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~Answers to the two sections must be written in separate
answer books.

Attempt Q. No. 1 or 2, Q. No. 3 or 4, Q. No. 5 or 6.
Q No. 7o0r8 Q No. 9 or 10, Q No. 1l orl2

Figures to the right indicate full marks.

Use of non-programmable pocket size scientific calculator is
permitted.

Neat diagrams must be drawn wherever necessary.

Assume suitable additional data, if necessary.

SECTION - I

Q.1) (A)  With usual notations prove that {0, — ;) = a0, (t, = t;). [05]

(B) A single core cu cable has conductor diameter of 3 cm and
insulation thickness of 2 cm. The resistivity of Copper and
insulation is 1.73 X 107 ohm-meter and 9 X 10'?2 ohm-meter
respectively. Determine resistance of conductor and insulator
of the cable for 150 meter length. ~ [06]
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[image: image2.png](C) Compare Lead Acid Cell and Nickel Cadmium Cell. [05]
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Q.2) (A) What is Insulatlon Resistance ? Derive the expression for
insulation resistance of a cable. B * 105]

(B) »fHow long it will take to raise the temperature of 880 gm

" of water from 16°C to boiling point. The heater takes 2 Amp
at 220V supply and has efficiency of 90%. ) [05]

< A ‘coil has resistance of 18 7ohmrs“vjyh§:n'its temperature is

20°C and 22 ohms when its temperature is 50°C. Find the

rise in temperatiire when resistance becomes 24 ohms. The
room temperature is 18°C. 4 [06]
Q.3) (A). State and explain Kirchhoff’s Laws. [04]

(B)  Calculate the equivalent resistance between the terminals (X)
‘and (Y) for the circuit-shown in Fig. 1. V |06}

3Q 8a 9Q
§ 3 § 60 90 § 50
60 40 40 '
X o AW AW AW
Fig. 1
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[image: image3.png](C) Apply Thevenin’s Theorem to calculate the current in 6Q
resistance for the circuit shown in Fig. 2. [07]

5Q ) 10©
VW ——T— AW —

00V § 50 6

Fig. 2

OR

Q.4) (A) Apply Superposition Theorem to calculate current in 10Q
resistance for the circuit shown in Fig. 2. [05]

(B) Derive the formulae to convert the star connected network
into its equivalent Delta Connected Network. [05]

(C) Calculate the current delivéred by each of the voltage source
for the circuit shown in Fig. 3. o [07]

20
AW

Fig. 3
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An iron ring of mean length 50 c¢m has air gap of lmm
and a winding of 200 turns. If the relative permeability of
iron is 300, find the flux density when a current of 1 amp

flows through the coil. 106]

Write a shorf:note on Magnetic Leakage and Fringing. [05]

What is Hysteresis ? What do you mean by Hysteresis Loop

and Hysteresis Loss. Sketch hysteresis loop for magnetic

and non-magnetic material. [06]
OR

Define as related to magnetic circuit (i) Flux (ii) Flux Density

(iiiy M.M.F. (iv) Magnetic Field Strength (v) Reluctance and

(vi) Permeability. [06]

Compare Electrical Circuit and Magnetic Circuit. [05]

Derive the expression for energy stored per unit volume in

the magnetic field. [06]

SECTION - 11

Define as related to electrostatic field (i) Electric Flux

(ii) Electric Flux Density (iii) Electric Field Strength

(iv) Absolute Permittivity and (v) Relative Permittivity. [05]

Define as related to an alternating quantity (i) Instantaneous

Value (ii) Waveform (iii) Cycle (iv) Frequency and (v) Amplitude. [05]

For an A.C. circuit e = 100 sin t, calculate the value of

e at t = .005 sec for (i) 50Hz and (ii) 150Hz. Sketch the

waveform for e from t = 0 sec to t = .01 sec for both

cases on the same time axis. [06]
OR
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Derive the expressions for instantaneous voltage, charge and
charging current for an R—C charging circuit. Hence define
time constant for R-C charging circuit.

A 230V, 50Hz voltage is applied first to resistor of value
100Q - and then to'a capacitor of 100UF. Obtain the
expressions for the instantaneous currents for both the cases
and draw the phasor diagrams.

Derive the expression for average value of sinusoidally
varying current in terms of its peak value.

A seriés R~L—C circuit has Resistance of 50€), Inductance
of 0.1 H and capacitance of S0lLF connected in series across
single phase 230V, 50Hz supply. Calculate :

(i) Current drawn by circuit

@iiy Power factor of the circuit

(i) Active and reactive power consumed by circuit
(iv) Draw the phasor diagram.

A parallel circuit consists of two branches. Branch (i) consists
of R of 100Q connected in series with inductance of 1H
and Branch (ii) consists of R of 50Q in series with
capacitance of 79.5uF. This parallel circuit is connected
across single phase 200V, 50Hz supply. Calculate :

(i) Branch currents

(ii) Total current drawn by circuit
(iii) Total power factor of circuit
(iv) Total power drawn by circuit

OR
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The expression for voltage applied to a series circuit is
e = 120 sin(314t) whereas current drawn is expressed as

T
i=10sin (314'[ + gj Calculate the values of components

of the series circuit. Calculate the active and reactive power
consumed by circuit. Draw the waveforms of. ihstaneous
voltage, current and power consumed.

A parallel circuit consists of 25 resistor, 64 mH inductance

‘and 80ULF capacitor connected in parallel across 110V, 50Hz

single phase supply. Calculate the individual currents drawn
by each element, the total current drawn from the supply
and overall power factor of the circuit. Draw the phasor
diagram.

Derive the relationship between the Line Current and Phase
Current, Line Voltage and Phase Voltage for a balanced three
phase delta connected load connected across three phase
supply. Also derive the expression for power consumed in
terms of line values.

Derive the expression for emf induced in the transformer.

Write a short note on losses taking place in transformer and
hence define efficiency of a transformer.

OR
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Prove that power consumed by 3 phase Delta connected load
is equal to three times power consumed by the same load
connected in Star across three phase supply.

A 500 kVA transformer has Iron losses of 2 kW and full
load Copper losses of SkW Calculate the efficiency at 75%
of full load and unity power factor.

Write a short note on Auto-transformer and Dimmerstat.
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