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INSTRUCTIONS:

a. Use SEPARATE answer scripts for each section.

b. Question-1 in Section-A and Question-5 in Section-B are compulsory

c. Answer any other TWO questions out of THREE from each section.

d. Figures in the margin indicate full marks.

e. Assume reasonable data if necessary.

f.

Symbols and abbreviations used have their usual meanings.

SECTION-A

Question 1 (Compulsory)
a. Apply any suitable circuit theorem to find io for the network given
in Fig. 1(a). Explain why would it be incorrect to add the responses

of the individual sources in frequency domain to find the total
response.
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Fig. 1(a)

b. Calculate the equivalent resistance between the terminals a-b and
determine the value of the source current Iy from the circuit given in

Fig. 1(b).
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Question 2 . . . .
a State Thevenin’s theorem. Consider that the variable resistance in

Fig. 2(a). is adjusted until it absorbs the maximum power from the
circuit. Apply maximum power transfer theorem to calculate

(i) The value of R for the maximum power
(ii) The maximum power absorbed by R.
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Fig. 2(a)

b.  For the network in Fig. 2(b), apply mesh analysis to determine the
mesh currents marked as i1, i> and is.
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Fig. 2(b)
Question 3

a. Calculate the node voltages of the non-reference nodes of the
network in Fig. 3(a).
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Fig. 3(a)
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b. ‘The voltage across any branch of an clectrical network, v(L) is 12
expressed by the equation as follows, Find the voltage v(t) using
phasor approach.

v S
2=+ 50+ l()J vdt = 50 cos(5t — 30°) ;
dt i

Question 4
a. For any three phase system, explain the following terms: 10

i) Balanced three phase supply
ii) Balanced three phase load
iii) Phase sequence

ortrges of 10

b. Derive the relation between the line voltages and phase v
ve phase

a Y — connected three, phase ﬂou_rfc.' Consider a posits
sequence. o
s m Fig. 4(c). 10

¢. Determine the rms value of the current i(t) as s&ov
‘dor , R = 20,

Also calculate the average power absorbed by  r
through which the currcn.l\is passed.

i T il
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‘ Fig. 4(c)

'SECTION-F |
| seg

’

Question 5 (Compulsory) ,
a. State Faraday’s laws. of Elect,gmagnetic induction. Wich proper phasor 12

diagrams and illustrations, #:.platn the rotation of an induction motoi.

e
b. Explain ‘slip’ in an inc.ction motor. A 4 - pole, 3 - phase induction motor 10
operates from a supply whose frequency is 50 Hz.
Calculate:

(i) The speed at which the magnetic field cf the ,ator is rotating.
(ii) The spead o the rotor when slip it 0.04.

(iii) The frequency of the rotor slip s €.03.

(iv) The frequency of the rotor curreri u¢ standstill.

c. Apply the Ayrton <nunt method to design an ammeter with a range of 0 -1 08
mA and 0 — 50 1aA. A PMMC riovement with an internal resistance of
100  and full sczle current o 50 pA is used.

Question 6
a. With brief explaaation Jeve' ' the relationship between generated EMF and 08

terminal voltage er phase wn an alternator.

b. A 3 - phase , star — connected alternator supplies a load of 10 MW ata 10
power factor of (.85 lagging) and at 11 kV (terminal voltage). Its resistance
is 0.1 Q per pha<s and synchronous reactance is 0.66 £ per phase. Calculate
the line value .. EMF generated.
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c. Explain the use of synchronous motor as a means for power factor
correction.
estion 7 o -~ o . .
o a. Consider the circuit shown in Fig. 7(a). A silicon PN. - junction diode is 10
‘ connected in series with the resistor R. A zener diode with a zener voltage of
V, = 10 V is connected in parallel to the load resistor Rr. Now,

(i) Determine Vi, Vr and Iz.
(ii) Determine Vi, Vg and I, when RL = 3kQ

Vi

Fig. 7(a)

b. With appropriate phasor diagram show the process of measuring power 10
using two wattmeters for a balanced 3 — phase circuit.

c. Explain the conversion of AC supply to DC supply'by a full wave l.)ridge 10
rectifier and thereby derive the average current found in this configuration.

Question 8

a. Breifly describe the different types of senﬁcondugtors. E'xplain the V-I 12
characteristics of PN-junction diode with appropriate illustrations.

b. Determine the currents Iy, I and Ip; for the circuit in Fig. 8(b). 08
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Fig. 8(b)

c¢. AnNPN BJT is set up in two configurations as depicted in Fig. 8(c)(i) and 10
Fig. 8(c)(ii) respectively. The first configuration carries a current of 0.2 pA,
while the second configuration has a current of 20 pA. Now , determine the
value of a, Ir and Ig, when the collector current is found to be 1 mA
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Fig. 8(c)() Fig. 8(c)(ii)
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