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F. E. Examination - 2006

BASIC ELECTRICAL ENGINEERING
(2003 Course)
Time : 3 Hours] [Max. Marks : 100

Instructions :
(1) Answers to the two sections must be written in separate

answer books.

(2) Attempt Q. No. I or 2, Q. No. 3 or 4, Q. No. 5 or 6,
Q. No. 7 or 8 Q. No. 9 or 10, Q. No. 1l or 12

(3) Figures to the right indicate full marks.

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

(5) Neat diagrams must be drawn wherever necessary.

(6) Assume suitable additional data, if necessary.

SECTION - 1

Q.1) (A) Define Resistance Temperature Coefficient. If o, and o, are
the resistance temperature coefficients of material at t,°C and
t,°C respectively, then prove that

)

a =1+ o (-t [05]

(B)  An c¢lectrical driven pump lifts 80m® of water per minute
through a height of 12 meters. The efficiencies of motor and
pump are 70% and 80% respectively.
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Calculate :
(1) Current drawn by motor if it works on 400V supply and

(2) Energy consumption in kwh and cost of energy at the
rate of Rs. 5 / kwh if pump operates 2 Hrs. per day for
30 days. [07]

Explain the maintenance procedure for lead acid battery.  [04]
OR

What is Insulation Resistance ? Derive the expression for
insulation resistance of a cable. [05]

An immersion heater is used for heating 9 litres of water. Its
resistance is 50 ohm and has efficiency of 83.6%. How much
time is required to heat water from 20°C to 70°C, when
connected to 250V supply. Specific heat capacity of water is

4180 J/kg-k. |06}
Compare Lead Acid Cell and Nickel Cadmium Cell. [05]
State and explain Superposition Theorem. [04]

Apply Thevenin’s Theorem to calculate current flowing in

branch AB for the circuit shown in Fig. | : 108}
A
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for the circuit shown in Fig. 2 : [05]
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Fig. 2
OR
Q.4) (A) Using source transformations, determine the voltage across 5
ohm resistance for the circuit shown in Fig. 3 : [05]
30 6Q
L 6Q (
Tev
Fig. 3

(B) Determine the resistance between the terminals X and Y for
the circuit shown in Fig. 4. [06]

(All resistances in ohm)
Fig. 4

(C)  State : (1) Maximum Power Transfer Theorem and

(2) Norton’s Theorem [06]
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Compare Electric and Magnetic Circuit. [04]

Explain what do you mean by Hysteresis and Hysteresis Loop.
Sketch the hysteresis loop for —

(1) non-magnetic material
(2) alloy of nickel and iron and
(3) hard steel. [0S5]

The mean diameter of a steel ring is 40 cm and Flux density
of 0.9 wb/m? is produced by 3500 Aturns / meter. If the cross-
section of the ring is 15 ¢m? and no. of turns 440, calculate :
(i) the exciting current, (ii) the self inductance in henry and
(iii) exciting current and inductance when air gap of | cm

is cut in the ring. [08]
OR

Define as related to magnetic circuit — (i) Flux Density,

(il) Permeability, (iii) Reluctance and (iv) MMF. [04]

Derive the expression for energy stored by magnetic field, per

unit volume of core, in terms of B and H. [05}

Explain mutually induced emf and self induced emf. ‘ [04]

An air cored solenoid 1 m in length and 10 cm in diameter
has 5,000 turns.

Calculate : (i) the self inductance and (ii) the energy stored
in the magnetic field when current of 2A flows in solenoid. [04]
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SECTION - 11

Explain what do you understand by dielectric strength and
dielectric breakdown in capacitors. [04]

Show that the capacitance of a composite dielectric capacitor
is given by

_ SEq A, v €9 Ay

C
“ t (t - 1) )

where €r, €r, and &r, are the relative permitivities of the three
dielectrics used in capacitor and t, and t, are dielectric
thicknesses. [05]

The instaneous current is given by

T .
i=7.071 sin (157.08 t fz). Find its effective value, periodic

time and the instant at which it reaches its positive maximum
value. Sketch the waveform from t = 0 over one complete
cycle. [08]

OR

Explain the concepts of phase and phase difference in alternating
quantities. [04]

Prove that in an alternating quantity varying sinusoidally the
maximum value is ./ times the effectives value. Similarly
maximum value is also equal to 1.569 times the average value. [08]

A capacitor consist of two parallel rectangular plates each
120 mm square separated by Imm in air. When a voltage of
1000V is applied between the plates an average current of 12
mA flows for 5 second.

Calculate : (i) the charge on the capacitor, (ii) the electric flux
density and (iii) the electric field strength in the dielectric. [05]
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Define following terms and hence state their units :
(i) Active Power, (ii) Reactive Power, (iii) Conductance and
(iv) Suceptance. [04]

What is meant by resonance in series R-1.-C circuit connected
across sinusoidal A.C. supply ? Derive the equation for
resonant frequency. |05}

Two circuits having same numerical value ohmic impedance
are connected in parallel. The power factor of one circuit is
0.8 and for other it is 0.6. What is the power factor of the
combination when (i) both the impedances are inductive and
(ii) one is inductive and another is capacitive. [08]

OR

If a sinusoidal voltage of O =V _ sin @t is applied across
purely capacitive circuit, derive the expression for current
drawn and power consumed and draw their waveforms. |05}

Draw and explain phasor diagram of an R-L-C series circuit
when (1) Xi. > Xc and (ii)) Xc > Xu. [04]

Two impedances Za = (4 + 3j) and Zg = (10 — j7) are connected
in parallel and impedance Zc = (6 + j5) is connected in series
with parallel combination of Za and Zs. If the voltage applied
across circuit is 200 volt at 59 Hz. Calculate : (i) currents
flowing in Za, Zs and Zc and (ii) the total power factor of
the circuit. 108}

Derive the expression for induced emf in secondary of a single
phase transformer. [04]

Write short note on losses occurring in transformer and how
they can be reduced. [04]

A balanced 3 phase star connected load of 120 kw takes a
leading current of 100 A when connected across 3 phase 3.3
kV, 50 Hz supply. Determine the impedance, resistance,

capacitance and p.f. of load. [08]
OR
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Define :

(1) Phase Sequence

(2) Balanced Load and

(3) Symmetrical System as ref. to three phase circuits [04]

Prove that a three phase balanced load draws three times as
much power when connected in delta, as it would draw when
connected in star. [04]

The iron loss of 100 kVA, 1000V/250V single phase 50 Hz
transformer is 1000 watt. The copper loss when primary carries
current of 50A is 500 watt. Calculate : (i) Area of cross-section
of limb if working flux density is 0.9 T and trimary has 1000
turns, (i1) Primary and Secondary currents and (iii) Efficiency
at full load and 0.8 p.f. 108]
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