Roll No:-
Sem-I11 Diploma Exam 2023 (Odd)
[Time: 3 Hours] (Electrical Engineering) (Theory) [Max. Marks: 70]
Electrical Circuits (2020302-P)

- All questions are compulsory. (H‘l-ﬁ I°E] a{ﬁaﬁ% )}
- Marks are mentioned on the right side of each question. (3/& T+t 7% & T3 3R 3ifdhd fHA ]))

Group (A) (YU -Q)

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

(HaTfe U fawed ot gD ford]) :-

i. The power factor of a purely resistive AC circuit is

(g ufeRieue® AC Tfdhe &1 IR e ...... B)
(a) 1 (b) 0 ©) 2 (d) 0.5

ii. Inductive reactance depends upon

Ok ufafear ... AR w8
(a) Frequency (&Hqﬁl) (b) Voltage (Eﬁé\_rl) (c) Current (ﬁ'c{gﬁ YIRT)  (d) Power factor (UTd} Bn_dET)

iii.  The phase angle between voltage and current in a purely capacitive circuit in degrees is

(e HoRifeT 9iHe # Aieew 3R fiegd uRT S S o1 FaTHI........ WA R)

@?~o (b) 45 (c) 90 (d) 60
iv. The resistance of a series R-L circuit is 8 Ohm and inductive reactance is 6 Ohm. The value of impedance is
(U ATt 3R 31 3R 8 T Aiche BT UCRIY-URSD UlfohaT ... 31 & | Uianel BT dM 6 7)
(@ 14 Ohm (b) 10 Ohm (c) 20hm (d) 48 Ohm
V. The Quality- factor of a circuit is directly proportional to

(ot wfhe o1 wiferdt haer......... & T STUTfIe BIelT ©)
(a) Capacitance (?T?JTﬁ_clT) (b) Inductance (ﬁm (c) Resistance (CH%R}M) (d) Bothaand c (a 3R ¢ Eﬁ’f)

vi.  The value of impedance in parallel resonance is

(MR 3G § UfdameT &1 A ... 81T 8)

(@) Maximum (HgdH) (b) Minimum (|J7dH)  (c) Unity (3$I'§) (d) Zero (R[F)
vii.  Series resonance is also called
@ft A FL........ Ht BT ST B)
(@) Current Resonance (b) Power Resonance (c) Voltage Resonance  (d) All of these
(YRT 3fTS) QUESEERGI dlecs 3fIG) ESEEEIN)
viii.  The relation between line voltage and phase voltage in delta connection is
(STT B | AT dleesl 3R Bl diecs & o1 oY 8)
(a) Both are equal (Eﬁ=ﬁ ERER %) (c) Phase voltage is larger (bl diecst T gidT %)

(b) Line voltage is larger (?ﬂ%_"f?ﬁéﬁf W@?ﬂ%} (d) None of these ('si_rl'ff @fﬁ%ﬁ:ﬁf)
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iXx.  The line voltage of a star connected system is 400V. The value of phase voltage is
(Th TR g s RIeH BT ASH dlecs 400V | BT dlecs BT HM....... B)

(a) 200V (b) 800V (c) 500V (d) 231V
X. The phase voltage of a delta connected system is 220V. The value of line voltage is
(ST HIdCE RICH BT Hell dleesl 220V § | ASH dlees BIAM ......... )
(a) 220V (b) 440V (c) 110V (d) 100v
Xi. The electrical displacement between different phases for a 6- phase system is
(6 - YUl o forg A sar & & ......... faggd o= gt B)
(@) 30 Degree (b) 60 Degree (c) 120 Degree (d) 90 Degree

xii.  Three phase emfs are generated from

(T P STATH IUF 51 &)

