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C.S.E. Electrical Engg. (MAIN) - 2004

C.S.E. (MAIN)
ELECTRICAL ENGINEERING

PAPER - | = 2004
Time Allowed : Three Hours Maximum Marks : 300

Candidates shour'd attempt Questions 1 and 5 which are
compulsory and any three of the remaining questions
selecting at least one question from each Section.
Assume suitable data if considered necessary and indi-
cate the same clearly.

SECTION A

1. Answer any three of the following :

(a) (1) What will be the impedance of a parallel
connected LCR network at resonance
frequency ? 4

(i) If an impedance Z is connected across a voltage

source V with source impedance Z_, then for
maximum power transfer, what will be the load
impedance ? 4
(iii) The voltage across an impedance in a network is
V(s) = Z(s) . I(s) where V(s), Z(s) and I(s) are the
Laplace transforms of the corresponding time
functions v(t), z(t) and i(t). What will be the
relation among them in the time domain of v(t),

z(t) and i(t) ? 4
(iv) Develop the relation between unit step sequence
and unit sample sequence. 4

(v) How can you express a discrete signal as a
sequence of a sum of scaled delayed unit sample
sequence? 4

(b) (i) Determine Laplace transform of the waveform

f(t) as shown in the figure below : 4
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(i) Draw the block diagram of the system represented
by-the following constant coefficient difference equation
y(m = b,x(n) + b,x(n-1)+ aym-1)
where x(n) = input sequence
and y(n) = output sequence. 10
(c) (1) What is the principle of operation of a repul-
sion motor ? What are its main features, advantages and
applications ? 15
(i) Describe the working of a stepper motor. 5
(d) (i) A cable transmission system with a loss of (L)
240 dB and has m = 6 equal-length repeater sections and
the SNR at the destination (S/N) p = 30 dB. Find the new
value of (S/N)_ if (a) m is increased to 12 and (b) m is
decreased to 4. Express your answer both in ratio and in
dB. 10
(i) A helix travelling wave tube operates at 4 GHz
with a beam voltage of 10 kV and a beam current of 500
mA. The helix impedance is 25 ohm and interaction length
is 15 cm. Determine the output power gain in dB. 10
2. (a) (i) Use final value theorem to find () for the
function (1 —e™*) u(t), where p > 0.
(i) Find the current i(t) through the 8 Q resistor of
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the circuit diagram shown below with initial current

i(07) = 5 Amp. L4 6
im
6 u(t) T R=8Q

(i) Obtain the frequency response of the first-order
recursive system represented by constant coefficient
difference equation

ym =aymn—1) + x(n).
Consider the system is initially relaxed. 10

(b) What are commutation circuits ? Design a com-
mutation circuit for an inverter. 5+15=20

(¢) (i) Discuss transformer noise and means adopted
to reduce it. 5

(i) A 30-kVA, single phase transformer has an iron
loss of 457 W and copper loss of 125 W, when delivering
half the full load. At what percent of the full load will
the transformer have maximum efficiency ? 15

3. (a) (i) Consider the function of complex frequency
s of the following expression :

s + 3
X(5) = —
s?+45 + 5
Find the Laplace inverse function of the above expres-
S9N, 8

() What do you understand by the mathematical
relation between continuous and discrete system as given
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