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BTECH
(SEM I) THEORY EXAMINATION 2025-26
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. 02x7=14
Q | Question CO | Level
no.
a. | Define the following Col
(1) dependent source (ii) linear element (iii) inductance

fFrafefed o aReuid H— (i) Snf3d 9 (i) YRS 3/aad (i) IRPd
b. | State the Kirchhoft’s Current Law (KCL) and Kirchhoff’s Voltage Law | CO1
(KVL).

fepeigth T YRT T (KCL) T fhieits &1 diees fFaH (KVL)
ferfaa

c. | Define the expression for form factor and peak factor. CO2
BiH e 3R Yids Taex & oIt TaTuR ol gRHUTRT Y|
d. | What is the condition for series resonance? What happens to the CO2
impedance of a series RLC circuit at resonance?

SRGET SIS B 2 T 82 TS B 3T H gl RLC TRTY &

YIS T T BIdT 87

e. | What are the main parts of a transformer-and how does it work? CO3
CIIWHIER & Y3 YT DIH-BH1- U 8 3R T8 B B BT 87

f. | What is the basic principle of a DC.motor? What is Back EMF E? CO4

SRt AR &1 gat Rigid a1 82 9 SUATE B, FT8?
g. | A three phase induction motor has 6 poles and runs at 960 r.p.m. on full |/COS5

load, it is supplied from an alternator having 4 poles and running at
1500 rpm. Calculate the Full load Slip of the induction motor.

FH-Te TSR HIeR & 6 T © 3R I8 YUT 1S TR 960 SR, WLTH. &1 1
T I B 1 U T U Sfeeiex J WS ol ol ¢ foreids 4 Uiet g R ot
1500 3R.H.TH. B 7Ifd F 9 XET 8 | SSIRM HieR &1 i aire. e 1
DIy |

SECTION B
2. Attempt any three of the following: 07x3=21
a. | Determine the node voltages Viand V> for the network shown in figure. | CO1

form # fd@mu 1T Aeadh & o IS dlee™ v, 3R v, Ul &

sa (D 20 60  (P2a

1

+ Refer node

b. | A resistance of 75Q, an inductance of 0.35H and a capacitance of 150uF | CO2
are connected in series across a 230V, 50Hz supply. Calculate (i) the
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resultant current (ii) the phase angle between the resultant current and
the supply voltage (iii) power factor of the circuit.

75Q TR, 0.35H IR&@ qUT 150uF TR BT 230V, 50Hz 3Tfd &
IR 90T (IS & ST 71 5 | TUHT Hifo—

(i) TROTTHT YRT
(if) TR} 4R FUT YL Aiees & s Tl HIuT
(iii) TRTY BT UTaR e |

c. | The following results were obtained on a 5 kVA, 2400/120V transformer: | CO3
Open circuit test 120V, 9.65A, 396W instrument on l.v. side
Short circuit test 92V, 20.8A, 810W  instrument on h.v. side
Determine:

(i) the circuit constants (ii) efficiency at half load, 0.8 p.f. lagging (iii)
regulation at 0.8 p.f. lagging

5 kVA, 2400/120V TRIGIER TR Fafeiad afkomd g gu:

3o gfdhe TR 120V, 9.65A, 396W (FF @l-dlecs U& W)
Tic Afche TRIEU: 92V, 20.8A, 810W (I BTs-alecs U&f TR)

feiRa B —

(i) IRy fRRT®

(if) 3T HR (BT TS) W, 0.8 TIaR thae (AR W gerr

(iif) 0.8 TTAR Thaex (A1) TR Freesl TaRH |

d. | How is a rotating magnetic field is produced in a three phase induction | €O4
motor?

-0t IRUT Hier § ol geeia 83 ol 3 il o2
e. | Describe the importance of earthing in ensuring electrical safety.and | COS5
protecting equipment.

faagd GReM YT B qUT SUBRUN BT & A H it (Gedia<un) &1
HEd 9uH Fife

SECTION C
3. Attempt any one part of the following: 07x1=07
a. | Use nodal analysis to determine the voltage across BC and the current in | CO1
the 12 V source in figure.

i O s fa=ayuT &1 IUTRT SR BC & UR dleesl adT 12 v Hid H URT I
Fifom|

AL
@
A AAS
40

2Q 40

Wy

403
p:

102
LAY

b. | Determine the current in the 2 Q resistor of the circuit by Mesh Analysis | COl
as shown in figure.

