TDC 362
Autumn 2011
Homework #2

Due: September 21st
For all problems involving math, show your work.

Chapter 3

1. Given a periodic composite signal composed of 4 individual frequencies – 1000Hz at 5v, 5000Hz at 15v, 10000Hz at 3v, and 12000Hz at 8v, draw the frequency domain representation for this composite.

2. Redraw the frequency domain representation from the previous problem but add a DC component of 6v.

3. A signal is composed of frequencies from 500Hz up to 5000Hz.  What is the spectrum of the frequencies?  The absolute bandwidth?  What might a drawing of the effective bandwidth look like?

4. A signal starts with 50 watts of power and ends with 10 watts of power.  What is the dB loss?  

5. If a signal starts with 100 watts and experiences a 10 dB loss, what was its ending power level?

6. If the signal at the beginning of a cable with -0.5dB/km has a power level of 10mW, what is the power of the signal at 6km?
7. We need to send 320 kbps over a noiseless channel with a bandwidth of 40 kHz.  How many signal levels do we need?

8. We have a channel with a 1.2 MHz bandwidth.  The SNR for this channel is 463.  What is the appropriate bit rate and how many signal levels do we need?

9. We have a channel with a 500 kHz bandwidth.  The SNRdb for this channel is 78db.  What is the appropriate bit rate and how many signal levels do we need?

Chapter 4

10. Draw in chart form the voltage representation of the bit pattern 11000110000000010 for the digital encoding schemes NRZI, Manchester, Bipolar AMI, 2B1Q, MLT-3, 4B/5B, and B8ZS.

11. Let’s pretend the following diagram is of a composite signal with frequencies from 5 to 10 Hz.  At what frequency should we sample the signal in order to convert the analog data to digital samples?  We want to create 4-bit samples.  Generate the PAM samples given this information.  Show your work (submit the following drawing showing when the samples are taken and how you divide up the y-axis).
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