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1. A system defined by 
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2. A message signal m(t) is defined as ݉ሺݐሻ ൌ sin ቀ2ߨ ௧
்

is an integrator.  
(1) Is this system LTI? (4%) 
(2) Is this system causal? (5%) 
(3) Find the impulse response of this system. (5%) 

 
 
 

ቁ , ܶ  0. Assume that we use m(t) to frequency 

݇

ulated signal. (6%) 

. A superheterodyne FM receiver operates in the radio frequency range 88-108 MHz. This frequency 

 frequency fLO is chosen so 

. An analog signal is sampled, quantized, and encoded into a binary PCM wave. The sampling rate  

 for transmitting the PCM wave. (10%) 

 

modulate a carrier. The frequency-deviation constant  is 10 and the carrier freqency is 109 Hz. 
(1) What is the peak frequency deviation of the modulated signal? (6%)  
(2) Use Carson’s rule to determine the transmission bandwidth of the mod

 
 
 
3

range is denoted as fRF. 
(1) Plot the block diagram of a superheterodyne FM-radio receiver. (6%) 
(2) The intermediate frequency fIF is set at 10.7 MHz and a local-oscillator

  that fLO > fRF. Determine the frequency range of fLO so that FM signals can be demodulated. (6%) 
(  is  3) What  the range of image frequency fI ? (6%) 

ions of the RF amplifier. (6%) (4) Determine the passband and stopband specificat
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fs = 8 KHz and the number of quantization levels L = 256. The PCM wave is transmitted over a 
baseband channel using 4-PAM. 
(1) Determine the transmission bit rate. (10%) 
(2) Determine the minimum bandwidth required
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5. Find (1)  and (2) , where  denotes the convolution 

 (10%) 

. Consider a 16-QAM system with symbol error probability PE = 10-5. A Gray code is used for the 

. A bit error probability of PB = 10–3 is required for a BPSK system over AWGN channel. What Eb/N0 
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symbol to bit assignment. What is the approximate bit error probability? (10%) 
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is required for the specified PB? (10%) 


