SSH

CDA 4500-3106
Midterm 1 NAME

This is a CLOSED books/notes test. You are NOT allowed to consult any material you
have brought into the classroom. NO exchange of information is allowed among students.
Write your name and SS# on each sheet detached.

1. A cable TV company transmits pictures over a channel with a 10 MHz bandwidth. Find
the channel capacity (bps) if it has a 30 dB signal-to-noise ratio. Show work. (15 pts.)

2. A communication system uses the telephone network as its medium. If a sampling rate
of 8000 samples per second is used to generate PCM signals, then for SN = 24 dB,

a. What isthe number of uniform quantization levels required? Show work. (8 pts.)
b. What will be the data rate? Show work. (7 pts.)

3. Briefly describe spread spectrum (20 pts.)



4. Inthefollowing signa encoding technique, binary data are presented as inpui,
an=123, ...

During the encoding process, two levels of processing occur:

First, anew set of binary digit by, are generated as follows:
b= (am+ by.1) mod 2
These digits are then encoded as:
Cm= bm-bma
On the receiver side, the original datais recovered by:
an= Cy mMod 2
a. Veify that the received values of a,, equal the sent values of a,, (9 pts.)
b. Show the corresponding bit stream of c,, for the following source bit sequence.

Show work. (9 pts.)

1011010110



. Forthebit stream 1000000000 1, sketch the waveforms for each of the following
code: (8 pts. Each)

a  Manchester

b. Pseudoternary

c. B8ZS

. Complete the waveform for the bit stream 1000111 1 1 0 O, based on the following
formular: (8 pts.)

s(t) = i Acos(2pf t+p/2)  for binary 0
i Acos(2pf t+p) for binary 1



