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BTECH
(SEM 1) THEORY EXAMINATION 2023-24
FUNDAMENTALS OF ELECTRICAL ENGINEERING
TIME: 3HRS M.MARKS: 70

Note: 1. Attempt all Sections. If require any missing data; then choose suitably.

SECTION A
1. Attempt all questions in brief. 2x7=14
Q no. Question Marks CcoO
a. What is the internal resistance of ideal voltage and ideal current source? 2 1
31TeRt dleel SR 3MTeRT YRT AId &1 HaRe TRy o1 82
b. Describe briefly the following elements with examples: 2 1
Q) Unilateral and Bilateral elements.
(i) Linear and non-linear elements.
fafiRad Il &1 Iarerur dfgd dag o 9o &
(i) Tpue 3R fguela aa@|
(i) Y& IR RIG® |
C. Determine the RMS and average value of sinusoidal current i = IxSinwt in 2 2

one complete cycle.
TH gUf 9 B HRTHTY 3R WEAAZS URT i = 4nSinot HT 30 T
i ® |

d. In a series RLC circuit, R =2Q, L = 2mH; C = 10pF. Find the resonant 2 2
frequency and Q-factor.

TP AT SRTAYT Gfhe T, R=20,1'=2mH, C=10pF. TSTTHM 3MgRY 3R

F-HRD J1d DI

e. Draw the phasor diagram of-ideal transformer at no-load condition. 2 3
-drs fufq o aexf g ER &1 ok $RE -1

f. What is the function of commutator and brushes in DC generator? 2 4

SRR SRR & Hrgeer R §=I &1 7T B 82

g. Define the following terms: 2 5
Q) Bus-bar
(i) Cable
9 gl &t ARe HY:
(i) §9-dR
(i) dR

SECTION B

2. Attempt any three of the following: 7x3=21
Q no. Question Marks | CO

a. Calculate the current across 10 Q resistor using nodal analysis in the following 7 1
circuit:

frafeRad Sfcre & Aisd faRvur &1 IUART B 10 Q RIS | YRT B!
U] B
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40v(®) 8Q § 10 (1)5A
b. A colil of resistance 8Q and inductance 0.1H is connected in series with a 7 2

condenser of 160uF across 230V, 50 Hz supply. Calculate complex
impedance, current and power factor.

TfeRIY 8Q 3R SIAIRTUT 0.1H Y TP HISd 230V, 50 Hz 3MYfd H 160pF
HeTIR & Y YA H ST g3 & | S Ufdane, URT 3R Mfad SRS
DI TTUHET B

C. Derive an expression of EMF equation of transformer. A 25 KVA transformer 7 3
has 250 turns on primary and 40 turns on secondary. The primary is supplied
with 1500 V, 50 Hz alternating supply. Calculate (i) The rated primary and
secondary currents, (ii) maximum flux in the core.

Wmﬁs{%&%waﬁmﬁqwﬁvﬁ
TIETR TR 250 T 3R YFed W 40 5 ¥ WA BT 1500 V, 50 Hz
T STYfd o 1 3Yfd B AT § | T3 (i) TUTHS Jeaidh SR
HAHS YR, (i) PR T SHHad Uag|

d. A 3-¢, 50Hz induction motor has 6 poles and operates with a slip of 5% at a 7 4
certain load. Determine (i) TheSpeed of rotor with respect to stator, (ii) the
frequency of rotor current, (iii) the speed of rotor magnetic field with respect
to the stator.

TP 3-¢, 50Hz SSIF HIeX A 6 T BId & 3R T8 U [fd s u 5% Pt
U & Ty Fanfera a1 81 FAuiia & (i) Wex & Ty 7 A BI, (i)
RN YRT D1 MR, (jii) Wex & Aoy H e DT &F Bl |

e. With the help of necessary diagram, explain the working principle of 7 5
following: (i) Miniature circuit breaker, (ii) Earth-leakage.circuit breaker.

TS 3T D! T ¥ FHfRad & w1l Rigid & AR HY: (i) TG
fche S&R, (ji) Y-t Aldhe SH|

SECTION C
3. Attempt any one part of the following: 7x1=7
Q no. Quiestion Marks | CO
a. Calculate the current across_all resistor in the following circuit using mesh 7 1

analysis.
AT fIRAwUr &1 ITANT Hs aferiRad gfde H T sraiysd! § ¢4RT 3t
T X |
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20 40
b. Calculate the current across 1€ in the following circuit: 7 1
fafeiad gfche # 10 & UR URT &1 70T R
1A
N

4. Attempt any one part of the following: 7x1=d
Q no. Question Marks ™| “CO
a. Derive an expression for the resonance frequency of the series RLC circuit 7 2

with phasor diagram. A series RLC citcuit has R =10€Q, L=0.1H, and C =8 pF.
Determine (i) Resonant frequency (ii) Bandwidth (iii) Q-factor of the circuit at
resonance and (iv) Half-power frequencies.

