Tentamen SSY042
Signaler och System, 72

Svar + nagra tips
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1. (a) Samplingsvinkelgrekvens w, = ZTW

Dominant index i DFT ar k = 5.

w =123 rad/s

arg{H (jw)} = — arctan <1/i7'> = —arctan (wr) Fasforskjutning

x(t) = A cos(wot) ,insignal x(t) ger fordrojd utsignal, (fasférskjutning)
y(t) = A|H (jw,)| cos(w, (t — t,)) = A|H (jw,)| cos(wo t — woto))
= AlH (jw,)| cos(wo t + )

¢ = —wot, och t,= _e
Wo

I vart system kommer ¢ < 0.
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2. (a) Lat s; =0.08 och s3 = 0.2

A= 105 = 1028 _ 4
S92 0.2

(b) Stegsvar y(t) = fg h(7)dr. Berékna integralen da ¢t — oo.

3.
hin] = (4(0.5)" — 3(—0.2)") u[n] z-transformera

y[n] —0.3y[n —1] = 0.1y[n — 2] = z[n] + 2.3z[n — 1] Svar (a)

Insignal xz[n] = 2(0.1)" u[n] med X(z) = ...  Berékna utsignalen.

Gor PBU pa Yiz).
z

y[n] = Z7HY (2)} = [10 (0.5)™ — 4 (0.1)™ — 4(—0.2)"] u[n] Svar (b)



SSY042 2021-06-09

4. (a)
H(jw) = F{h(t)} = u(w+w.) — u(w — w.) Idealt LP-filter.

we = 4.33 - w,

(c) Med Parsevals samband (formel) kan effekten P berdknas. Om

o0
x(t) = % + Z ap, cos(went) + by sin(wynt) &r

1< 1\? 1 <
Z Z _ _ -3
Fy 2 <n_7r> T on? ( ) = o=
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5. Obs! z(t) ej en kausal signal. Berikning genom faltning,.

o)

y(t) = h(t) xz(t) = / h(T)x(t — T)dr

—o0
Tre fall.

Inget 6verlapp mellan signaler under integralen. y(t) = 0.

Delvis 6verlapp mellan signaler under integralen.

t+1
y(t) = / 2¢e T Ddr=... =2 (1 _ 6—(t—1))
2

Fullt 6verlapp mellan signaler under integralen.

t+1
y(t) = / 2 dr = ... =2e7H(e® — ¢!
t—1

Se figurer pa nésta sida.
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Figur 1: Impulssvar h(7)
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Figur 2: Insignal x(t — 7) med t =4
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Figur 3: Utsignal y(t)



