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Time : 2% Hours] [Max. Marks : 70
Instructions to the candidates:

1) AttemptQ.1 br Q.2, O:3or Q.4, Q.5 or Q.6, Q.70r Q.8

2) Neat diagrams mustbeé drawn wherever necessary.

3) Figures(to‘the righi indicate full marks.

4) Assumie/syitableldata, if necessary.

5) Uselof won-ppegrammable electronic pocket calculator is permiited.

Q1) a) Derivethe expression for resonant freguency in anRLC series circuit.[4]

b) Asinusoidal AC voltage given by v=Vm sin ¢ ¢ 1s applied across a pure
mductor. Obtain the following for this circuit: [6]
i)  Expression for the instantaneous:XCurrent
i)  Phasor diagram. waveforms of-instantaneous voltage and current
i) Expression for theinstantatigous,power

c) A coil of resistance 24 €Q-hasya reactance of 32 Q when connected
across a single phase voltage-giver by v = 566 sin314¢. Find: [8]
i)  Frequency 4
i)  Rms value of current
) Power factor
iv) Equationoftheresultant current

OR
02) a) State the power factordncase of following circuits: 4]

1) _ Apurelyresistive circuit
1) Agpurely induotive circuit
ity A purely capacitive circuit
1v) An RLC sefties circuit under resonance

b)._ “Obtain the expression for power in an R-C series circuittwhen supplied
with v = Vm sinwz. [6]

c) . A series R-L-C circuit consists of R = 10 Q/12= 0.318 H and C = 63.6
uF. This circuit is supplied by source of emtf given bye(?) = 100 sin314t.
Find: [8]
1)  Expression for i (t)
1) Phase angle between voltage and currefit
i) Power factor of circuit

iv) Active power consumed

PTO.



03) a)

b)

04) a)

b)

05) a)
b)
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Define the following in the context gfthree phase AC systems: [3]
1)  Symmetrical AC supply

i) Phase Sequence

i) Balanced Load

Derive the emf equation of @/single phase transformer."Hence obtain the
transformation ratio: [6]

Three impedanees each of (3- j4) Q are connectedin delta across a
3-phase. 230, Vsupply. Calculate: [8]

1)  Phasp.and ling currents
1) Power factor of the load

i) 4 Powerdelivered to the load

OR
Compare an autotransformer with a conventional two=winding transformer
by meritioning any three differences. [3]

Preve that the three phase delta connected balaneed load consumes thrice
thé power consumed by that.of the'star connected load. [6]

The primary winding of a'single phase transformer is connected to a
230 V, 50 Hz supply. The'secendary. winding has 1500 turns. If the
maximum value of the core fluxys 0.00215 Wb, determine [8]

1)  secondary induced etni
Vi
1) number of turnsiin the primaty

iii) ~ cross sectional arca.0f the-core if the maximum value of flux density,
1s0.1 T

iv) whetheritis a steptap or a step down transformer?

State.and.briefly explain Kirchhoff’s Laws for DC circuits. [4]
Obtain the relations for converting delta connected, iésistanices into
cquivalent star connection. [6]
Find the current through 1Q resistance of the circuit shown in Fig. 1
below using Thevenin’s Theorem. [8]
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06) 2)

b)

Q7) a)

b)

08) a)

b)
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Define the following terms: [4]
1)  Active Network and Passive INétwork
i) Lumped Network and Distiibuted Network

Find the current through branch AB of the circuit shown.in Fig.2 below
by applying Kirchhoff’s Laws. [6]
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State, Superposition Theorem. Find the ‘eurrent through branch AB of
thecircuitshown in Fig.2 above by applying Superposition Theorem. [8]

Define the temperature coefficient of resistance of a material and state its

unit. [3]
Explain the construction and werking of aZl.ead Acid Battery with the
help of suitable diagram and ¢hemi¢al equations. [6]

An electric kettle 1s required to-heat 5\liters of water from 15°C to 96°C
in 30 minutes. Find.the inputpowerof the kettle assuming the efficiency
of 80 %. If the kettle opgrates on 230 V mains, find the resistance of the
heating element."Asssuime’ the §pecific heat capacity of water to be
4200.J/kg. K and 1 fli{er of water as equivalent to a mass of 1kg. [8]

OR

Write your.choeice of eithér a lead acid battery or a lithium 1on battery:for
the following applications: [3]

i) "Mobile phone
i) . Electric bike
i) Conventional petroleum vehicle

An'electric motor runs at 500 rpm while producing torque of 20 Nm.
The motor operates at efficiency of 85%. Einid-motér,input power and

current drawn when the motor is fed from230V DCsupply. [6]

Define insulation resistance and deriv& he expiression for insulation

resistance of a single core cable. [8]
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