
THE EXAM CORNER #4 
 

By Steve Weeks, AA8SW 

 

This is the second in the series of three lessons on propagation.  The General Class license is so desirable 

because it gives us access to worldwide communications on HF bands, but over-the-horizon signals have to be 

“bounced” (technically refracted) back down to Earth one or more times by the atmosphere (most often, by the 

ionosphere).   

 

Again, I will briefly discuss what you need to know about an aspect of that subject, then show you the only 

exam questions that could appear on that aspect, and follow with hints as to how you can remember the right 

answer.  The correct answer is in bold. 

 

● This unit focuses on two simple concepts – the Lowest Usable Frequency (LUF) and Maximum Usable 

Frequency (MUF), which are just what they sound like – between the LUF and the MUF are the frequencies 

that are usable for communications between two given points at a given time.  Note, this is not a 24-hour 

average, it is as of the specific time that the communication is desired to be made.  Below the LUF, radio waves 

are absorbed by the ionosphere and not “bounced” back. 

 
G3B07 What does LUF stand for? 

A. The Lowest Usable Frequency for communications between two points 

B. The Longest Universal Function for communications between two points 

C. The Lowest Usable Frequency during a 24 hour period 

D. The Longest Universal Function during a 24 hour period 

 

G3B08 What does MUF stand for? 

A. The Minimum Usable Frequency for communications between two points 

B. The Maximum Usable Frequency for communications between two points 

C. The Minimum Usable Frequency during a 24 hour period 

D. The Maximum Usable Frequency during a 24 hour period 

 

G3B05 What usually happens to radio waves with frequencies below the MUF and above the LUF when they are sent into the 

ionosphere? 

A. They are bent back to the Earth 

B. They pass through the ionosphere 

C. They are amplified by interaction with the ionosphere 

D. They are bent and trapped in the ionosphere to circle the Earth 

Hint: don’t assume that the obvious answer must be wrong because it is “too easy”.  With rare exceptions, the questions are 

not designed to be tricky and the obvious answer is the correct one. This question just addresses the normal, basic situation 

where many frequencies are above the LUF and below the MUF so they “work” – but it tries to make that sound complicated.  

Just read carefully.  

 

G3B06 What usually happens to radio waves with frequencies below the LUF? 

A. They are bent back to the Earth 

B. They pass through the ionosphere 

C. They are completely absorbed by the ionosphere 

D. They are bent and trapped in the ionosphere to circle the Earth 

 



G3B11 What happens to HF propagation when the LUF exceeds the MUF? 

A. No HF radio frequency will support ordinary sky-wave communications over the path 

B. HF communications over the path are enhanced 

C. Double hop propagation along the path is more common 

D. Propagation over the path on all HF frequencies is enhanced 

Hint: the wording of this question is a little tricky.  It is essentially asking the same thing as the previous question – if all 

relevant frequencies are below the LUF, they are absorbed and no communication occurs. Don’t let the fact that it sounds 

impossible (the minimum exceeding the maximum) confuse you.  The answer is that communication is indeed impossible 

under those conditions. Fortunately this is a rare situation.  

 

● The layer of the atmosphere most commonly involved is the ionosphere, which is “charged up” by the 

Sun, so solar intensity has a major effect on long-distance radio communications.  Anything that affects solar 

intensity also affects propagation, such as location on the Earth, the season of the year, the time of day, in 

addition to whether there are solar or ionospheric disturbances.  The layers of the ionosphere are in alphabetical 

order with D being closest to the Earth, then E, then F1 and F2.  The higher you go, the farther radio waves can 

“bounce” in one hop – up to 1,200 miles for the E region, and up to 2,500 miles for F2.  The best propagation 

(lowest attenuation) occurs just below the MUF. 

 
G3B12 What factor or factors affect the MUF? 

A. Path distance and location 

B. Time of day and season 

C. Solar radiation and ionospheric disturbances 

D. All of these choices are correct 

 

G3B03 Which of the following applies when selecting a frequency for lowest attenuation when transmitting on HF? 

A. Select a frequency just below the MUF 

B. Select a frequency just above the LUF 

C. Select a frequency just below the critical frequency 

D. Select a frequency just above the critical frequency 

Hint: “critical frequency” is a real concept but it is not the correct answer to this or any other question on any part of the 

exam. 

 

G3B09 What is the approximate maximum distance along the Earth's surface that is normally covered in one hop using the F2 region? 

A. 180 miles 

B. 1,200 miles 

C. 2,500 miles 

D. 12,000 miles 

 

G3B10 What is the approximate maximum distance along the Earth's surface that is normally covered in one hop using the E region? 

A. 180 miles  

B. 1,200 miles  

C. 2,500 miles  

D. 12,000 miles 

 

● Since the Earth is (almost) round, any point can be reached by a short path (going directly there) or a 

long path (going the opposite way around more than half of the Earth’s circumference).  Occasionally a radio 

signal will reach its target by going both ways at the same time, which causes an echo to be heard since the long 

path takes a little more time to arrive.  

 
G3B01 How might a sky-wave signal sound if it arrives at your receiver by both short path and long path propagation? 

A. Periodic fading approximately every 10 seconds 

B. Signal strength increased by 3 dB  

C. The signal might be cancelled causing severe attenuation 

D. A well-defined echo might be heard 

 



● What are some practical ways to determine the MUF? (i.e. whether an intended communication is likely 

to work)?  The 6-meter and 10-meter bands are relatively close together so if short skip is working well on 10 

meters, there is a good chance that 6 meters is open too (i.e. that the MUF is above the 6-meter band).  More 

generally, there are beacon transmitters in many amateur bands and you can listen for them to find out if 

communications are working (i.e. you are below the MUF) between your location and the beacon location.   

 
G3B02 Which of the following is a good indicator of the possibility of sky-wave propagation on the 6-meter band? 

A. Short skip sky-wave propagation on the 10-meter band 

B. Long skip sky-wave propagation on the 10-meter band 

C. Severe attenuation of signals on the 10-meter band 

D. Long delayed echoes on the 10-meter band 

 

G3B04 What is a reliable way to determine if the MUF is high enough to support skip propagation between your station and a distant 

location on frequencies between 14 and 30 MHz? 

A. Listen for signals from an international beacon in the frequency range you plan to use 

B. Send a series of dots on the band and listen for echoes from your signal 

C. Check the strength of TV signals from Western Europe 

D. Check the strength of signals in the MF AM broadcast band 

Hint: once again, go with the obvious answer.  The others in this case are silly. If you do not know the answer to a question, 

try to eliminate some of the wrong answers before guessing – remember, on the exam there is no penalty for guessing so you 

should be certain to answer all of the questions.  

 

That’s the end of installment #4.  One question on the exam is guaranteed to come from the list above.   

 

Comments are welcome -- contact me at aa8sw@att.net, or Robert at ak3q@ak3q.com. 


