EE3700 : Communications|

Tutorial 1- Solution

1. A certain periodic band-limited signal consists of frequencies at dc, 500Hz and at
1kHz. The signal can be written as
s(t) =12 + 20 cos 1000xt - 20 sin 1000xt + 12 cos2000xtt - 6 sin 2000xt
Expressthis signal as a Fourier seriesin complex exponential form.

2. Determine the Fourier coefficients C, for the following periodic signal.

()
A

)
—~+

J
—1/2 1/2 T

3. Considering the waveform in question 2, estimate the amount of the original signals
power which would pass through a filter that rejects harmonics above 2™ order (ie
greater than 2xfo = 2/T). Assume T=1mS, A = 10 voltsand t = 0.25mS.

4. A radar system transmits pulses of 200nS duration. Estimate the bandwidth of the

transmitter circuitry necessary to ensure that at least 90% of the energy of the pulseis
transmitted.
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Asaline spectrathe signal would have spikes at dc, wo and 2. The magnitudes are
given from the expression above. eg. At wg |C1]| = /200
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No 2. These can be a bit tricky! The integration can be difficult.
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If all the power were to pass, the sum would be from n = -co to +oo.

flow Co = AT o« Cas 8B, wine(nlbta)
i NW,T

Dr. Graham Woods, 2005



§ Pelo, T- 0&wE, T ) nS, s+ 6383y radi.
o (,= .5

3 -3
) Gy Bao gl g xw x 9A5Ho ]
6.383x0° x [ yro Y

= 30834 4(0.385) = 383303063
z .39

n=2 Cps 3R m(a W Ta)

T <
2 33 . oiw (200385 = (67) 4 o

:" Fremeao lc"a-'a*‘ lclla‘*' Lcola + !Cflaf' (C(;la'
fowh & -
= A53 +5.0635 ¢ 6,05 +5085 + 3e53

M

PN% efi“’) mﬂv

Dr. Graham Woods, 2005



{@W “”f’“ﬁ”% ) p
-
41 92/

IS
%l :
b}

7

{
(J
q
<)m!
)
:
o+~

fe. f
.8 - ' te.
T&lw @{fﬂe M to 2unse 70%

b Bortmdonod © Rud 2 Q « ;é—’
: 5 & # L
M«g@g{ﬁ > >y
o o B 2 Rx 3 = [0Miz
@ 203.%1, foondusidth & naschd te Bomornddd

Dr. Graham Woods, 2005



