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1. (a) Please give the transfer function of a transmission distortionless system.(5%)

(b) Consider the low-pass RC filter as shown. R
Is this system transmission distortionless ? :
What are the group and phase delays? input C== output

What are the units of these delays ? (10%) —
(¢) A white noise with power spectral density G, (H=N,/2 forms the input to the low-pass filter.
Find the power spectral density, Gy(f), of the output signal. (5%)

2. Consider the exponential modulation for which the modulated wave @ (1) is

@ 4, (1) = Acos[w,t +k [ f@)h(1~7)d7]

where k is constant, f{t) is the input signal and h(z) is the unit impulse response of a

linear time-invariant system.
(a) If ®p, (©) is phase-modulated (PM) wave, then A(t) = ? (10%)
(b) If gy () is frequency-modulated (FM) wave, then Ah(t) = ? (10%)

3. The message signal on the input to an analog-to-digital converter is a sinusoid of 20 V peak to peak.
Please compute the signal-to-quantization-noise ratio as a function of the worldlength N of the

analog-to-digital converter.(20%)

4. An analog waveform with maximum frequency f,=4 kHz is to be transmitted over an 16-level PCM
system. The quantization distortion is specified not to exceed = 1% of the peak-to-peak analog

signal.
(a) What is the minimum number of bits/sample should be used in this PCM system 7(5%)
(b) What is the minimum required sampling rate, and what is the resulting bit transmission rate 7(10%)
(c) What is the PCM pulse or symbol transmission rate 2(5%)

5 For a BPSK receiver, the input digital waveforms are s,(t)=Acosw,t and s,(t)=-Acosw,t, where A=1
mV and the single-sided noise power spectral density is N,=10" W/Hz. Assume that data rate is 5000
bits/s and signal power and energy per bit are normalized relative to a 1-Q re sistive load. Please find

the expected number of bit errors made in one day by this continuously operation coherent BPSK

receiver.(20%)

Hint: The complementary error function is given as:

2

O(x) = J%;jexp(_; ) =~ \/12—7€-exr>(~; ),






