
The W5JCK Guide to the Mathematic Equations 
Required for the Amateur Extra Class Exam 

 

This document contains every question from the Extra Class (Element 4) Question Pool* that requires one 

or more mathematical formulas to answer.  Each question illustrates every formula necessary to answer 

the question in an easy to understand, step-by-step process.   

*Question Pool Element 4 - Extra Class, as released by the Question Pool Committee of the 

National Conference of Volunteer Examiner Coordinators November 30, 2001.  Question 

Pool Element 4 was updated effective December 15, 2006 to reflect the FCC Report and 

Order (R&O) on docket 04-140. The current question pool is valid until June 30, 2008. 

I designed this document as an aid for reviewing the mathematics necessary to solve the exam questions. 

It does not cover the mathematical or electrical theories behind the equations. To study the theory, I 

highly recommend The ARRL Extra Class License Manual and Gordon Westôs Extra Class FCC License 

Preparation for Element 4. Both of these publications were of great help to me in preparing for my 

Amateur Extra Class exam. 

This document is copyright © 2007 by Ceburn Jack Swinden, W5JCK, and may be freely distributed. 

Good luck on your Amateur Extra exam.  

73 de W5JCK 
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Section E4:  Amateur Radio Practices 

E4B04:  If a frequency counter with a specified accuracy of +/- 1.0 ppm reads 146,520,000 

Hz, what is the most the actual frequency being measured could differ from the reading? 

 

E4B05:  If a frequency counter with a specified accuracy of +/- 0.1 ppm reads 146,520,000 

Hz, what is the most the actual frequency being measured could differ from the reading? 

 

E4B06:  If a frequency counter with a specified accuracy of +/- 10 ppm reads 146,520,000 

Hz, what is the most the actual frequency being measured could differ from the reading? 

 

E4B07:  If a frequency counter with a specified accuracy of +/- 1.0 ppm reads 432,100,000 

Hz, what is the most the actual frequency being measured could differ from the reading? 

 

E4B08:  If a frequency counter with a specified accuracy of +/- 0.1 ppm reads 432,100,000 

Hz, what is the most the actual frequency being measured could differ from the reading?  

 

E4B09:  If a frequency counter with a specified accuracy of +/- 10 ppm reads 432,100,000 

Hz, what is the most the actual frequency being measured could differ from the reading? 
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E4B10:  If a 100 Hz signal is fed to the horizontal input of an oscilloscope and a 150 Hz 

signal is fed to the vertical input, what type of Lissajous figure will be displayed on the 

screen? 

 

E4C08:  What is the blocking dynamic range for a receiver that has an 8-dB noise figure 

and an IF bandwidth of 500 Hz when the blocking level (1-dB compression point) is -20 

dBm? 

 

 

 

 

Note that the use of vertical bars (for example,  ò) denotes absolute value. 

E4C14:  If a receiver tuned to 146.70 MHz receives an intermodulation-product signal 

whenever a nearby transmitter transmits on 146.52 MHz, what are the two most likely 

frequencies for the other interfering signal? 

 

 

E4C26:  In a receiver, if the third-order intermodulation products have a power of-70 dBm 

when using two test tones at -30 dBm, what is the third-order intercept point? 

 

E4C27:  In a receiver, if the second-order intermodulation products have a power of-70 

dBm when using two test tones at -30 dBm, what is the second-order intercept point? 
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Section E5:  Electrical Principles 

E5A12:  What is the half-power bandwidth of a parallel resonant circuit that has a 

resonant frequency of 1.8 MHz and a Q of 95? 

 

E5A13:  What is the half-power bandwidth of a parallel resonant circuit that has a 

resonant frequency of 7.1 MHz and a Q of 150? 

 

E5A14:  What is the half-power bandwidth of a parallel resonant circuit that has a 

resonant frequency of 14.25 MHz and a Q of 150? 

 

E5A15:  What is the half-power bandwidth of a parallel resonant circuit that has a 

resonant frequency of 21.15 MHz and a Q of 95? 

 

E5A16:  What is the half-power bandwidth of a parallel resonant circuit that has a 

resonant frequency of 3.7 MHz and a Q of 118? 

 

E5A17:  What is the half-power bandwidth of a parallel resonant circuit that has a 

resonant frequency of 14.25 MHz and a Q of 187? 
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E5A18:  What is the resonant frequency of a series RLC circuit if R is 47 ohms, L is 50 

microhenrys and C is 40 picofarads? 

 

E5A19:  What is the resonant frequency of a series RLC circuit if R is 47 ohms, L is 40 

microhenrys and C is 200 picofarads? 

 

E5A20:  What is the resonant frequency of a series RLC circuit if R is 47 ohms, L is 50 

microhenrys and C is 10 picofarads? 

 

E5A21:  What is the resonant frequency of a series RLC circuit if R is 47 ohms, L is 25 

microhenrys and C is 10 picofarads? 

 

E5A22:  What is the resonant frequency of a series RLC circuit if R is 47 ohms, L is 3 

microhenrys and C is 40 picofarads? 

 

E5A23:  What is the resonant frequency of a series RLC circuit if R is 47 ohms, L is 4 

microhenrys and C is 20 picofarads? 

 

E5A24:  What is the resonant frequency of a series RLC circuit if R is 47 ohms, L is 8 

microhenrys and C is 7 picofarads? 
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E5A25:  What is the resonant frequency of a series RLC circuit if R is 47 ohms, L is 3 

microhenrys and C is 15 picofarads? 

 

E5B06:  What is the time constant of a circuit having two 100-microfarad capacitors and 

two 470-kilohm resistors all in series? 

 

 

 

E5BO7:  What is the time constant of a circuit having two 220-microfarad capacitors and 

two 1-megohm resistors all in parallel? 

 

 

 

E5B08:  What is the time constant of a circuit having a 220-microfarad capacitor in series 

with a 470-kilohm resistor? 

 

 

 

  