(a) Compensator (b) Induction motor (c) Alternator (d) Transformer

ESHRH Hiey) (3TeTRAR) C

xiii.  KCL is based on
(Fd 3erid §)
(@) Principle of conservation of charge (&Ha"f?[ IR&1 Rygid W)
(b) Principle of conservation of energy (Sl TR&0T RIGTd TR)
(c) Principle of conservation of momentum @TW&WW W)
(d) None of these (E:Iﬁ | ﬁs‘ QTSW)

xiv.  KVL is based on
(KVL 3enid 8)
(@) Principle of conservation of charge (GTIa'EI[ TR&for ﬁl@ﬁtﬁ)
(b) Principle of conservation of energy (Bv‘_\rlf‘v'l?&l'UTﬁl@'lﬁqT)
(c) Principle of conservation of momentum (ﬂaﬂﬂ?&mﬁ@ﬁ W)

(d) None of these (sqfr qPIg :@)

xv.  The number of simultaneous equations to be solved in nodal analysis is

[rsd fazavo & g4 fT S ara gHwIIe THIGIUN & T8 T 7.)

@n (b) n-1 (c) n-2 (d) n-3

XVi.  Superposition Theorem is applicable for...... (ﬁCITCm\lrl‘-IH Uiy ... [°L3 gral %)
(@) Only linear circuits mﬁ@w Flﬁ'Tcr) (c) Linear bilateral circuits fgueia ‘v'l'%)
(b) Only bilateral circuits (%ﬁ@'q&ﬂum (d) Unilateral circuits (Teh dXWT Hlh <)

xvii.  If source impedance is complex, then maximum power transfer occurs when the load impedance is

the source impedance.

(?Ii%@ﬁg%@%ﬁﬂﬁ@ﬁ%,ﬂ‘f&mﬁﬁ gXiaRUI d9 BIdT © I s UfaereT Jd ufdemr
- )

(@) Equal to (b) Negative of (c) Negative of complex conjugate  (d) Complex conjugate of

(b SRTR) CBUITEHD & aRISR)  (SlTecl Y T ThRIHD) @ Tgm)
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xviii. According to Tellegen’s Theorem

(Tellegen Ctpcy HJIR)
(a) Sum of voltage is zero (Gleest T AT I 1T ©)
(b) Sum of current is zero (AT YT T AT I Bl ©)

(c) Sum of power is zero (QT%[W@I"TQE@FIT%)
(d) All of these (370 I )

xix.  Thevenin resistance is found by
Q3 ufcRly Jra fasan Sirar 8)
(@) Short circuit of all voltage sources
@Yt diees il &1 2 Tfhe)
(b) Open circuit of all current sources
YT URT Fdl BT e gRyY)
(c) Short circuit of all voltage sources and open circuit of all current sources
G} diee Tidl &1 Yie Fidbe 3R TH 4RT Al &1 T Hidbe)
(d) Open circuit of all voltage sources and short circuit of all current sources

@t diee Hidl &1 gar uRuY 3R Guft 4T Tl &1 2iE Fidbe)
xxX.  The maximum value of alternating voltage of a single phase is 400V. The rms value of the........
(UHd Bl P YATad! dleest o1 fIHTH JTF 400 V &1 RMS HM.......)
(a) 283V (b)200V (c) 100V (d) 300V

Group (B) (JU -

Q.2 State and explain Kirchhoff’s laws 4
(s o fad! &1 ford 3Tk e e )
OR (S1YdI)
State and explain Superposition Theorem 4
(GURUIGTRA g &1 ford 3R sarem 1 1)
Q.3 Explain behaviour of ac voltage and current in purely capacitive circuit. 4
(fozre uftifea uftuy o Tt aiee ol 3R YR & STIER &1 AR B )
OR (S{YdI)
Compare between series and parallel resonance. 4

(A0t 3R THHIR SATE & o1 g dr )

Q.4 A series R-L circuit have resistance of 20 Ohm and inductance of 0.5 Henry is connected across 4
220 V, 50 Hz supply. Calculate the value of current flowing through the circuit and power factor.

