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BTECH
(SEM I1) 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 | C
0
a. What is unilateral and bilateral element? 2 1
UHYEy Td fguad ded o1 &?
b. What is Kirchhoff’s law? 2 1
forars &1 g &1 82
C. What is the average power in a pure capacitive circuit? 2 2
T PO Fiche H e wfe «m 22
d. What is the condition for positive voltage regulation in a transformer? 2 3
E'N'CFITTT | positive e fafga ot fRufa %’)
e. Write the formulae for efficiency of Transformer. What is the condition | 2 3

for maximum efficiency of transformer?
CIITHR B G&fdl & I fARau | TRIHIER @t 3w ad gerdl &1 rd
ERIN,

f. A 3-phase 440 V, 50 Hz induction motor has-a 5% slip. What will be the | 2 4
frequency of the rotor current?

T 3-1df 440 V, 50 Hz SSIRIH AIex & 5% T giat 81 Jex URT
D1 3Mghi & g
g. What are the common problems that occur during electrical installations? 2 5

faggd RITATSH & GRM B aTel A =T &1 82

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

a. Using nodal analysis find the branch currents in the circuit. _ 7 1
Tred fa=eT0T BT SUTNT HRh Aidhe H AT YRISHT BT udl A |

20
MWW—t

6V | 30 129? <D4A

>

b. Derive mathematically.dynamic impedance (Zp) offered by RLC parallel | 7 2
circuit under resonance. Also, draw its phasor diagram.

3FAE & dgd RUR JHMIGR Wfhe gRT Udifad Tiorda
TR U (2o) T B3 | 3D TRO1 3RE HT §913d |

C. What is the purpose of an equivalent circuit of a transformer? Obtain the | 7 3
approximate equivalent circuit of a transformer as referred to the primary with
all necessary parameters.
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SIHTHR & YA Fide &1 3539 7 82 Guft 31azges Amucst & Iqry
A § Hehid TwER &1 SraT-d SHded dfdhe U $e |

What is magnetic material and write the type and explain it?

49919 Uard 1 § qUT UHR [IRaT 71 I9ems?

What do you understand by earthing and neutral grounding in Electrical
wiring? Discuss the Importance of earthing.

Zafdedma araieT | T 3R ged TEfET & 3y 1 I &2
31T & Hg@ W T |

SECTIONC
Attempt any one part of the following:

7x1=7

Find current in 4-ohm resistor in figure using Mesh analysis.

Meshﬁﬁzwmwmﬁaﬁ4-m&mﬁ%ﬁwmﬁ|
5 602
"M AN

G 4§2§ m§<)n

Find current i using Nodal analysis in given circuit.

fau v gfhe & Ned AT HT ST HIb BHIc BT Ud]
M|

l A -
62 t:
Z30 L T 44 leﬂ

- A 12

b

Attempt any one part of the following:

7x1=

~

Explain the phenomenon of resonance.in-series R-L-C circuit. Also derive the
expressmns for cut-off frequenues band width and quality factor.

R-TA-X Widhe H SfFHTG B! b B RS B | He-Hh
aﬁ%@%ﬁ,é@ﬁ@é@?@ﬂﬁw%mﬁm@mlﬁm
|

A 3 phase voltage source has a phase voltage of 120V and supplies
star connected load having impedance 36+j48CQ per phase. Calculate:
(@) line voltage (b) line current (c) power factor (d) total 3 phase power
supplied to the load.

gswm@aﬁlzovwwmm%sﬁvmm

gfd TRUT UfAameT 36+j48Q AT €R Hide s AlS | TUMET v:
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(Q) T2 dlees (@) AR Hie (@) TR HhaeR (S Fd 3 IR0 UTaR
YR & fore omgfd &t 15|
5. Attempt any one part of the following: 7x1=7

a. A 20kVA, 2000V/200V, single-phase, 50 Hz transformer has a primary | 7 3
resistance of 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, reactance and impedance referred to primary
(i) Supply current

(iii) Total copper loss

Draw approximate equivalent circuit.

T& 20KVA, 2000V/200V, THd-2RUT, 50 BT TRIBTHR T Wi

TfeRiY 1.5 Q 3R ufdfeear 2 o g1 fgdias ufeRiy iR ufafesan
HAT: 0.015Q 3R 0.02 Q7| TABIR H A TS P 0.2 TR

Hax R 1A G| ST
(i) T iRy, ufdfeear ok ufdarer. &) wufie Fel ST §
(i) IS P
(iii) die Pt Ha g
ST 99 URTY §1U
b. Explain the working principle of ‘transformer and derive the EMF |7 3
equation.
TNGIR & $ Rgd & el &1 R SuHuH JHIGHR0
I He|
6. Attempt any one part of the following: 7x1=7
a. Explain the working principle of 3 phase synchronous motor also | 7 4
explain any one startlng method of synchronous motor!
3% RipHY HAik & HA Nigid & qssy aur sy
Ak $i fodl T 3R fafY &1 v gugmul
b. Draw and explain the torque-slip characteristics of a 3-® induction | 7 4
motor indicating the starting torque, the maximum torque and operating
region.
URMNG Tldh, 3ifiman i 3R MTRICT & &I g/ g 3-0
gSRM HIcR DI clop-Rad faRwarsll & a8 iR IHgmy|
7. Attempt any one part of the following: 7x1=7
a. Explain the construction of cable with suitable diagram and write each | 7 5

layer. What is use of insulation layer and metallic sheath?

Had B WA D IWYe o Ffgd ST dUT Ydd WRd
ol fIfau| YA WRd 3R U HTaRUT &1 T IUINT 32
b. What is lighting? What is the best lightning protection ? Explain it. 7 5
Lighting 3T 82 Lighting ¥ T 313! JR&M R 82 34 I3 |
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