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For ewor d 
 

 
Thi s document  i s  s i mpl y a compi l at i on of  t he publ i c l y  avai l abl e quest i on pool  
whi ch has been conver t ed i nt o st at ement s and f or mat t ed.   The i nt ent  was t o 
r et ai n as much of  t he or i gi nal  wor ds f r om t he quest i on pool  as possi bl e t o 
l ever age f ami l i ar i zat i on i n t he l ear ni ng and memor y pr ocess.   Mi ni mal  
addi t i onal  i nf or mat i on i s  pr ovi ded t o i mpr ove t he document  f or  use as a St udy 
Gui de.   The 18 t er ms and acr onyms most  f r equent l y  used i n t he t ext  ar e:  
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The aut hor ’ s  hope i s  t hat  t hi s document  mi ght  be usef ul  as a r esour ce i n 
st udyi ng f or  t he El ement  3,  Gener al  Cl ass Li cense Amat eur  Radi o Exam.  
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SUBELEMENT G1 -  COMMI SSI ON©S RULES [ 5 Exam Quest i ons -  5 Gr oups]  

 

G1A -  Gener al  c l ass cont r ol  oper at or  f r equency pr i v i l eges 

�  A Gener al  Cl ass l i cense hol der  i s  gr ant ed al l  amat eur  f r equency pr i v i l eges 

on t he f ol l owi ng 160,  30,  17,  12,  and 10 met er s.   [ 97. 301( d) ]  

�  Phone oper at i on i s  pr ohi bi t ed on t he 30 met er  band. [ 97. 305]  

�  I mage t r ansmi ssi on i s  pr ohi bi t ed on t he 30- met er  band.  [ 97. 305]  

�  The 60- met er  amat eur  band r est r i c t s communi cat i on t o speci f i c  channel s,  

usi ng onl y USB voi ce,  and pr ohi bi t s  al l  ot her  modes,  i nc l udi ng CW and 

dat a.  [ 97. 303( s) ]  

�  The 7. 250 MHz f r equency i s  i n t he Gener al  Cl ass por t i on of  t he 40- met er  

band.  [ 97. 301( d) ]  

�  The 24. 940 MHz f r equency i s  i n t he 12 met er  band. [ 97. 301( d) ]  

�  The 3900 kHz f r equency i s  wi t hi n t he Gener al  c l ass por t i on of  t he 75- met er  

phone band.  [ 97. 301( d) ]  

�  The 14305 kHz f r equency i s  wi t hi n t he Gener al  c l ass por t i on of  t he 

20- met er  phone band.  [ 97. 301( d) ]  

�  The 3560kHz f r equency i s  wi t hi n t he Gener al  Cl ass por t i on of  t he 80 met er  

band. [ 97. 301( d) ]  

�  The 21300 kHz f r equency i s  wi t hi n t he Gener al  Cl ass por t i on of  t he 

15- met er  band.  [ 97. 301( d]  

�  The f ol l owi ng f r equenci es ar e avai l abl e t o a cont r ol  oper at or  hol di ng a 

Gener al  Cl ass l i cense [ 97. 301( d) ] :  28. 020 MHz,  28. 350 MHz,  and 28. 550 MHz.  

[ Al l  of  t hese answer s ar e cor r ect ]  

�  When a Gener al  Cl ass l i censee i s  not  per mi t t ed t o use t he ent i r e voi ce 

por t i on of  a par t i cul ar  band,  t he upper  end or  por t i on of  t he voi ce 

segment  i s  gener al l y  avai l abl e t o t hem.  [ 97. 301]  

 

G1A -  Pr i mar y and secondar y al l ocat i ons 

�  NO amat eur  band i s  shar ed wi t h t he Ci t i zens Radi o Ser v i ce. [ 97. 303]  

�  When t he FCC r ul es desi gnat e t he amat eur  ser v i ce as a secondar y user  and 

anot her  ser v i ce as a pr i mar y user  on a band,  amat eur  st at i ons ar e al l owed 

t o use t he f r equency band onl y i f  t hey do not  cause har mf ul  i nt er f er ence 

t o pr i mar y user s.  [ 97. 303]  

