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Q.1)

(a) Find the Compact Fourier Series and sketch the amplitude and phase
spectra for w(t) [see Figure Q.1], where the periodicity is equal 10n. Please
take the integration limits from -5nt to 5mnt. [14-Points]

(b) From the result that you got in part (a), find the exponential Fourier
Series and sketch the amplitude and phase spectra for w(t). [6-Points]
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Figure Q.1

Solution: [20-Points]
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Hint:

Trignometric Fourier Series:



| n+h
ay = Fo/. g(r) dt
I
2 n+1 %
a,,:T[ g(t)cos naptdt  n=1273,... w(r)=an+2ancus neyt + b, sin nwyt
0 h

n=1

n+T
b,,=-/ gt)sin nwgrdt  n=1,2,3,...
Tb n

Compact Fourier Series:

20
g(1) =Co + »_Cacos (nwor +6,) t1<z=t+7To

n=I|

—b
— =1{_-"
Co = an Cp = an? + by’ O = tan ( an )

Exponential Fourier Series:

o0 o0 X
8()=Do+ ) Dye™ +D_ye™™ = Dy+ Y Dyl =Y pelme

n=l n=-0 (n#0) Nn==00
47 1 ,
Dy= ao=T10 f ' g(o) dt D, = T /T 0g(t)e""“‘” dr
: 1 1.
]sm(a&:)dm = ——cos(az) + ¢ /cos(a:v)d:r = —sinfaz) + ¢
/em dx = 16:':‘E @ @
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sinz = Im{e"™} = — cost = Re{e'™} = —
sin’(f) + cos*(f) = 1 sin(—f) =—sin(f)  cos(—t) = cos(f)

- 2 1

sin”(z) = 3|1 — cos(2z)] cos®(z) = %[1 + cos(2z)

sin(x) = cos(90° - x) cos(x) = sin(90° - x)

sin(a + B) = sin(a) cos(P) + cos(a) sin(B)
sin(a — B) = sin(a) cos(3) — cos(a) sin(B)
cos(a + B) = cos(a) cos(PB) — sin(a) sin(3)

cos(a — B) = cos(a) cos(P) + sin(a) sin(B)



