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— ~ (20%)
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Find the Fourier transform of w(¢)e’™".

w(t)
\

=~ (20%)
An FM modulated signal 10cos[200007z¢+ 3sin(207¢)] is transmitted through an ideal

band-pass filter with midband frequency 9970 Hz and bandwidth 30 Hz. Please calculate the

average power of the filter output.
Jn(x)

0.5 1 2 3

09385 0.7652 0.2239 -0.2601
0.2423 0.4401 0.5767 0.3391
0.0306 0.1149  0.3528 0.4861
0.0026 0.0196 0.1289 0.3091
0.0002 0.0025 0.0340 0.1320
0.0002  0.0070 0.0430
—~ 0.0012 0.0114
0.0002 0.0025

— 0.0005

0.0001
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=~ (20%) (&1 10 %)

1. Sketch the impulse response 4(¢) of the filter matched to the input g(f)={ L 0;; ST/Z.
0, e

2. Plot the filter output s(¢) as a function of time.

Hint: h(t)=kg(T 1)

w9 ~ (20%)

The signal m(f) = 3.8cos(2nf) is transmitted using a 4-bit binary PCM system. Assume the

samples are taken at ¢ = 1/6 and 2/3, find the PCM output sequence.

B~ (20%) (0210 %)

Consider the coherent detector for the DSB modulated signal s(f)= m(#)cos(20007z¢)
where m(t) =sinc®(t). The PSD of white noise w(t) is 0.1 W/Hz. The ideal band-pass
filker H,(f) has midband frequency 1000 Hz and bandwidth 2 Hz. The bandwidth of the
ideal low-pass filter H,(f) is 1Hz.

1. Plot the spectra of x(¢) and y(¢).

2. Find the noise power in x(f) and y(¢).
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w(t) 2¢0s(20007¢)