�  When oper at i ng on ei t her  t he 30 or  60 met er  bands,  i f  a st at i on i n t he 

pr i mar y ser v i ce i nt er f er es wi t h your  cont act ,  s t op t r ansmi t t i ng at  once 

and/ or  move t o a c l ear  f r equency. [ 97. 303]  



 

4 of 45 

 

�  Amat eur  r adi o st at i ons,  as a secondar y ser v i ce i n t he 60- met er  band,  must  

not  cause har mf ul  i nt er f er ence t o st at i ons oper at i ng i n ot her  r adi o 

ser v i ces.  [ 97. 303( s) ]  

 

G1B -  Ant enna st r uct ur e l i mi t at i ons 

�  Two hundr ed ( 200)  f eet  i s  t he maxi mum hei ght  above gr ound t o whi ch an 

ant enna st r uct ur e may be er ect ed wi t hout  r equi r i ng not i f i cat i on t o t he FAA 

and r egi st r at i on wi t h t he FCC,  pr ovi ded i t  i s  not  at  or  near  a publ i c- use 

ai r por t .  [ 97. 15( a) ]  

 

G1B -  Good engi neer i ng and good amat eur  pr act i ce 

�  The FCC r equi r es an amat eur  st at i on t o be oper at ed i n conf or mance wi t h 

good engi neer i ng and good amat eur  pr act i ce i n al l  r espect s,  whet her  

cover ed or  not  cover ed by t he Par t  97 r ul es.  [ 97. 101( a) ]  

�  The FCC det er mi nes “ good engi neer i ng and good amat eur  pr act i ce”  t hat  

appl i es t o oper at i on of  an amat eur  st at i on i n al l  r espect s not  cover ed by 

t he Par t  97 r ul es.  [ 97. 101( a) ]  

�  I f  an amat eur  st at i on i s  causi ng i nt er f er ence t o a br oadcast  r ecei ver  of  

good engi neer i ng desi gn,  t he FCC may r est r i c t  t he amat eur  st at i on 

oper at i on t o t i mes ot her  t han 8 pm t o 10: 30 pm l ocal  t i me ever y day,  as 

wel l  as on Sundays f r om 10: 30 am t o 1 pm l ocal  t i me.  [ 97. 121( a) ]  

 

G1B -  Beacon oper at i on 

�  Ther e must  be no mor e t han one beacon s i gnal  i n t he same band f r om a 

s i ngl e l ocat i on.   [ 97. 203( b) ]  

�  A pur pose of  a beacon st at i on as i dent i f i ed i n t he FCC Rul es i s  

obser vat i on of  pr opagat i on and r ecept i on,  or  ot her  r el at ed act i v i t i es.  

[ 97. 1( a) ( 9) ]  

�  The power  l i mi t  f or  beacon st at i ons i s  100 wat t s PEP out put .  [ 97. 203( c) ]  

 

G1B -  Ret r ansmi t t i ng r adi o s i gnal s 

�  Musi c may be t r ansmi t t ed by an amat eur  st at i on when i t  i s  an i nc i dent al  

par t  of  a space shut t l e or  I SS r et r ansmi ssi on.  [ 97. 113( a) ( 4) , ( e) ]  
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G1B -  Rest r i c t ed oper at i on 

�  The use of  abbr evi at i ons or  pr ocedur al  s i gnal s i n t he amat eur  ser v i ce i s  

somewhat  r est r i c t ed but  t hey may be used i f  t hey do not  obscur e t he 

meani ng of  a message.  [ 97. 113( a) ( 4) ]  

�  An amat eur  st at i on i s  per mi t t ed t o t r ansmi t  secr et  codes t o cont r ol  a 

space st at i on.  [ 97. 113( a) ( 4)  and 97. 207( f ) ]  

�  These ar e pr ohi bi t ed by t he FCC Rul es f or  amat eur  r adi o st at i ons:  

o Tr ansmi ssi on of  musi c as t he pr i mar y pr ogr am mat er i al  dur i ng a 

cont act  

o The use of  obscene or  i ndecent  wor ds 

o Tr ansmi ssi on of  f al se or  decept i ve messages or  s i gnal s 

[ Al l  of  t hese answer s ar e cor r ect ]  [ 97. 113( a) ( 4) ,  97. 113( e) ]  

�  An amat eur  st at i on may t r ansmi t  communi cat i ons i n whi ch t he l i censee or  

cont r ol  oper at or  has a pecuni ar y ( monet ar y)  i nt er est  onl y when ot her  

amat eur s ar e bei ng not i f i ed of  t he sal e of  appar at us nor mal l y  used i n an 

amat eur  st at i on and such act i v i t y  i s  not  done on a r egul ar  basi s.   

