Q are connected in delta network across 400 V, 3 - phase supply. The
value of resistance in each leg of the equivalent star connected load will be

meumﬁmmmzog% ST Aead H 400 v & Ufd Biser 3Mgfd & 91y oS T R
T R T HR H ol R 3P TS R BT URRIY BTAF 81

(a) 90 Q (90 31H) (b) 60 Q (60 3{TH) (©) 15Q (15 3MH) (d) 10 Q (10 3{TH)

xvi.  Inathree phase delta connected system:
(U Apdr Seel FHH Ukl §)
(2) Line Voltage = Phase Voltage (@13 dlee = Thol dlecol)
(b) Line Current = Phase Current (FIT'SCT-[ &R = ol YIRT)
(c) Phase Current = v3 x Line Current ((pSl ¥1RT = v/3 x T3 YR)
(d) Phase Voltage = /3 x Line Voltage (W gleedl = V3 x ?ﬂ%“*f Gﬁ@\_ﬂ)

xvii. A series RLC circuit is said to be in electrical resonance when its net is zero.
(@H RLC 90T g URUY faggdig 31 § a9 $el 9Idl § 51 39! $d BTG )
(a) Reactance (Eﬂ%fﬂ'l?l) (b) Resistance (Cfﬁlﬁﬂ) (c) Impedance (CIﬁIEIT?JT) (d) None of these (3?1?[ | m :lgafl)
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xviii.  Q - factor of RLC electrical CII’CUI'[ is defined by the following expression:

(RLC fagga ufuy &1 @ - Traex FufaRad =iee & gRT uRHIftd fear smar g )
@ 02 O - @R

Xix.  The voltage applied in a series RLC circuitwheni =5mA,V, =35V, V., =25V and R = 1000 Q is:
@ofigg RLC TRUY H SMRIMUd dieeT BT HAF SIS i = 5mA, V, =35V, V, = 25V JUTR = 1000 Q &I ol
BI g 2)

(a) 45 V (b) 55 VV () 65 V d) 75V

XX. The power factor of series RLC circuit lies
(3ot 95 oR. Te. . Ruy BT AR PG g
(a) Between zero and unity lagging ([ Td s_clv"l'st & A 13[%|TIT13'I)T)
(b) Between zero and unity leading ([ Td 3$I'sc & He \3-I"JI"TI'Jﬂ)
(c) Between zero and unity lagging or Ieadlng ™ Tq '5’651"&‘: & T GHATHT A1 &F;ITHIﬁ)

(d) None of these (sqﬁ I ﬁ'sc
Group (B) (U &
Q.2  State and explain Norton’s theorem with suitable network. 4
QAT eadh & 1Y e & YHY &) fond Td 3! e o)
OR (31Yd)
State and explain superposition theorem with suitable circuit. 4

(AN URUY & 1Y URUISIRM U0 P foRd Td SHPbT ARSAT D 1)

SN

Q.3 Explain the Delta connection in three phase system with neat diagram and give the relation between (i) Line
Voltage and Phase Voltage (ii) Line Current and Phase Current.
N

(a3 o &1 Geradl ¥ Addl Ugfd # Seel g &1 SRl B adT (i) Aa- dieesl Ud ol diees]
(ii) AT YRT TS Bl YRT & s Iy ol ford 1)
OR (3fyd)

What are the reasons for the use of three phase system over single phase system? Describe it. 4

(UHd Bl Ugfd BT 30eT e Ugfa &1 ST B & DI - DI HRUT g2 YD qUH B 1)

Q.4 What is electric current. State and explain Kirchhoff’s current law with suitable network. 4
(aggd 4RI 1 52 fhais & 4RI e &1 ford Ud Sugad "ede o A1y SHH! RS Y )
OR (31¥ydT)

Two resistors R; and R, give combined resistance of 4.5 Q when in series and 1 © when in parallel. 4
Calculate R; and Ry.

