
1. A signal ranges from -10 Volts to 10 Volts and has an rms noise level of 0.18 mV.  This signal is to be sampled with an A to D converter.  The maximum noise in the sampled signal is 0.4 mV rms.  What is the minimum number of bits for the A to D converter?
a) 13
b) 14
c) 15
d) 16



2. A system is described by the difference equation    y[n] = 2 y[n-1] - 3 y[n-2].  What is the characteristic equation of the system.
a) r2 - 3r + 2 = 0
b) r2 + 3r - 2 = 0
c) r2 + 2r - 3 = 0
d) r2 - 2r + 3 = 0
e) 3r2 - 2r + 1 = 0
f) 3r2 + 2r -1 = 0
g) 3r2 + r -2 = 0
h) 3r2 + r -2 = 0



3. If a system has the characteristic equation r2 - 2 r +1 = 0 and boundary conditions of y[0] = 1 and y[1] = 0, what is the value of y[8]?
a) -1
b) -3
c) -5
d) -7

4. 

4. What is the discrete Fourier transform of the following sequence:   x[n] = {1, 0, 0, 1}
a) { 2, 1+j, 0, 1 -j }
b) { 2, j, -1,  -j }
c) { 3, -j, 0, 1 +j }
d) { 4, -j, 1, 0 }







For each of the signal flow graphs in problems 5-8, indicate which of the following difference equations might result in the pictured flow graph.

a) y[n] = x[n] – 9 x[n-1] + 20 x[n-2] + 5 y[ n – 1] – 6 y[ n – 2]
b) y[n] = 2 x[n] – 3 x[n-1] + 4 x[n-2] –y[ n – 1] + 3 y[ n -2]
c) y[n] = x[n] – 9 x[n-1] + 20 x[n-2] – 5 y[ n – 1] + 6 y[ n – 2]
d) y[n] = x[n] – 4 x[n-1] + 5 y[ n – 1] – 6 y[ n – 2]
e) none of the above
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