EE302 Problem Set 3
Complete the following problems from the textbook Principles of Electronic Communication Systems, 3rd ed. 
Chapter 9
Questions: 32, 33, 34, 35

Problems: 13, 14

1.  A single amplifier is used to drive two R = 50Ω speakers (note, these speakers would be connected in parallel).  The amplifier currently provides 50VRMS.  Find the sound power output in Watts (assume that the speakers are 100% efficient in converting electrical power to sound power).

2.  A volume control knob is used to adjust the amplifier’s RMS output voltage.  It is desired to cut the sound power output in half.  Find the new sound power output in Watts, then find the new amplifier RMS voltage output (from problem 1).
3.  An amplifier with a power gain of 3dB is to be characterized.  The test apparatus provides a SNR of 20dB at the input and measures a SNR of 15dB at the output.  Find the amplifier’s NF.
Specifications for (4), (5), (6).
A system is comprised of three amplifiers.  The following specifications are given:
The SNR at the input to stage 1 is 30dB.

AP1 =   9.0dB, NF1 = 1.8dB

AP2 = 24.0dB, NF2 = 4.0dB

AP3 = 12.0dB, NF3 = 8.0dB

4.  Find the system power gain in dB and the system noise ratio using the Friis formula.  Hint:  to use the Friis formula, all quantities must be expressed as ratios (not in dB).

5.  Use the system NR from (4) to find the system noise figure (NF).

6.  Use the system NR from (4) to find the final SNR after stage 3 as a ratio and in dB.
7.   Suppose the amplifiers are cascaded in reverse order, namely, 3, 2, then 1.

(a) Does the overall system power gain change?

(b) Is this a good idea from a system NR perspective? Why, or why not?