(&1 IfRIE R, TG R, BT WG UioRIY 4.5 8 0 I AN S € Ud 1. 0 8 o9 d GHHIR HH A B

R, Td R, I TMOAT HI 1)
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Q.5 Define root mean square value of an alternating current and find and expression for it by analytical method. 4

Wgﬁﬁwmaﬁquﬁmﬁuﬁmﬁaﬁmmmﬁ@wﬁﬁr gR1 U oI
T B 1)

OR (31yYd)
Explain the behavior of A. C. through Pure Inductance only. 4

(Bhad fag IR T T Il & 3R &1 RS D1 1)

Q.6  Explain impedance triangle and power factor in single phase A. C. circuit. 4
(Uhd Hall T 4. gy o Feite=g FAyst ud Qfdd uiie o arar &1 1)
OR (31Ydn)
Explain resonance in R-L-C parallel circuit and find an expression for resonant frequency. 4
(TEFTR 0 T TS 3R, TA. Ul. GRTY BT TG D1 TRAT B Td 3Hb 3G SHTRI & fog
ST U e )

Group (C) (g9 - ¥

Q.7 Explain the following Power Factor improvement equipments: - 6
Q) Static Capacitors
(i) Synchronous Condensers
(iii) Phase Advancers.

(Frafifaa wfd quie gfgeRre 43 B e &Y -

)  Qfae ufear
(i) I Dlfcid GUTRA
(i) <l
OR (31Ydm)
Three coils each having a resistance of 40 Q and inductive reactance of 30 Q are connected in star form to a 6

400 V, 3 - phase 50 Hz A. C. supply. Calculate (i) Line Current (ii) Power Factor (iii) Power supplied.

(1 oSl foT T TS BT UaRTY 40 © TUT IR Ui 30 Q §, TR FU H 400 V, HHAT 50 Hz
3T o T . SMYfef & JS T § | 1 B3 - (i) AR YR (i) fad oMb (i) 3mYfeian

Q.8 State and explain Thevenin’s theorem. Find the current in 30 Q resistance in the given circuit using 6
Thevenin’s theorem.

Ao & THY B ford T TR 3 | Yo & THG BT U] IR 8 T gRuy & 30 @ TRy
T YRT BT HME 1 D)

OR (3ydT)
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Three resistances are connected in Delta form. Find the equivalent resistances when they are connected in 6
star form.

@ iRy Seel U H 9 T § | 91d 3 UfeRiel &) TR ®9 & Siie 91d g dl 370! JHded
TfeRIY 1 B )

Q.9 Arresistance of 20 Q, an Inductance of 0.2 H and a capacitance of 100 uF are connected in series across 220 6
V, 50 Hz supply. Find :- (i) Impedance (ii) VVoltage across L and C and (iii) Power factor.

(@ 20 Q HT URIY, TP 0.2 H BT ISP Td U 100 uF BT UM, 220 V, 50 Hz TaTI & 1Y 907 S
TR BUTI 3 T DY - (i) TRIETHT (ii) L T ¢ b 3R-AR fava (iii) Wik 1uriep)
OR (3fYd)

Explain the behavior of A. C. through R-L series circuit with phasor diagram and wave form. Find the 6
expression for power consumed in this circuit.

(3R, Td. 90t 9 IRUY H T. . BT TR0 Sl o T a1 AT o 1Y SIRAT B | 39 gGROY o
o TUd o o ol U e 1)

Q.10 Find the current in each resistor in the given circuit using Nodal Analysis method. 6

ﬁ&@uﬁu%%qﬁﬁuﬁwmmﬁwﬁ@wﬁfﬁmwaﬁn
&S 2

OR (37a)

Use mesh analysis to find the current in each resistor in the given circuit. 6

(a0 T URUY & U UfcRIY H URT BT A A fI2dw0T gRT 1 DR 1)
Lo 402~
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Q.11 Write short notes on any two of the following: 6
(a) Quality factor of RLC parallel resonant circuit
(b) Maximum Power Transfer Theorem
(c) Average value of an A. C.

(afeiRad ® ¥ fobgi &1 iR dfgred fewuft ferg: -

(3f) THFR % F 3R, Td. 1. 3gHTe URTY BT IoradT oMH
(§) HETH Tfad TR U7y

@) T. T BT 3gd 9m)

OR (37Ya)

Write short notes on any two of the following: 6
(i) Generation of three phase emf.

(ii) Ideal Sources

(iii) True Power and Reactive Power for A. C.

(afeRed o 9 fhgl & W) Gigm feuft ford: -

(i) e faggd arg® ¢ &1 51

(ii) 3MTaR Tl

(iii) T. 1. & fore arafo® wifad T wfdard wfad)

% % %k %k *k
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