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1. Given an analog filter 

𝐻(𝑠) =
10

𝑠+10
, 

Convert this to digital filter transfer function using Bilinear Transformation (BLT) 

and obtain the equivalent difference equation, respectively, when a sampling period 

is given as  𝑇 = 0.01 second.  

 

2. Assume the following analog frequencies: 

𝜔𝑎 = 10 𝑟𝑎𝑑/𝑠, 

𝜔𝑎 = 50𝜋 𝑟𝑎𝑑/𝑠. 

With respect to the analog filter and the developed digital filter transfer function in 

(1), determine the corresponding digital frequencies. 

 

3. The normalized lowpass filter with a cut-off  frequency of 1 𝑟𝑎𝑑/𝑠 is given as 

 ℋ𝑎(𝑠)  =
1

𝑠+1
. 

(a.) Use the given  ℋ𝑎(𝑠) and Bilinear Transformation to design a corresponding 

digital IIR lowpass filter with a cutoff frequency of 15 𝐻𝑧 and a sampling rate 

of 90 𝐻𝑧. 

(b.) Use MATLAB to plot the magnitude response and phase response of 𝐻(𝑧). 

 

4. Design a digital highpass Butterworth filter using the bilinear transformation 

with prewarping to satisfy the following:  

|𝐻[(𝑒𝑗𝜔𝑇)]| = 0.7943  𝑎𝑡 𝜔 = 𝜔𝑝 = 150𝜋 𝑟𝑎𝑑/𝑠 

|𝐻[(𝑒𝑗𝜔𝑇)]| = 0.3162 𝑎𝑡    𝜔 = 𝜔𝑠 = 100𝜋 𝑟𝑎𝑑/𝑠, 

where 𝜔𝑝= passband cut off frequency, and  𝜔𝑠= stopband cut off frequency.The 

highest significant frequency to be processed is 𝑓ℎ=200 Hz.  

5. Repeat (4) for a Chebychev filter. 

http://www.wits.ac.za/

