
 

 

1. Derive the expression for the gain and phase angle of 1st order low pass 

Butterworth filter and draw its frequency response. Define the term “cut-off 

frequency”. 

Solution: 
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2. Design an active high pass filter to meet the following specification: 

cut-off frequency= 4 kHz, Decay rate in the stop band=40 dB/decade 

Solution: 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

3. Design a wide band pass filter having fL=200 Hz and fH=1 kHz and pass band 

gain=4. Assume the capacitor value of high pass & low pass filter as 0.01 μF & 0.02 

μF respectively. Draw the frequency response of the filter and also calculate the Q 

value of the filter. 

Solution: 

 

 

 

 

 

 

 

 

 



 

 

 



 

 

4. With a neat circuit diagram explain the working of All-pass filter and derive the 

expression for the gain and phase shift as produced by an All-pass filter. 

Solution: 

 



 

 



 

 



 

5. Define the terms: Line regulation & Load regulation (Write the equation for 
each). 
An unregulated dc power supply output changes from 20 V to 18.8 V when the load 
is increased from zero to maximum. Calculate the load effect and Load regulation. 
The voltage also increases to 20.8 V when the ac supply increases by 10 %. Calculate 
the source effect and Line/source regulation. 
Solution: 

 

    



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

6. Design an Adjustable Voltage Regulator to produce a 12 V output with a 50 mA 

maximum load current (use 1N756 Zener diode, Vrs=2V peak-to-peak, Vs(min)-

Vo=3V). 

Solution: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

7. Design an adjustable positive voltage regulator using LM317 for output voltage 

varying from 2 V to 10 V and output current of 1.5 A 

Solution: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 




