EEE2035F EXAM
SIGNALSAND SYSTEMSI

HINTS: June 2008

. Fundamental. Don'’t forget the dirac delta i3 (¢), and note thays(¢) = 2 for large .

. We havey, (t) = u(t) andys(t) = u(t — 2), so the system is not time invariant. Also not
causal, since we need to knay~—1) to findy(—2). Linear because response to
azq(t) + bxa(t) isazxq(t/2) + baxa(t/2) = ayi (t) + bya(t).

. Convolveh(t) with u(t) in the time domain to get resuj{t) = 3/10(1 — e~ 1%%)u().

. Coefficients arey = 1/2(e — 1/e) andcy, = 1/(2(1 — jkm)) (e —7km) — e=(1=7km)) for
k # 0. The second harmonic corresponds to the terms with coeiffscie
Cy = (61 _ 6_1)/(2 /472 + 1)6j arctan(2m) andc_2 — CE'

. The signal can be decomposedid$) = e ‘u(t) + e'u(—t), and the required answer
follows from the time reversal property. Using the modwiatproperty gives
Y(w)=1/[(w+10)% 4+ 1] + 1/[(w — 10)* + 1].

. Answers arer (t) = ste 3tu(t) andza(t) = 10/(45)[e*u(—t) — e~ 2 u(t)].

. Taking the transform of the expression given and rearraggines the frequency response
H(w) =1/(j2w+1). SinceX (w) = jr[é(w + 27) — §(w — 27)] the response is
Y(w)=H(w)X(w) =jrnH(—27)6(w+ 27) — joH(27)0(w — 27). Now take the
inverse transform and simplify back into the form of a sindiso




8. Taking the Fourier tranform of the differential equationdarearranging gives the
required frequency response. The impulse response istigedomain description of this
signal. Using the derivative property giveét) = 6(t) — e~ 2tu(t).