TN R & 1Y JAAT SRUAH! Hfdhe D1 3Ihu- MIRT & [ Th
Sifreafed U o | U 4@l SRUA ¥fdhe H R =100, L=0.1H, R C=8
uF%lﬁ%ﬁﬁHaﬁ(u)wa{@%(u)é@ﬁgu(m)sﬁwﬂuwr%w
F-HRS AR (iv) Ad-faq g

b. Derive the relation between line and phase voltages in-a 3-¢, star-connected 7 2
circuit. A balanced star-connected load of (3+j4) Q/phase is connected to a 3-
¢, 400 V supply. Calculate the line current, power. factor, active and reactive
power drawn from the supply

3-¢, TR-Fdes Ifdhe ff SIER G?IT o dlc't\rl & o GaY U Bl
QU (3+j4) BT UH TJfed WR-FHHaS Al 3-¢, 400 V YL F ST &
3yfel & Wit 71 2T URT, UTeR BR, Wik MR ufafsrarie widd
NEIER]

5. Attempt any one part of thefollowing: 7x1=7
Q no. Question Marks | CO

a. A 20 kVA, 2000V/200V, 1-¢, 50 Hz transformer has a primary resistance of 7 3
1.5 Q and reactance of 2 Q. The secondary resistance and reactance are 0.015
Q and 0.02 Q respectively. The no-load current of transformer is 1A at 0.2
power factor. Determine:

(i) Equivalent resistance and reactance referred to primary.
(i) Total copper loss.
TH 20 KVA, 2000V/200V, 1-¢, 50 Hz TRIBTHR &1 WUTH® URRIY 1.5 Q

3R ufafeear 2 @ g1 fgdiae ufaRiy 3R ufafssar sH: 0.015 Q 3R 0.02
Q g | TRIBRER &1 A1-818 HE 0.2 UTR haex R 1A g1 Fyifd &%
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(i) Teifirep o T o FHG gfeRIe 3R T ufaemd|
(i) mel
b. A coil of 200 turns wound uniformly on an iron ring of mean circumference 7 3

10 cm and cross-sectional area 5 cm?. Current 10 A is flowing through the coil.
Relative permeability of the material is 2500. Find (i) MMF, (ii) Magnetizing
force, (iii) Total flux, (iv) Reluctance.

200 E[ATAT &1 T pieel 10 AT e TR 3R 5 A ST e Athe
aTell U R B ST TR THA =7 F 0 St 81 Pisd 4 10 A YURT
yaTfed g e ¥ 1 Wil 1 Jrde URITRIGT 2500 B 1 WS (i) THUATD, (i)
GBI Fd, (iii) o WdTg, (iv) =TI

6. Attempt any one part of the following: 7x1=7
Q no. Question Marks | CO
a. Derive the expression of EMF equation of DC generator. A 4-pole DC shunt 7 4

generator with lap-connected armature supplies a load of 100 A at 200V. The
armature resistance is 0.1 Q and shunt field resistance is 80 Q. Find the total
armature current and EMF generated.

SRi SRR & SUATH HIHRUN &1 SN U B | AU-FHAae S
TR & 1Y T 4-U1d ST e SR 200V TR 100 T HT A8 SMYfd
HA1 g | MR UfaRIY 0.1 Q § 3R T &7 Uiy 80 Q § | Hof SR URT
3R I STATD 1 IS

b. Why 1-¢ induction motor is not self-starting? What are the methods of 7 4
starting? Explain any one of them.

1-¢ SSIRM HIeR h-LIeT &) el 82 TE B & aib 31 g2 370 &

forddt uep @ TR |
7. Attempt any one part of the following: 7x1=7
Q no. Question Marks | CO
a. Draw the typical construction diagram of a cable. Also explain the importance 7 5

of each layer.

U dR o1 [ARF AT 3IRE §91¢ | Uds URd &1 Hgd v gassa |

b. What is the difference between earthing and grounding? Also discuss the 7 5
different methods of earthing?

ST SR USTET & R 3icR B2 3iffay &) fafirsy faferl or o == %2




