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. Fundamental stuff — practice if you're unsure. Note that ys(t) = 3/2 for large values of
t: the signal does not return to zero after t = 2. Remember the delta functions in y(t).

. The system is linear — you’ll have to prove it by putting ax1(t) + bxo(t) through it and
verifying. Not time invariant: try inputs u(t) and u(t — 1) as counterexample. Not causal,
since y(—2) depends on x(—1).

. The output is
y(t) = h(t) * 2(t) = [3(t) — 4e™u(t)] # pa(t — 1/4) = pa(t — 1/4) — 4y (t — 1/4)

with y1(t) = e~ *u(t) * po(t). This result can be found directly, or using the derivative

property for convolution on py(t).

. Evidently y(t) = 5x(t +1/2) = Y o0 bepedFm(tH1/2) = 52 5eyelkm/2eikt,

jkm/2

which is in the form of a Fourier series with coefficients di, = Hcye . The Fourier

transform for x(t) is F{z(t)} = > 1o 276 (w — km).

. One way is to find Fourier transform of e~ 'u(t) and of sin(2rt), and to convolve in the

Jfrequency domain to give
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. From tables we can find that | X (w)|* = 4/9per (w), so the total energy is



E=1/2m) [T | X (w)|?dw = 4/3 joules.

. The transfer function H(w) can be obtained from h(t). From the definition of frequency
response, the output when the input is x(t) = 3/2e75t + 3/2e 775 is simply

y(t) = 3/2H (5)e?> + 3/2H (—5)e 7. Noting that H(—5) = H*(5) this can be
simplified to y(t) = \/ﬁ cos(bt — arctan(5/10)).




