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(a) Given a piecewise firnction off(t)
(i) Define the function of(1)
(ii) Sketch the function of f(t)
(iii) Formulate the Laplace Transform of F(s)

(6 marks)

(b) Explain the relationships between unit step and unit impulse function with the
help ofdiagram.

(6 marks)

(c) Figure Ql(c) shows the impulse response &(t) and input signal ,(/). Calculate

the convolution ofthe two signals h(t) and u(t).

\3 marks)

Q2 (a) Solve the Laplace transform for the function h(t) given below.

' ^,c,hu)-2JU-tk'dt

(5 marks)

(b) In a circuit of Figure Q2(b), switch S is kept open for a long time and its closed at
t=0.

(i) Transform the circuit to Laplace transform circuit.
(ii) Find lr(r) and i,(r) for / > 0.
(iii) Formulate the voltage across 6c) resislor v6(/).

(15 marks)
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Q3 (a) Find the solution ofthe initial value problem given below.
y"+4y = sQ), .}t(0)=3 t'(0)=-l

(5 marks)

(b) Figure Q3(b) shows the inductor of 2 henrys, resistor of 16c) and a capacitor of
0.02 t-arads are connected in series with an e.m.f of E volts. At t=0 the charge on
the capacitor and current in the circuit are zero. [fE:300 volts. calculate,

(i) the charge. Q and
(ii) cunent. I

at any time t>0.
(15 marks)

Q4 (a) ln the circuit of Figure Q4(a), switch 51 closes at F0, while at the same time same
time. switch S: opens. Given that v"(0-)=3V.

(i) Sketch the s-domain equivalent circuit.
(ii) By using Laplace translorm method. calculate Vo,r(t) for t>0

(l0 marks)

(b) Figure Q4(b) shows the circuit consist ofRr and R: which value are 20O and 80O
respectively. The value ofcapacitor is 0.125 F.

(i) Evaluate the Fourier transform ofv,(t).
(ii) Calculate the value ofv,,(t).

(10 marks)
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Q5 (a) Figure Q5(a) shows the periodic signalf(r).
(i) Formulate the Fourier series for the periodic function
(ii) Sketch the amplitude and phasc spectra.

(10 marks)

(b) Thc circuit shown in Figure Q5(b) is supplied by the volrage source of
v. (l) = 12e :' V. Calculale,

(i) the energy delivered by the source voltage
(ii) the energy dissipated by 4Q resistance.
(iii) the percentage ofsource energy transfened to the load.
(iv) the percentage ofthe energy content in 4C2 resistor if the ftequency

v.(t) is between 0 < co < 2 rad/s

( l0 marks)
-END OF QUESTIONS-
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La Transform Table
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