[ 97. 113( a) ( 3) ]  

�  I n or der  f or  an amat eur  st at i on t o pr ovi de news i nf or mat i on t o t he medi a 

dur i ng a di sast er ,  t he i nf or mat i on must  di r ect l y  r el at e t o t he i mmedi at e 

saf et y of  human l i f e or  pr ot ect i on of  pr oper t y and t her e i s  no ot her  means 

of  communi cat i on avai l abl e.  [ 97. 113( b) ]  

 

G1C -  Tr ansmi t t er  power  r egul at i ons 

�  The maxi mum t r ansmi t t i ng power  an amat eur  st at i on may use on 10. 140 MHz i s 

200 wat t s PEP out put .  [ 97. 313( c) ( 1) ]  

�  The maxi mum t r ansmi t t i ng power  an amat eur  st at i on may use on t he 12 met er  

band i s  1500 wat t s PEP out put .  [ 97. 313( a) , ( b) ]  

�  The maxi mum t r ansmi t t i ng power  a Gener al  c l ass l i censee may use when 

oper at i ng bet ween 7025 and 7125 kHz i s  1500 wat t s PEP out put .  [ 97. 313]  

�  Ot her  t han t he 1500 wat t  PEP l i mi t  on t r ansmi t t er  power  i n t he 14 MHz band 

onl y t he mi ni mum power  necessar y t o car r y out  t he desi r ed communi cat i ons 

i s  t he r est r i c t i on.  [ 97. 313]    

Aut hor s Not e:   The r ul e t o use t he mi ni mum power  necessar y t o car r y out  

t he desi r ed communi cat i ons shoul d be consi der ed sacr ed.   The smar t  per son 

does not  shout  at  a f r i end i n or der  t o communi cat e f ace- t o- f ace and t he 

same shoul d al ways be t r ue when you set  your  power  l evel  and mi cr ophone 

gai n cont r ol s.   I f  one wat t  wi l l  do,  you do not  need t hat  1500- wat t  

ampl i f i er .   Swi t ch i t  of f !  
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�  The maxi mum t r ansmi t t i ng power  a st at i on wi t h a Gener al  Cl ass cont r ol  

oper at or  may use on t he 28 MHz band i s  1500 wat t s PEP out put .  [ 97. 313]  

�  The maxi mum t r ansmi t t i ng power  an amat eur  st at i on may use on 1825 kHz i s  

1500 wat t s PEP out put .  [ 97. 313( b) ]  

�  Tr ansmi ssi ons must  not  exceed an ef f ect i ve r adi at ed power  of  50 Wat t s PEP 

r ef er r ed t o a di pol e ant enna when a st at i on i s  t r ansmi t t i ng on t he 60 

met er  band.  [ 97. 303( s) ]  

 

G1C -  HF dat a emi ssi on st andar ds 

�  The maxi mum symbol  r at e per mi t t ed f or  RTTY emi ssi ons t r ansmi t t ed on 

f r equency bands bel ow 28 MHz i s 300 baud.  [ 97. 305( c)  and 97. 307( f ) ( 3) ]  

�  The maxi mum symbol  r at e per mi t t ed f or  RTTY or  dat a emi ssi on t r ansmi ssi ons 

on t he 10- met er  band i s  1200 baud.  [ 97. 305( c)  and 97. 307( f ) ( 4) ]  

�  The maxi mum symbol  r at e per mi t t ed f or  RTTY or  dat a emi ssi on t r ansmi ssi ons 

on t he 6 and 2 met er  bands 19. 6 k i l obaud.  [ 97. 305( c)  and 97. 307( f ) ( 5) ]  

�  The maxi mum symbol  r at e per mi t t ed f or  packet  emi ssi on t r ansmi ssi ons on t he 

2- met er  band 19. 6 k i l obaud.  [ 97. 305( c)  and 97. 307( f ) ( 5) ]  

�  The maxi mum aut hor i zed bandwi dt h f or  RTTY,  dat a or  mul t i pl exed emi ssi ons 

usi ng an unspeci f i ed di gi t al  code t r ansmi t t ed on t he 6 and 2- met er  bands 

i s  20 kHz.  [ 97. 305( c)  and 97. 307( f ) ( 5) ]  

�  The maxi mum bandwi dt h per mi t t ed by FCC r ul es f or  amat eur  r adi o st at i ons 

when oper at i ng on USB f r equenci es i n t he 60- met er  band i s  2. 8 kHz.  

