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B.TECH.
(SEM 1I) THEORY EXAMINATION 2022-23
FUNDAMENTALS OF ELECTRICAL ENGINEERING

Time: 3 Hours Total Marks: 70
HHT: 03 TUS qeIte: 70
Note:

1. Attempt all Sections. If require any missing data; then choose suitably.
2. The question paper may be answered in Hindi Language, English Language or
in the mixed language of Hindi and English, as per convenience.
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SECTION A

1. Attempt all questions in brief. 2x7=14
1 & gl 31 Hem § Saw AR

(a) Describe KCL and KVL with necessary circuit representation.
HAEALTT qihe TTA T8 6 9120 KCL 3T KVLFT aui H7|

(b)  Describe the Active elements and Passive elements with examples.
atwT Teat i ATShT et 1 IaTgor gigd avid w1l

(c) Derive that average power consumed by.a pure inductor is zero
I~ Hirora & w&g@wmwﬁﬁﬁw&ﬁ&m@

(d)  Draw the phasor dia I‘Q@Qf apractical two winding transformer in no-load condition?

Fﬁ?vﬁ‘s’ﬁaﬁfr T AT TR FT el 3 JHT0?
(e) Descrlbe bri dlfferent types of DC machines?
%‘ 7ol T T H FTT 2
® Descrlb@leﬂy different-types of cables?
faferer s Fael B FarT 7 qui F2

(g)  Determine the average value of sinusoidal current i= I, sina in one complete cycle?

T IO =% | HIeAaTEed €T i= 1, sina 7 e g7 fauifia w32

SECTION P
2. Attempt any three of the following: 7x3=21
=1 & 9 felt 9 v @1 SR g
(a) Use nodal analysis to find the currents in various resistors of the circuit shown
below.
qreo fAgwr &1 IwT #&% = fGEme v gfFe F At gfaaat § amst v
HIT 7T HY |
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(b)  Determine the mathematical expression for instantaneous power and average power
in case of R, L and C, elements connected in series across a single phase AC supply
of voltage v=V,Sin(wt)? Also draw the instantaneous power waveform?

TS v=V,Sin(wt) T THS st THT T & J@T | 2 R, L ¥ C T & ATHA
¥ qrehtfers of<w X siea of<r ¥ foro wfordr erfeerfxe fRatfia #3 qreerfoes
9T~ T T0TeT | I9 133

(c) Describe different types of transformer losses and methods to minimize it?

ffor T % TR ST oY 38 7 i & T 67 U A

(d) Derive the torque equation for DC machines.?

STt geftat & forg ats gefisaor a1 w2

(e) Describe briefly the types of batteries and explain anyone with necessary diagram?

FeAT F TR T FET H 19 2 T e = afza et v #r qaesm)

SECTION C

3. Attempt any one part of the following: 7x1=7
et § 4 e o we &1 Sk AR |

(a)  Determine the set of Mesh equations that are required.to solve the network given in
below circuit diagram.

F= few v gféhe s § RU 10 Aead Fgd F & (7 raeasd AW gHiEwon
1 72 fatha w3

3A

()
S

(b)  Determine the currents in the various branches of the!circuit shown below by nodal

analysis.
Treo fAguw g A= ety T afde i i omarsit § s w v Raior w2
A 200 L B 50 I g I 100 p

80V

4. Attempt any one part of the following: T7x1=17
foe 7 @l v uee &1 SR g |

(a)  Derive the mathematical relationship between phase and line quantities in a 3-phase
star configuration with the help of phasor diagram?

THSTY G T FrAAT | 3-%sT qTT favame § St 3T A2 /TSl & o= [rorT
el TTH Fi?
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(b)  Derive the equation for resonant frequency in case of series RLC circuit. Also draw the
phasor diagram of resultant Voltage and Current in series RLC circuit in resonant
condition.

gGAT RLC dfhe 3fiT FHMTGE RLC dfe % I8 § IqA18 g & (o Feimor
T | AT Ruafa # sfEen et afhe § Rt Jieest #fiT #e w7 wee
ST |l T
S. Attempt any one part of the following: 7x1=17
o 4§ 4 el v g T IR A |

(a) A 100 kVA, single-phase transformer has iron loss of 600 W and a copper loss of 1.5
kW at full-load current. Calculate the efficiency at (i) full load and 0.8 lagging pf, and
(i1) half load and unity pf?

TF 100 kVA, THA-HST STEEHT | TU-ATS 91T ¢ 600 W T I g & 1.5
foretraTe T &< g 2l gl (i) T ArE ¥ 0.8 TENTHT pf, 3% (i) 94 e T
THTS pf I¥ T&1aT T TOMET F3 |

(b)  Draw the complete equivalent circuit model of a real transformer. and explain its
different parameters?
U AT STERTHT T Q0 U Aiehe HISd aqT0 Sli¥ SHa [T+ parameters
ST F |

6. Attempt any one part of the following: 7x1=17
1 4 ¥ 5 1 99 &1 SaR S |

(a)  Describe the working principle and slip-torque characteristics of a three- phase
Induction motor?

ﬁ?ﬁﬁ@?ﬁﬁﬁ@ﬁ%ﬁaﬁr%ﬂﬁ%ﬁwﬁmmﬁfa

(b)  Describe differe &}es of PC machines with necessary circuit diagrams,
WQWWA&?%W&%%W%%HQ%WW@|

7. Attemp § one part of the following: 7x1=17
o # @f fodT T U3 BT Sk IRTY |

(a)  Draw the typical constructional diagram of a Copper; 3'core, armoured XLPE cable
and describe the purpose of each layer.

FUT, 3 FX, ged<ae XLPE Fae T (&g THATHS AE 9970 3T To4F 937 %
ILLT FHT AU FHL|

(b)  Describe the working principle of an MCB along with the necessary circuit diagrams?

ATIYTF Gieha ATLET F AT THHTAT F 14 [Hgid FT 0 F92
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