
XMUT310 Communication Engineering 

Tutorial 4: Analog to Digital Solutions 

Answers are provided for your convenience. 
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Q7. Note: sinc x = sin x / x or sinc x = sin pi(x)/pi(x) 

Sinc(200t). Remember that the Fourier transform of a sinc function is a rectangle. In this case, the 

rectangle is bandlimited to 100 Hz. Therefore, the Nyquist frequency is 200 Hz corresponding to a 

Nyquist interval of 5 ms.  Sinc (200t) = sin (pi200t)/(pi200t). So, pi200t=2pi*f*t, so f = 100 Hz. 

g(t) = sinc2 (200t): From Fourier transform properties, we known that the Fourier transform of 

product of two signals in time domain is the convolution of their Fourier transforms in Frequency 

domains. Therefore, when two sinc functions are multiplied, two rectangles are convolved in the 

frequency domain. Then, the result of the convolution will be bandlimited to 200 Hz and therefore, 

the Nyquist frequency and the corresponding Nyquist interval are 400 Hz and 2.5 ms, respectively. 

g(t) = sinc(200t) + sinc2 (200t): This is similar to the previous part. Due to the terms sinc2 (200t), the 

signal will be bandlimited to 400 Hz. 
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