Roll No:-
(Sem-11/1) Diploma Exam 2024 (Even)
(Common Branch) (Theory)
[Time: 3 Hours] Fundamental of Electrical & Electronics (2002204) [Full. Marks: 70]

- All questions are compulsory. (‘v'ﬂ-ﬁ UH Gﬁaﬁ% )
- Marks are mentioned on the right side of each question. (3 ot U%[%E'I’sc 3R &W%&%p

Group (A) (YU -¥)

Q.1  Answer all questions as directed. (2x10=20) | Marks | CO | BL
(Fre=mgaR 9 el & IR €)
a) Inanelectrical circuit, _are passive components that store energy in the form 2 1 1
of an electric field, while ___are passive components that store energy in the
form of a magnetic field. (Resistors / Capacitors / Inductors / Diodes)
o fagga uRuy T, ST ge® gid & off Sl &l faggd &3 & ®u d
U B &, Sdh ST gew BId § off ol DI Db 1g &8F & = &

TUeId B & | (UfeRIyD / Fenfa / IR / STivs)

b) In Boolean algebra, the expression A + A’ (A complement) is always equal to A. (TRUE / FALSE) 2 3 1
e dioriior #, sfiafad A+ A' (A TRE) BUM A & SRIeR gidt 8 | (T / 319)

c) A signal has a consistent waveform that repeats at regular intervals, whereas 2 1 2
a signal does not repeat and varies in an unpredictable manner.
(AC / DC / Periodic / Non- periodic)

Rd & T YITd Y giaT § S Fafid SfaRTe IR Sevm ST |,

I R Srevrar Tt § 3R uenfRid adie ¥ Seadr 8d g
(AC / DC / 3Mafies / TR-3M1a )
d) The output of an op-amp integrator is proportional to the of the input signal 2 2 2
(Sum / Difference / Integral / Derivative)
T 3HU-T G AD B S3CYC I7YC RiUd & & QHTU 8T §
@R/ 3R / ZEUS / g
e) The EMF induced in a coil due to a change in current within the same coil is called 2 4 2

(Mutual Inductance / Self Inductance / Dynamic Induction / Static Induction)
TS Hedl H 34 Hod & Hiar YRT H uRad- & RO Hed J URT EMF &1
Bl Sl & | (TREIR DRUT/ T TRT/ Tfa=ie IR0T/ Rifces URom)

f) Power factor is the ratio of average power to the RMS value of voltage in an AC circuit. 2 5 1
(TRUE / FALSE)

AC aRuy ¥ Rifa e, 3ird Wfdd 31k dieds & RMS HIF & 30T &1 Hed g |
T / 3TH)
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In a delta-connected load, the line voltage (V) is related to the phase voltage (Ve) by the
equation V= x \p. (\N313/121(1N3))

SCl-Prdes AlS H, ATS dleedl (VL) Bl dlees (Ve) T THIHRT V| = x
Ve GRITSRITBIAT R 1 (V3 /3 /2 / (1N3))

In a DC motor, the direction of rotation can be changed by reversing the polarity of either
the armature or the field winding. (TRUE / FALSE)

DC AIcX T, STHR 1 Hics dTefat & Yaiadl &I Iac B AT B [a=0 I dgal
ST IS 8| (D / 38d)

Match the following op-amp configurations with their primary functions:

Configuration Functions
A. Inverting Amplifier 1. Produces a voltage proportional to the sum of input voltages
B. Adder 2. Produces a voltage proportional to the integral of the input signal.
C. Integrator 3. Produces a voltage that is the negative of the input voltage
frafaRad Sif7-ur fa=m &1 3 Trifties S § i &1

fa=ama Eau]

A ZaféTvadd  1.3YC dleesl & ANT & ATIUIAD dlees] I Rl §
B. AN 2. 399 f4ud & qHh e & AUTA® dliecsl Sdd BT §
C. gqIhdD 3. U dlecol Sdd BT § ot 3TYC dlecsl BT HUMHSD gidl §

Match the following:

Term Definition
A. Form Factor 1. Measure of opposition to the flow of alternating current
B. Impedance 2. Property of a pair of coils induces an EMF in the other coil

C. Mutual Inductance 3. Ratio of RMS value to average value of an AC waveform

fFafaRad o1 e a3

uq gfeyTST
A. BTH Thaer 1. gt ¢RT & YT & fakie &1 A
B. UfaaTe 2. $8d B U Sile! B T[0T S gk disd B EMF URd Rt §
C. XIfad ol 3. AC TRIRSY & 3d {1 3R RMS A T 3UTd

