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BTECH
(SEM I) THEORY EXAMINATION 2024-25
FUNDAMENTALS OF ELECTRICAL ENGINEERING
TIME: 3 HRS M.MARKS: 70

Note: Attempt all Sections. In case of any missing data; choose suitably.

SECTION A
1. Attempt all questions in brief. 2x07=14
Q no. Question CO | Level
a. Define bilateral and unilateral element. 1 K1
fgUel Td Uepuelid dc ! aRHTT Bl |
b. Define the RMS value and write the formula. 2 K1
SRUATH 9 IR oY 3R 7 ford |
c. A resistance of 15€, choke coil of 0.05 H and the capacitor of 0.03 F are | 2 K2
connected in series. Find the impedance of the circuit if frequency is 50

Hz.
15Q BT UfaRIY, 0.05 H BT Al BI3d 3R 0.03 F BT JUTRA gfaen o
9IS §U B Ufe 3mgiy 50 8 § ol Afdbe @ ufdamer I1d #3

d. Draw the phasor diagram of practical trancsformer at no load condition. 3 K2
fa1 €IS 1 R § T8RS CHIHR HLboR R -1
e. Write the condition for maximum efﬁ01ency of transformer. 3 K1
CIABIR Bt 3MfhdH G&fdl Bl 2d fIRau|
f. Define the commutator in DC machine. 4 K1
SRA A=A & IR F uRUINd &1 |
g. What is Switch fuse unit(SFU)? 5 K1
& WS gfAie (SFU) R1R?
SECTION B
2. Attempt any three of the following: 7x3=21
Q no. Question CO | Level
a. Find the current Ii and 12 using the Mesh analysis. 1 K6
Y fa=AU BT ITANT HXb adM 11 3R 12 Bt
A 5 Q B 10 Q C
lSV
) —20V
10Q
F 106 D
b. What is resonance curve-and prove the bandwidth of resonant frequency | 2 K4
isf—fi=
Www%sﬁ?ﬁl@ﬁﬁﬁwmﬁaﬁm@% fi =
PPl
C. Derive series resonance frequency in R-L-C circuit. A series R-L-C 3 K3
circuit has R=20 Q, L=0.1H and C=0.09F. Determine
(i) Resonant frequency
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(i1) Q factor of the circuit at resonance.

(iii) Bandwidth

3R-TA-I! fhe & §@an 3G MRy U 1| U Ja 3HR-
Ta-Hfhe H R=20 Q, L=0.1H 3R C=0.09F | J1d fHior

(i) SFTE S

(ii) 3G IR URYY BT Q IR |

(i) dsfagy

d. A three phase 50Hz ,2 pole induction motor has a full speed of 2860 | 4 K4

rpm. What is the (i) synchronous speed (ii)slip of the induction motorand
(ii1) rotor emf frequency?

TH T @ROT 50 Beol, 2 UId SSa-M Hlex &1 Ul T1fd 2860 RUTEH
g1 (i) Rispg Tits (i) Ssa=ME Hier o1 fAU 3R (i) AeR STATE
3Mafy 1 82

e. Explain construction of underground cable? Explain each layer of cable | 5 K3
with neat diagram. Why used of bedding in cable?

YT Fad & A0 & aR § §d? Had. &1 Tdd R HI WY
for GRT THEEY | Fad B afST BT IUGNT Fifsar ST g2

SECTION C
3. Attempt any one part of the following: 07x1=07

Q no. Question CO | Level
a. Find the voltage V1 and V2.using nodal analysis. 1 K5

T fATAYT BT ITANT FRP dleesl V1 3R V2 J1d B

10

e}

v

O 3

INQ) ?:20 4Q§ @) 74

L

= 1
b. Find the value of the currents:li; I> and I flowing clockwise in the first, | 1 K5
second and third mesh respectively.

%ﬁ,@%sﬁ??ﬂﬂiwﬁm ﬁmﬁmmﬁh,h@?
I; &1 M Td DI
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V-

4. Attempt any one part of the following: 07x1=07
Q no. Question CO | Level
a. Explain the phenomenon of parallel resonance circuit. Also derive the | 2 K4

formula for resonant frequency of the circuit with a pure capacitor in
parallel with a coil having resistance and inductanceas shown figure.

AR SATE URUY $t geT &I JHRA| URRIY 3R IR arel
FHedl & JAFIR G YRS d1a TRUY DT 3G SMafd &1 G ot

ISR
C
Ic I
" 1l
_Coil _
I, 1
lb—b—l—w—m\—‘—ql
L
‘ L5 2
I
fv\
AC,fHz
b. A series RLC circuit containing' a resistance of 12€, an inductance of | 2 K4

0.15H and a capacitor of 100uF are connected in series across a 100V,
50Hz supply. Calculate the total circuit impedance, the circuits current,
power factor and draw the voltage phasor diagram.

TS 4T HRUA Hibe SH 12Q BT URRIY, 0.15H & IRba
3R 100uF T T TURA 8, 100V, S0Hz 3MYfd & 4=ar § I3 gU |
$d Fithe ufaanr, Afthe Hie, U Haex & T0AT HX 3R dieed
ToR 3R §1U|
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5. Attempt any one part of the following: 07x1=07
Q no. Question CO | Level

a. The primary and secondary windings of a 600 kVA transformer have | 3 K5
resistance of 0.4 Q and 0.001 Q respectively. The primary and secondary
voltages are 6000 V and 200 V respectively. The iron loss is 3200 W.
Calculate the efficiency on full load at the load power factor being 0.8.

600 kVA TIHIER & Wyl iR fedas arfen o1 ufoiy Haen:
0.4 Q 3R 0.001 Q g1 UTYH® 3R feetas dieest HUWM: 6000 V 3R
200 V g1 @8 B 3200 W g1 A8 IR HhaeR 0.8 R guf dls W

Gl 1 TUMT Y|
b. Why does not use of transformer in DC supply and derive the EMF | 3 K3
equation?
SRR omyfd o TrawR &1 IuanT a4t €T fsar Sar 8iR SUAT®
FHIDHRUT Al g1 (HpTell ST
6. Attempt any one part of the following: 07x1=07
Q no. Question CO | Level

a. Explain the working principle of DC generator and also Derive the EMF | 4 K3
equation of DC generator.

S SRR & Hrd Rigid Bt IR B IR SR TR FI
SUATG HIH o U ®R |

b. Calculate the emf generated by a 6 pole DC generator having 480 | 4 K5
conductors and driven at a speed of 1200 rpm. The flux per pole.is 0.012
Wb. Assume the generator to be (a) Lap wound (b) Wave wound.

480%@3@ 1200 RUTTH &t 7fd I ITferd 6 Ui St
SReR ERT 3T STHTH Hi ITUMT HY | l;rl?f Ui A 0.012 Whe |
WW%W@ Lap wound, (Eﬁ) Wave WOLlIld%'

7. Attempt any one part of the following: 07x1=07

Q no. Question CO | Level

a. What is Bus-bars in power system? Write the type of Bus-bars. Explain | 5 K3
the single Bus-bars system.

faggd sgawn §f 99-aR 1 g7 §9-aRI & UHR | e 99-
SR YUl 1 JHSS |

b. What is ELCB and why-it.is used? Explain the Voltage type of ELCB | 5 K3
with suitable diagram:

Suaiiel 7 § SR SUBT IUANT i fahar Sar B2 Suaiel &
dieesl YR Bl SU o & 1Y JHART
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