(U 90N 55 IRUY T UieRIY BT A 20 3 3R IR BT T 0.5 3R 5 [TRTY BT 220
diee , 50 Hz A1 SST a1 § o fayd U%??mQUWWHH T B )

State and explain Norton’s Theorem. 4
(AT & 0 P o SR ReAT B 1)
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Q.5 Write the advantages of three phase circuits over single phase circuits. 4
(@hd Hdl Glibe P gorrl T Aar dfbe & ardl &1 ferd 1)

OR (31YdT)
Derive expression of resonance frequency in parallel R-L-C circuit. 4
(MR SR-Ud-H! Gfche T 3{HTE 3HTGRI DI YAl Ued H )
Q.6 Explain the concepts of balanced and unbalanced loads in three phase circuits. 4
(Frar afde H Tgfed SiR SRigiid UR &1 S[ayRomsii & Irgmi|)
OR (31YdT)

Define active, reactive and apparent power in AC circuit and also draw power triangle. 4

(@S wfdbe H wfsha, ufafariier sk syl 2rafd 1 TR Y SR wife Bepior @i )

Group (C) (‘J'J-ﬁ)

Q.7 Find the current flowing through 20 Ohm resistor using nodal analysis. 6

(Arsd fIReYUT BT IUTNT HXP 20 A UfCRIE o ATHH I §84 ard! ¢RT &1 Idl a1

5Q 10 Q

Wy WW

0@ Fm im Oo

OR (31Yd)
Transform star network to a delta network. 6
Y C Y Y C g e
(R Heddh Dl Secl Aeds H dea )
Q.8 Derive the relation between line voltage & phase voltage and line current & phase current in three 6

phase star connected circuit.
(@H AHd TR Ry § AR diecsl dUT Bl diees 3R A3 f[dggd YRT 94T Bl faggd
YRT H e RO B 1)

OR (37YdT)
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Q.9

Q.10

A balanced star connected load of (8+j6) Ohm per phase is connected to a balanced 3- phase
400V supply. Find the phase voltage, phase current, line current, power factor, active power,

reactive power and apparent power.

(TP TJfeId TR IS foTwT Ufd Sl Ufaame &1 HH (8+j6) 311 8,31 Fdar 400 V 3MYfd I

SIST TR § l el dlee, ol fdggd URT, g fagyga

3R MR R BT TTUAT B 1)

A series R-L-C circuit consist of resistance of 1000 Ohm, an inductance of 100 mH, and a
capacitance of 10 pF. If a voltage of 100 V is applied across the combination then calculate Q-
factor, resonance frequency, bandwidth and half power of the circuit.

(b YUt & R-L-C URTY T UfaRIY &1 A 1000 31H , URdbed 100 mH YT FTRAT BT HH 100
pF g1 TS ST TGS I 100 V MY I SIST ST 8 a1 Q - U , 3G 3MgRy  d8fagy 3R

810 UTaR &1 TUHT i)

OR (374

State and prove Maximum Power Transfer Theorem for DC circuits and derive the expression for 6

maximum efficiency.

St fdhe & fore siftreran uTaR TRITR TR FdT iR g &% 3R 3ifrdaw gerar & for

SYad U B 1)

Derive expression for current in a series R-L-C circuit with neat circuit diagram and phasor

diagram. Draw impedance diagram

(TS Flche 3T 3R Hal W & 1Y Th Joft 3R-Ta-T Gfhe 7 fagyd 4T & forw

3feTfdd U - | UfdamaT 3R Wi 1)

Determine the node voltages and the current through the resistors using mesh method for the
network shown in figure.

OR (31T

ORTY § fEE@TT 7T Sead & forw 39 fafy &1 SuaT e gfaRie} & A1eas ¥ A dleed 3R

fagga urt FHuiia & 1)

m3 :\

&

C

6€2

202

12
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Q.11 Write short notes on the following: 6
a) Source transformation
b) Tellegen’s theorem

a) Id uRad4
b) Caloi BT THY)

OR (374

Write short notes on the following: 6
a) Reciprocity Theorem

b) Principle of duality in electric circuit

(raRifed W i e R

a) TR TH

b) fagga uftuy & ga @1 i)
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