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This is a quick review of the math related question on the 
Technician class license examination.
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Lets start with the inverse relationship of wavelength and 
frequency.  That is to say λ is inversely proportional to f 
(or proportional to 1/f).  Thus a longer wavelength is 
a lower frequency.  And a shorter wavelength is a 
higher frequency.

Remember the band wavelength is most often 
rounded to the next nearest whole number.  As an 
example we call it the two-meter band, but the 
actual wavelengths are slightly larger than 2 meters
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To see this longer is lower relationship look at the graph 
above.  The 2 meter band is around 150 MHz and the 30-
meter band is around 10 MHz.
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We are given a wavelength and want a related frequency.  
Using the magic circle, we cover up the frequency and see 
that we should divide 300 by λ or the wavelength.

See the slide for the solution.
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Ohm’s Law is E = I x R.  When transferred to the magic 
circle we get the circle shown above.  If you cant remember 
which symbol goes where, remember “The eagle flies over 
the indian and the rabbit.”

There are three type of questions that could be placed on 
the examination.  Only two of the three are on the exam.

One style would be given the voltage and resistance, 
calculate the current.  Use the magic circle and cover up 
the current for which we us I.  The result is I = E/R.

See the slide for the solution.
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A second style would be given current and resistance, find 
the voltage.  Using the magic circle cover the voltage 
symbol E.  Now we se we need to multiple the current by 
the resistance.

See the top half of the slide for an example.

A third style would be given voltage and current, find the 
resistance.  Using the magic circle cover the resistance 
symbol R.  Now we see we need to divide the voltage by 
the current.

See the bottom half of the slide for an example.  
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The power law is P = I x E.  Again you can use the magic 
circle with P, I and E in the circle.  P is over the I and the E  
If you can’t remember what symbol goes where remember, 
“ I like PIE.”  P goes on the top with I and E across the 
bottom.

Again there are three styles of questions.  Just cover one of 
the three symbols, the unknown,  and use the exposed 
symbol with the either one times the other or one over the 
other.  

The top half of the slide shows a given I and E, find P.  The 
bottom half shows a given P and E find I.
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Remember, unlike the frequency and band relationships 
which are approximate, Ohm’s Law and the Power Law are 
exact relationships.

The mnemonic “I like PIE” or “Easy as PIE” indicate where 
the symbols should be placed in the magic circle.

There is a third style of problem where you want to 
calculate voltage and are given power and current.  The 
bottom half of the slide gives an example.
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For decibel you can remember a few entries from the 
above table or use a scientific calculator.  This slide shows 
the table.

If there is an increase in power, such as a power amplified, 
the result is positive.  For a reduction or loss the result is 
negative.
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The equation method is shown at the top of the slide.  If 
you always use the power out over the power in the 
magnitude and sign will be correct.  On the calculator use 
the kep marked Log and not Ln.  Also don’t forget to 
multiply by 10.

Assume the power into the amplifier is 5 watts and the 
power out is 10 watts.  If you plug and chug you get the 
result of 3.03 which is very close to the given answer of 3 
dB.
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Now consider a power loss situation such as the power into 
a transmission lign is 12 watts and the power out is only 3 
watts.  

If you plug these numbers into the formula and chug to the 
answer, you can see from the slide you get the correct 
negative result.
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Radio science uses the System International of SI units.  
There are standard prefixes that are used with these units.  
To go from top to bottom on the chart you move the decimal 
point to the right three places adding trailing zero if needed.  
Or if you are moving from bottom to top you move the 
decimal point to the left three places and add leading zeros 
if needed.

In the example one is going from MHz to GHz or up the 
chart on position.  Move the decimal-point to the left three 
places.  Not no leading zeros are required.  
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You are allowed to use a calculator on the exam.  If the
calculator has memory you must demonstrate that the
memory has been erased.

You may not bring written notes of calculations (not 
calculators) into the exam.

You can go “old school” and bring slide rules and logarithm 
tables to the exam.  The tables may not have notes or 
formulas written in them.
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You may not use a cell phone during the exam.  Turn the 
phone off, don’t just silence the ringer.

Computers and cell phones may not be used for 
calculation.  You can’t use the cool cell phone calculator 
app.
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Any questions?