[ 97. 303s]  

 

G1D -  Vol unt eer  Exami ner s and Vol unt eer  Exami ner  Coor di nat or s 

�  The l i cense exami nat i on t hat  you may admi ni st er  when you ar e an accr edi t ed 

VE hol di ng a Gener al  Cl ass oper at or  l i cense i s  t he Techni c i an,  El ement  2.   

[ 97. 509( b) ( 3) ( i ) ]  

�  At  Least  t hr ee VEC- accr edi t ed Gener al  Cl ass or  hi gher  VEs must  be pr esent  

when admi ni st er i ng a Techni c i an Cl ass oper at or  exami nat i on.  [ 97. 509( a) ( b) ]  

�  A FCC Gener al  Cl ass or  hi gher  l i cense and VEC accr edi t at i on i s  suf f i c i ent  

f or  you t o be an admi ni st er i ng VE f or  a Techni c i an Cl ass oper at or  l i cense 

exami nat i on.   [ 97. 509( b) ( 3) ( i ) ]  

�  The admi ni st er i ng VEs ar e r esponsi bl e at  a Vol unt eer  Exam Sessi on f or  

det er mi ni ng t he cor r ect ness of  t he answer s on t he exam.   [ 97. 509( h) ]  

�  A CSCE document  must  be i ssued t o a per son t hat  passes an exam el ement .  

[ 97. 509( i ) ]  
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�  A Cer t i f i cat e of  Successf ul  Compl et i on of  Exami nat i on ( CSCE)  i s  val i d f or  

exam el ement  cr edi t  f or  365 days.   [ 97. 3( a) ( 15) ]  

�  The mi ni mum age t hat  one must  be t o qual i f y  as an accr edi t ed Vol unt eer  

Exami ner  i s  18 year s ol d.   [ 97. 509( b) ( 2) ]  

�  For  a non- U. S.  c i t i zen t o be an accr edi t ed Vol unt eer  Exami ner  t he per son 

must  hol d a U. S.  amat eur  r adi o l i cense of  Gener al  c l ass or  above.   

[ 97. 509 ( b) ( 3) ]  

�  Vol unt eer  Exami ner s ar e accr edi t ed by a Vol unt eer  Exami ner  Coor di nat or .   

[ 97. 509( b) ( 1) ]  

�  You may par t i c i pat e as a VE i n admi ni st er i ng an amat eur  r adi o l i cense 

exami nat i on af t er  you have been gr ant ed a Gener al  c l ass l i cense and have 

r ecei ved your  VEC accr edi t at i on.   [ 97. 509]  

 

G1D -  Tempor ar y I dent i f i cat i on 

�  You may oper at e on any Gener al  Cl ass band segment  i f  you ar e a Techni c i an 

Cl ass oper at or  and have a CSCE f or  Gener al  Cl ass pr i v i l eges.   [ 97. 9( b) ]  

�  You must  add t he speci al  i dent i f i er  " AG"  af t er  your  cal l  s i gn i f  you ar e a 

Techni c i an Cl ass l i censee and have a CSCE f or  Gener al  Cl ass oper at or  

pr i v i l eges whenever  you oper at e usi ng Gener al  c l ass f r equency pr i v i l eges.   

[ 97. 119( f ) ( 2) ]  

�  The pr oper  way t o i dent i f y  when t r ansmi t t i ng on Gener al  c l ass f r equenci es 

i f  you have a CSCE f or  t he r equi r ed el ement s but  your  upgr ade f r om 

Techni c i an has not  appear ed i n t he ULS dat abase i s  by gi v i ng your  cal l  

s i gn f ol l owed by t he wor ds " t empor ar y AG" .   [ 97. 119( f ) ( 2) ]  

 

G1E -  Cont r ol  cat egor i es;  I TU r egi ons 

 