tJ
P
Q
AA

Wy
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fory o =TT T uRUY 1 AW (qU) fa=awor §RT 2 o TRl & RT3 Hifor|
5Q 2Q 6Q
WW MW WW

l +
60V = § 3Q §4 Q@ =,
4. Attempt any one part of the following: 07x1=07

a. | What is meant by bandwidth of a resonant circuit? Draw the resonance | CO2
curve of a series RLC circuit and prove the bandwidth is

Wy — W = L
YoiHe gihe o) Tefigy I w1 Aads 82 T ¥R RLC Ifbe &1
oY d ST R R P i dsfagy
R

Wy — W= z
b. | Derive the relation between Phasé. Voltage & Line voltage for Star | CO2
connected three phase supply system.
A 3 phase, 400-volt supply<is connected to a 3 phase star connected
balanced load. The line current is 20 amps and the power consumed by
the load is 12 KW. Calculate the phase impedance of the load, phase
current and power factor.

TR pdes N ol s Rked & o ol dicesl 3R o8 dlee s
& §g gay A1 |

TS 3 B, 400-dlec TS B! 3 Thel ¥R HIaes Jas s J Sel
T 81 T3 e 20 TR g 3R dlg gRT T &N TS UlaR 12 KW
21 IS BT Tyl SUST, ol Hc 3R UTaR thaex &1 UM By |

5. Attempt any one part of the following: 07x1=07
a. | Explain operating principle of transformer and derive the equation for | CO3
induced emf in a two-winding transformer. Also the discuss the term

regulation and efficiency w.r.t. transformer.

TRBIER & ST RIGId $t AR HifoE auT f§-Hea (-armfe) gramii

H URA STHUG BT FHIBRU e BT | 1Y §1 CRIBIFR & HaH H diees

AR T G (b R sl ot =it B

b. | The efficiency of a 400 kVA 1-¢ transformer is 98.77%, when delivering | CO3

full load at’0.8 p.f. and 99.13% at half of the full load and unity power

factor. Calculate (i) Iron loss (ii) Full load copper loss.

3|Page



Printed Page: 4 of 4

(LU RN TR R Subject Code: BEE101

PAPER ID-310742
Roll No:

BTECH
(SEM I) THEORY EXAMINATION 2025-26
FUNDAMENTALS OF ELECTRICAL ENGINEERING
TIME: 3 HRS M.MARKS: 70

400 kVA, 1-T50l TRIIHR B G&IdT 98.77% §, 518 98 U1 YR (F ol S)
TR 0.8 TTaR e IR fdd UG Rl 8, TUT99.13% § ofd a8 Juf R

& ATY (BT IS) TR 3R Thdl (AT UraR ek UR e T Bl
21 TTUFT BITE—(1) SR A (i) B A HIR Al |

6. Attempt any one part of the following: 07x1=07
a. | What are the applications of a DC motor? Discuss the factors influencing | CO4
the selection of a DC motor.A 8 pole lap-wound DC generator has useful
flux per pole 0.05 Wb, if the no load voltage at 400 rpm is 300V. Find the
number of conductors on the armature periphery.

SRt AR & Sy o1 82 SRR AR & 997 &I YUIfad FRA aTdl BRI
@1 gal PHIfT | 8 U, NU-AEE ST SFFRex & Tfd Ui Iuaift wered 0.05
Wb 81 TfE 400 rpm TR TS dlee™ 300 v 8, dF 3R GRS W arae!
(PSdcH) T TSI 1 I |

b. | (i) Why Single Phase Induction Motor is not Self Starting? CO4
(i) What is Synchronous Machine? Also discuss the basic principle of
synchronous machine.

(i) TP-Bol IRUT Hiex WIRY @ WIT) & T8l gl 89
(i) THBIS AR F1 5? 1Y 8 JHGIOdH A= & T RiGgid &1

=1 BT
7. Attempt any one part of the following: 07x1=07
a. | How does a fuse protect an electrical circuit? Also discuss the workingof | CO5
following:

()  ELCB (ii) MCCB

W [t fagga uiuy (3afaesa didhe) &1 JRem Hd HRalg?
1y g Fafafad & s w7 & Rigia @dm) & @af @i
(i) STAHIET (ELCB) (i) THHRE (MCCB)

b. | (i) What is the fundamental difference between a wire and a cable? What | COS
is Bus-bar?

(i) What is a battery's fundamental principle? Also specific types of
battery types.

(i) IR (@RR) 3R Had & s Jayd SR 1 g2 JU-9R &I g2
(ii) St T gt Rigid o 82 Iy €Y 9t & fafiy yeR samsu|
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