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| nstructions to the Candidates:
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Answen Q.1 0r,Q.2, Q.3 0or Q.4, Q.50r Q.6, Q.7 or Q.8.

Neat diagrarnis must be drawn wherever.necessary.

Figures.i@’the right indicate full marks.

Assumessuitable data, if necessary.

Useaf non-programmable electronic pocket calculator’is permitted.

Derive the expressionfor resonahtfrequency in aseries RLC circuit.[4]
Prove that a pure inductor excited by /sinusoidal voltage source never
consumes any power. Draw the cifcuit diagram and write all necessary
eguations in steps: ' [6]
A voltage given by =200 sip'wt is applied across 50 Q pure resistor.
Obtain the expressions4 or instantaneous current and instantaneous power
for thiscircuit. Also calcutate rmsval ue of current and power consumed:{8]
OR
Defineadmittance@facircuit and hence draw the admittance trianglefor
acapacitive circui [4]
Obtain the expressions for instantaneous power ang.average power in a
sertesR-L circuit excited by purely sinusoidal voitege. [6]
An R-C series circuit dissipates 100 W at/0i75 leading power factor
when connected across single phase. 230 \. 50 Hz Siiusoidal AC supply.
Cdculate: [8]
)  currentdrawn
i)  impedancein polar and rectangular farm
i) resistance of thecircuit and

Iv) valueof capacitance
PT.O.
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Definethe following termsin the cordtext of polyphase AC circuits: [3]
)  Symmetric AC supply
i)  Phase sequence
i) Balanced Load
Derive the emf equations of &'single phase transformer. [6]
A deta connecte)ba ancest load consists of three coils; eaeh of resistance
6 Q2 andinductirereactarice 8 Q2 supplied by 400V, 3-phaseAC. Determing] 8]
)  impedance per phase
i)  phaseeurrentand line current
i)  powvuer facter of the circuit
Iv) <total power absorbed

OR
State anythree advantages offered by an-autotransférmer. [3]
A direct loading test isperformeden al KVA, 230V/115V, 50 Hz single
phase transformer. Draw the connection diagran showing all necessary
measuring instruments with.appropriate ranges and determine the rated
primary and secondary current. [6]
Obtain the rel ationship between line current and phase current, line voltage
and phase voltage for 3-phase star{connected balanced inductive load
with the help of neatCircuiidiagram and phasor diagram. Assume phase
sequence as RYB. [8]

A practica voltage seurce supplies aload resistance R Draw the circuit
representation and the V{1, characteristics of this arrangemen. (4]
Obtainthe formulae for\converting adelta connection of resistorsifato its
equivalent star connection. [6]
Write the Kirchhoffs Voltage L aw equations for the gireuit shown in Fig.
below and hencetind the current through branch AB. Al resistance values

arein Q. [8]
A
100V—== 5
8
Fig. Q.5 (¢)
OR
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State and explain Kirchhoff’s Laws for DC circuits. [4]
Find the equivalent resistance obtaiined across B and C terminals for the
circuit showninFig. below. All resistance valuesarein Q. [6]

o]

1o
Fig. Q. 6 (b)

State Sugerposition Theorem. Explain the stepsto apply Superposition
Thegrerd fordinding the current through branch A B of the circuit shown

InAig el ow. [8]
A i
Y %&3 Vi
_ L _
Fig. Q. 6 (G)
Specify thefollowingin caseofaL ithium lon Battery: [3]

)  Cathodemateria

i)  Anodemateria

i)  Electrolytemateridl
I+ o (t, =1,

Provethat. &> ) wheredl termshavetheir usua meaning.[6]

Defineinsulation resi starice and hence derive an expression for insulation
resistance of asinglecore cable. [8]
OR

Defineres stancétemperature coefficient (RTC) andvrite itsunit. [3]
An eectric pump lifts 72 m? of water per hour to @height @15 m. If the
overall efficiency of the systemis70 %, find thenput power. If the pump
is used for 4 hoursin a day, find the daily cost.of eregrgy at Rs. 10 per
unit. [6]
Explainthefollowing in case of alLead ACia-Battery: [8]
1)  Construction and working

i)  Maintenance procedure

i) Any two applications
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