Group (B) (99 -8

Answer all five questions. (F4} e T8l & IR <) 4x5=20
Explain the concept of open-loop and closed-loop configurations in op-amps.
Op-amps & STA-TU 3R FIs-qU [T HISGURTN BT RS e |

OR (3fYdT)
Differentiate between an ideal op-amp and a practical op-amp.
Uh 3ﬂ?52f0p-amp \’ﬁTWWOp-amp & ol 3R WP B

State the De Morgan's Theorems in Boolean algebra.
e SterTiorg § S A & gia! Bl Iead o |
OR (3YdT)
Draw the symbol of NAND and OR gate and write its truth table.
NAND 3R OR 7€ &1 Ui Wld TUT $H! T dTferanT ford |

Explain the concept of magnetic reluctance and its significance in magnetic
circuits.

YT I YqHCY DI SAYRUN 3R g 1d uRTY H 3TF Hed B RS B |
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Q.9

OR (31YdT)
Differentiate between dynamically induced EMF and statically induced EMF.
iRl 9 ¥ URd EMF 3R fRRR 0 3 URd EMF & &g SidR WF $1 |

Explain Lenz’s Law and its significance in electromagnetic induction.
o=t & o SiR faggd Traea IR0 H 39% Hed & e & |

OR (31YdT)
Explain the concept of impedance in AC circuits

AC URTY T GiASTYT 1 S[GURUN &1 ARSI B |

Explain the basic principle of operation of an electric motor.
fagygd Hiex & Tarad & ga Risid &1 sare &1 |
OR (31YdT)
Write the advantages and disadvantages of using an auto transformer compared to
a conventional two-winding transformer.
gﬁﬁ-mmﬁwﬁwmﬁwm&wu IR gIel B
I

Group (C) (gtr-%ﬂ)

Answer all five questions. (G} aTa wsif & IR S |) 6x5=30
Describe the operation of an op-amp as a differentiator and provide the necessary
circuit diagram. Explain how the output is related to the input signal.
TP faNg® & U H Op-amps b TATAT BT UM B 3R HTIRTS URYY 3RT Wi | SRS
R & 3m3eye, 3Ye R 3 &3 Wefid g

OR (31ydT)
Explain the working principle of an op-amp as an adder. Include the circuit
diagram and derive the expression for the output voltage in terms of the input
voltages.
T Ao & FG H Op-amps & BT RIGId &1 ARSAT Y | GRUY 3R IMASA Hd g 374
Jiecd & HeH T ST3eYe dlecsl & ol Fold U &Y |

Describe the process of electronic implementation of a Boolean function using basic
logic gates with suitable example.
ST IeTe0 b 1Y o diorh e BT SUUNT P §[era- e & saacie drii-ad-
T UfehaT BT JUH B |

OR (31YdT)

Explain the functional block approach to design digital circuits using logic gates.
Provide a detailed example of how a simple combinational circuit is implemented.

QI 1T BT IUIANT B fSfored TRUY fETg B & ot Hrafes siid efBHIu & e
B | TH WA HAIoH IRTY HI §7d1 8, THBT IS [a%gd 3&1e-0l e By |

Describe the BH curve and its significance in understanding the magnetic properties
of a material.
ot e 3 o 7O @) IHe B BH 9% IR SUF Hed BT U R |

OR (31YdT)
Discuss the analogy between electric and magnetic circuits. Compare the key
parameters and equations of both types of circuits.
fagga 3R dadta uRkuy & &t THFT &1 90 S | G UHR & URUY & TE ATIES! 3R
HHIBRON Bl e DY |
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Q.10

Q.11

Discuss the mathematical and phasor representations of alternating EMF and
current.
T EMF 3R 4RT & TR 3R TRUEg FAe0or &1 9o &3 |
OR (37YdT)
Discuss the voltage and current relationships in star and delta connections for three-

phase AC systems.
Aodr Ac Ried & fow R 3R S o= H dieed 3R YRT Ja¢f &1 qui- B |

Derive the EMF equation of a transformer and explain how the transformation ratio
affects voltage and current in the primary and secondary windings.
T TR BT EMF THIHRUT U Y 3R SRS 3 URadH 30T, Tufie 3R fgdas
IEFETH ece 3R URT BT B8 THTTAd Hdl 8

OR (31YdT)
Describe the construction and working principle of a typical DC motor. Discuss
the torque-speed characteristics.

T fARIY DC Hier &) g19e 3R ST Rygid &1 aui= B3 | eldh-1a faRwarsit &1 gufa &Y
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