Signals and Linear Systems
Logbogoo o FMango LobEgdgoo
100% total
(15pt midterm)

Problem set 1(20pt)

Calculate and plot the zero-state response of an LTI system to z(¢) = u(t—3)—
u(t) if the impulse response of the system is h(t) = (1— [t —1|)[u(t) —u(t —2)].
You must use the graphical method.

803Mm30mgm 6Mgobo dgmdomgmdol godmdobomo LTI LobEgdoLs Logbowo-
Bbomgob z(t) = u(t — 3) — u(t) oy LoLBIdoL 083ymLY®o godmdobomo dmoygde
®agaog h(t) = (1— [t —1])[u(t) —u(t —2)] . 308moggbgm gBogognmo dgmmwo.

Problem set 2(20pt)

Calculate the trigonometric CTFS coefficients for the following functions:
8398m3gomgm HMoagmbmagEH®mogmo gumog dfzmogzob CTES 3mgx0309b@goo bog-
Bocmolbomgol

x(t) = cosTt + sin(15t + 7/2);

Problem set 3(30pt)

Consider the following periodic functions represented as CTFS:
30b30bommm 3gBomeygmo Logbomo GmAgmoy dmogds g®ogl AF3Mogom:
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> sin[8m(2m + 1)t]

m=0

x(t) =

A

(i) CTFS-00b 03mgbgm x(t) bLogbamolb 9396wsdgbdg®o 3gdomwo Tp.
(ii) gobLobwgmgm x(t) LodgE®os.
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Problem set 3(30pt)

Raised square wave with period 2T :
Of gm0 3300MoEYMO Homms LY®.1 3gMomwom 2T dmoEgds Gmamds

oo [0 —T2si<T)
WYL T2<t<sr)

808mmgomgm gglidmbgbioomyg®o ggMog dHzMo30L 3m9x303090Ggdo.

Jom0mgdo: do®H0g0 380 06900, 80m09gbmm Logboaob bodgE®doos o godmm-
3000 R9M0gb H®0gMbMAJH®omo 3600300 30099%030366900. J90©gs Zodm-
093600 3038000 HB0ZMbMIH®o Yo F30030L 3m9%03096BIOLO @O gJb3mbgb-
309G 0 df30030L 3098030963 JOL Tea®ob.

ap n = 0;
Dy =< 1 (an — jbn) n>0 (1)
1(acn+jb_yp) n<0



1 CTFS ga®idygmgoo

x(t) = ap + Z(an cos(nwot) + by, sin(nwot)) (2)
n=1
ag = i/ x(t)dt (3)
’ To J<ry>
ap, = — x(t) cos(nwot)dt 4)
To J<rp>
2 .
by = —/ x(t) sin(nwot)dt (5)
TO <To>
z(t) = Z D, elwot (6)
n=0
1 —jnwot
D, = — x(t)e Im0tdt (7)
To <To>
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= -

sin’ t = —(3sint — sin 3¢)

cos(t =) = costcosf F sint siné

sin(t = 6) = sinfcos? + costsinf
tant &+ tan @

tan(r = 0) =
an( ) | Ftanftand

sinfsinfl = %[cos{f — 6) —cos(t + )]
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costcost = 2 [cos(t + 6) + cos(t — )]
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