                                        ECE 101 sec 001
Homework #1

Due February 8, 2006 at  3:00 pm
1. List three analog and three digital signals/devices that were not used as examples in lecture 1 notes
2. A standard telephone keypad has 12 buttons arranged in a switch matrix. What is the number of switches?  What is the smallest number of wires needed to interconnect the switches? How many tones (frequencies) are generated when you press a number?
Ns=12, Nw=7
3. Speech signal is sampled with frequency 15% above the standard used for digital telephony. What is the value of the sampling period (spacing between the samples)?

fs=8 kHz, so new fs=9.2 kHz; T=0.000,1087s=108.7 µs
4. Consider a camera with an IR emitter and detector speed 2 cm apart and detector positioned 0.4 cm behind the lens. An object casts a spot image 0.15 mm from the center line of the detector lens. What the range of the object?

r=s*f/x=0.533 m=53.3 cm
5. A laser scanner samples an image with 500 points per inch. What is the resolution of the scanner (the spacing between the dots (pixels))?
fs=500 samples inch Ts=2*10^-3inch/sample
6. What range of frequencies can the typical human ear detect? 

a. 300Hz-30KHz

b. 2KHz-20KHz

c. 10Hz-50Hz

d. 100Hz-500Hz

e. 20Hz-20KHz

7. Plot two periods of sinusoidal waveform of 2 kHz and amplitude A=2 V. Label time axis.

T=5*10-4 sec=500 µsec
8. Determine the smallest value of the sampling frequency for the signal above?
 If the sampling frequency is below Nyquist, and is equal to 2.2 kHz, what will be the frequency of alias signal?
0.2 kHz=200 Hz
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