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Your goal is to design a power-assist for a motorized bicycle.  The device will measure the small voltage produced by leg 
muscles of the rider, using small electrodes taped over the muscles.  This measurement is called the electromyogram, or “EMG”.   
The device will low-pass filter the EMG voltage signal with a cutoff frequency of 10 Hz in order to get a smooth control signal, 
and generate a motor torque proportional to the low-pass-filtered EMG signal.  The proportionality constant should be adjustable 
between two values by flipping a switch, from 10 (workout mode) to 100 (cruise mode).  Thus, when the rider pedals, he or she 
will also activate the motor attached to the bicycle, giving a power assist.   

Design a circuit using operational amplifiers that can implement the power-assist controller for the bicycle.  You may 
assume that you have a power operational amplifier capable of generating the current needed to directly power the motor.  Hint:  In 
order to control the current through the motor, you can control the voltage across a resistor that is in series with the motor, using 
the power op amp.  
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