ECE 232 - Circuits and Systems 11
Test 3

For a given circuit, we know that, if the input is z(t) = 46(¢ — 3), then the output is given
by y(t) = 8e 23yt — 3).
a. Find the impulse response and the transfer function of the circuit.

b. Draw an RC circuit that has the obtained impulse response and transfer function (specify
the values of R and C).

c. If the input is z(t) = u(t) — u(t — 2) (i.e., a rectangle of unit amplitude and duration 2
s), find the output using the convolution integral.

d. If the input is z(t) = (cos(2t) 4+ 2)u(t), find the output in steady state.

Sol.: a. The impulse response is
h(t) = 2e~*u(t),

and the transfer function is

b. It is a low-pass filter, so the output is the voltage on the capacitor. We need to have
1/7 =2, and thus RC' = 0.5. A possible choice is R=0.5 Q and C' =1 F.

c. Please see notes and textbook for the procedure. We get the output

1—e 2 for 0 <t <2
y(t) =13 e (e —1) fort>2
0 otherwise

d. We need to calculate

1 "
H(j2) = —— = V2e 74
U2 =771

and
H(j0) =1.

From this, we get that the output in steady state is

y(t) = (VZcos (2t - %) 4 2)ult).



