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(Kindly do not use a during the exam.) 

Note: Please read the entire question paper before starting. Try to work 
neatly. You may write answers in english or dutch or use both. 

1. A DSB-SC signal uses the modulating signal 

m(t) = cos wlt  + 2 cos 2wlt 

The carrier has frequency w,/27r and amplitude A,. 

(a) Give an expression for the spectrum of the transmitted signal. 

(b) Make a sketch of the spectrum. Label the relevant x-axis and y- 
axis points clearly. You cannot get full credit unless the labelling 
is done clearly (and correctly). 

(c) Calculate the total transmitted power. 

2. An analog waveform is to be transmitted over a PCM system. The 
waveform has a bandwidth of 2 MHz. A signal to quantizing noise 
ratio of at  least 30 dB is required. 

(a) Determine the minimum sampling rate needed. 

(b) Determine the number of bits needed in each PCM word. 

(c) Determine the minimum bit rate required in the PCM signal. 

(d) Determine the transmission bandwidth if the bits are to be sent 
using ideal sinc pulses, thus avoiding intersymbol interference. 

3. A voice-grade channel of a telephone network has bandwidth of 3.4 
KHz. 

(a) Calculate the information capacity of the telephone channel for a 
signal-to-noise ratio of 30 dB. 



(b) Calculate the minimum signal-to-noise ratio (in dB) required to 
support reliable information transmission through the telephone 
channel a t  the rate of 9600 bits/sec. 

4. The following statements require only "true" or "false" answers. Do 
not give any explanations, a t  all. 

(a) Delta modulation has higher bit rate than differential pulse code 
modulation. 

(b) The chief benefit of equalization in digital communications is to 
reduce the transmitted bit rate. 

(c) The term "raised cosine" refers to the shape of the pulse in the 
time domain. 

(d) Ideal duobinary pulses require half the channel bandwidth of full 
roll-off raised cosine pulses to achieve the same bit rate. 

(e) PCM is a bandwidth expansion transmission scheme. 

(f) Pre-emphasis and &-emphasis are used to  reduce quantization 
noise in PCM systems. 

(g) QPSK needs half the bandwidth to  support the same bit rate as 
a binary PSK system. 

(h) A differentially encoded PSK signal can be detected without carrier- 
phase synchronization in the receiver. 

(i) A binary differentially encoded PSK signal needs less bandwidth 
than a binary PSK signal. 

(j) FSK signals can be detected only with carrier-phase synchroniza- 
tion. 


