ECE 303L Signals and Systems Laboratory

Lab 3
	Name:
	


1. Generate a musical scale (C4 D E F G A B C5) (white keys) from sinusoidal tones generated by tune.m. Plot the first couple of notes of the resulting waveform and compare to a corresponding plot of an actual piano playing a sample C major scale.  

2. A song is a sequence of notes. Use the following table of frequencies (or the tune function to play the famous children’s song given by the sequence of notes B A G A B B B. Identify the song.

	Note
	Frequency

	G
	392

	A
	440

	B
	494


3. Generate a piece of music (like Twinkle ...) with notes of varying length. You may choose your own music, but include an image of the music score.

4.  Build an RC circuit. You can use substitution boxes or discrete components. Measure the rise and fall time of your RC circuit. Capture an oscilloscope image showing both rise and fall values. Measure the resistance and capacitance of your components using the impedance meter at the back of the lab. Compare your measured values with the theoretical values, as described in lecture.

5. Measure the frequency response of your system, using a MATLAB script. You should obtain measurements of frequency, amplitude of both channels, and phase shift. Plot the ratio of the amplitudes (Vout/Vin) and the phase as a function of frequency. Superimpose a theoretical plot over the experimental values. Choose a value for time constant  that gives the best match. Compare that value to that obtained from the impedance measurements.

6. Exchange the position of the resistor and capacitor. Do the rise/fall times change?  Measure the frequency response of this system, as in the previous exercise.

7. Design and test a automated system, using MATLAB, to determine the value of an unknown capacitance or resistance. Note that the value of the unknown component may vary by many orders of magnitude, and your system should "auto-range" in some fashion to account for this. There are a number of potential ways of designing this system. The best system would be fast, accurate, and high-precision (number of significant digits). The lab assistant will have you measure a selection of unknown values to demonstrate your system.
