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(*! Instructions to candidates:
1l Figures to the right indicate full marks.
2l Use of scientific calculator is allowed.
3) Use suitable data wherever required.

Q.1 Solve the following
il For a given network as shown in Fig.1, considering 4eJ

as a load resistance, the value of R"o using Thevenin's
theorem is
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a)14Q
c)16O

a) 3A
c) 2.5 A

a) 1.5 A
c) 3.5 A

b) 1so
d)i7f)

b) 6A
d) l.s A

b) 2.s A
d) 4.s A
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ii) A battery of 24Y is applied across terminals
AB of the circuit shown in Fig. 2. The current
in 2Q resistor will be
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iii) For a given network as shown in Fig.3,
considering le) as a load resistance, the
value of Irq using Norton's theorem is
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iv) Referring to Frg.4, the total circuit resistance will
be

b) 400 f)
d) 13s o

b) R/3
d) 2Ri 3

b) 13.33 A, 9 Q
d) 13.33 A, 6 Q

b) 2.22 A
d) 4.44 A

b) 2.2587 A
d) none ofthe above
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v) Three equal resistors are connected as

shown in the Fig.S. Find the equivalent
resistance between Points A and B.

a) 1000 a
c) 1400 O

a) 3R
c) 3R/2

a) 11.11 A, 9 O
c) 1i.11A,6 e)

a) 1.11 A
c) 3.33 A

a) 1.7742 A
c) 3.4562 A
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vi) Applyng Norton's Theorem to the circuit shown in
Fig.6, the short circuit current (IN or Isc) and Norton's 10fi
equivalent resistance RN are respectively
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vii) For given electric circuit in Fig. 7, currertt flowing
through resistance of 20 f) using Kirchhoff's iaws is
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viii) For the circuit shown in the Fig. B, current flowing
through resistance of 15O using Superposition theorem is
due to source 51 only will be
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ix) If R=15 f) and X;=55 e), then the impedance in rectangular form can be

expressed as

a) (ls - jss) o b) (1s + jsS) ei
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x| An alternating current, i=414sin(100*n*t) A is passed through a series circuit
consist of R=100 O & inductance of 0.31831 What will be expression for the

instantaneous value of the voltage across i) inductance and ii) combination
a) Vr=141.4 sin(100*n*t + 900), Y=2OO sin(1o0*n*t + 450)

b) Vr=141.4 sin(100*n*t + 450), V=200 sin(100*n*t + 9O0)

c) Vr,=200 sin(100*n*t + 900), Y=14I.4 sin(i0o*n*t + 450)

d) Vr.=200 sin(100*n*t + 900), Y=141.4 sin(100*n*t + 450)

xi) The voltage and current of the circuit is given by;
e = l2O sin(3I4t), i = 10 sin(3 t+t + r.l6)

Calculate values of R and C which are connected in series to form circuit
a) i0.393 Q,276.77 ytF b) 16.873 Q,644.76 ttF
c) 20.393 Q, 740.50 uF d) i0.393 Q, 530.45 uF

xiil A series circuit having pure resistance of 40 f), pure inductance of 50.07 mH,

and capacitor is connected across a 4OO V, 50 Hz, AC supply. This combination

draws a current of 10 A. The power factor of circuit and capacitor value is

respectively
al O.92lag, 20.10*10-3 F b\ O.92lead, 20.10*10-3 F
c\ 1,2.023*10-4 F d) 1.,2.023*10'6 F

xiii) A series RLC circuit is connected to 230V ac supply. The current drawn by
circuit at resonance is 25 A and voltage drop across capacitor is 40O0 V. Calculate
resonant frequency and inductance value if capacitance is 5pF.
a) 180.567 Hz, O.111 H b) 198.943 Hz, 0.728 H
c) 2OO.95a Hz,0.168 H d) 150.563 Hz, 0.156 H

xivl If Vr= 4+j3 volts and yr= $+j6 volts, the product Vi x Yzin volts as expressed in
polar form will be
a) 0.64 L -L3.32 b) 39.05 L 87.06
c) 7.81 z 5O.L9 d) 7.81 L - 5O.L9

xvf In a series RLC circuit at resonance, the magnitude of the voltage developed
across the capacitor
(a) is always zero.
(b) can never be greater than the input voltage.
(c) can be greater than input voltage and it is 900 out of phase with the input
voltage.
(d) is in phase with the input voltage.

Solve any three out of four
a! Por a single phase tra-nsfcrrmsl har:ing primary and secondary turns cf 440 aild
880 respectively, determine the transformer kVA rating if half load secondary
current is 7.5A and maximum value of core flux is 2.25 mWb.

bf The iron loss of 1OOkVA,1OOOl250V, single phase SOHz, transformer is 1000W.
The copper loss when primary carries current of 50A is 5O0W. Find i) Area of cross-
section of limb if working flux density is 0.9T and primary has 1000 turns ii)
Primary and secondary currents iii) Efficiency at fall-load and O.3 power factor.
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c| A single phase 100 kVA, 3.3 kV 1230 V, 50 Hz transformer has 89.5% efficiency at

0.85 lag pf. both at full load and also at half 1oad. Determine the efficiency of the

transformer at7Soh load and 0.9 lead pf.

d) The no load and fuil load unity power factor readings of direct loading test on
single phase transformer are as given below. Find its %o ef{iciency and 7o voltage

regulation at full load and uni

Salve any three out of foui'
a) A pump driven by an electric motor lifts 1.5 ms of water per minute to aheight of t5]

40 rn. The pump has an efficiency of gOrh and motor has an efficiency of 85%'

Determine: (a) the power input to the motor. (b) The current taken from 480 V
supply. (c) The electric energy consumed when motor runs at this load for 4 hours.

Assume mass of 1 ms of water to be 1000 kg.

b) A 3 tonne electric motor operated vehicle is being driven at a speed of 24 krr,l}rr -a.r]

upon an incline of 1 in 20. The tractive resistance may be taken as 20 kg per ton.

Assuming a motor efficiency of 85% and the mechanical efficiency between the
motor and road wheels of 8Ooh, calculate (a) the output of the motor (b) the current
taken by motor if it gets power from a 22O V source. (c) the cost of energy for a run
of 48 km, taking ener5/ charge as 40 paise/kWh.

c! A factory has a 24OY supply from which the foliowine loads as (a) Liehting: 300 tSl
lamps of 150W, 400 lamps of 100W, 500 lamps of 60W lamps, lighting load is for 4
hours/day, (b) Heating: 100kW for 10 hours/day, (c) Motors: 44.76kW with efficiency

of 75oh for 2 hours/day, (d) Miscellaneous: Various load taking a current of 40 Afor 2
hours/day. Calculate the weekly consumption of the factory in kWh when working on

a 5 days week. What current is taken when the lighting load only is switched on?

tsld) Three inductive coils each having resistance of 16 e) and reactance of 12 f) are

connected in star across a 400 V, three-phase, 50 Hz supply. Calculate : i) Phase

voltage ii) Line current iii) Phase current iv) Power factor v) Total Power consumed

Secondary SidePrimary Side
IzVr Ir Wr

1 10V OA220V 1.65A 75WNo load Test
35A3700w 102.5A220V 18AFullload unity p.f
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