G1E -  Repeat er  r egul at i ons 

�  A 10- met er  r epeat er  may r et r ansmi t  t he 2- met er  s i gnal  f r om a st at i on 

havi ng a Techni c i an Cl ass cont r ol  oper at or  onl y i f  t he 10- met er  cont r ol  

oper at or  hol ds at  l east  a Gener al  c l ass l i cense.   [ 97. 205( a) ]  

�  A Repeat er  St at i on i s  an amat eur  st at i on t hat  s i mul t aneousl y r et r ansmi t s 

t he s i gnal s of  ot her  st at i ons on anot her  channel .   [ 97. 3( a) ( 39) ]  

�  The l i censee of  t he non- coor di nat ed r epeat er  has pr i mar y r esponsi bi l i t y  t o 

r esol ve t he i nt er f er ence i n t he event  of  i nt er f er ence bet ween a 

coor di nat ed r epeat er  and an uncoor di nat ed r epeat er .  [ 97. 205( c) ]  
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G1E -  Har mf ul  i nt er f er ence 

�  Each of  t he f ol l owi ng condi t i ons r equi r e an amat eur  r adi o st at i on t o t ake 

speci f i c  st eps t o avoi d har mf ul  i nt er f er ence t o ot her  user s or  f ac i l i t i es:  

�  When oper at i ng wi t hi n one mi l e of  an FCC Moni t or i ng St at i on 

�  When usi ng a band wher e t he amat eur  ser v i ce i s  secondar y 

�  When a st at i on i s  t r ansmi t t i ng spr ead spect r um emi ssi ons 

[ Al l  of  t hese answer s ar e cor r ect ]   [ 97. 13( b) , 97. 311( b) ,  97. 303]  

 

G1E -  Thi r d par t y r ul es 

�  I f  t he t hi r d par t y wer e a per son pr evi ousl y l i censed i n t he amat eur  

ser v i ce whose l i cense had been r evoked,  i t  woul d di squal i f y  t he t hi r d 

par t y f r om par t i c i pat i ng i n st at i ng a message over  an amat eur  st at i on.   

[ 97. 115( b) ( 2) ]  

�  Onl y messages r el at i ng t o amat eur  r adi o or  r emar ks of  a per sonal  

char act er ,  or  messages r el at i ng t o emer genci es or  di sast er  r el i ef  f or  a 

t hi r d par t y i n anot her  count r y may be t r ansmi t t ed by an amat eur  st at i on.   

[ 97. 115( a) ( 2) ,  97. 117]  

�  Except  f or  messages di r ect l y  i nvol v i ng emer genci es or  di sast er  r el i ef  

communi cat i ons,  t hi r d- par t y t r af f i c  i s  pr ohi bi t ed wi t h any count r y ot her  

t han t he Uni t ed St at es unl ess t her e i s  a t hi r d- par t y agr eement  i n ef f ect  

wi t h t hat  count r y.   [ 97. 115( a) ( 2) ]  

�  For  a non- l i censed per son t o communi cat e wi t h a f or ei gn amat eur  r adi o 

st at i on f r om a US amat eur  st at i on at  whi ch a l i censed cont r ol  oper at or  i s  

pr esent ,  t he f or ei gn amat eur  st at i on must  be i n a count r y wi t h whi ch t he 

Uni t ed St at es has a t hi r d par t y agr eement .   [ 97. 115( a) ( b) ]  

�  An exampl e of  per mi ssi bl e t hi r d par t y communi cat i on dur i ng r out i ne amat eur  

r adi o oper at i ons i s  sendi ng a message t o a t hi r d par t y t hr ough a f or ei gn 

st at i on,  as l ong as t hat  per son i s  a l i censed amat eur  r adi o oper at or .   

[ 97. 115( a) ( 2) ]  

�  Engl i sh i s  t he l anguage you must  use when i dent i f y i ng your  st at i on i f  you 

ar e usi ng a l anguage ot her  t han Engl i sh i n maki ng a cont act .   

[ 97. 119( b) ( 2) ]
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SUBELEMENT G2 -  OPERATI NG PROCEDURES [ 6 Exam Quest i ons -  6 Gr oups]  

 

G2A -  Phone oper at i ng pr ocedur es;  Pr ocedur al  s i gnal s;  Br eaki ng i nt o a QSO i n 

pr ogr ess 

�  The expr essi on " CQ DX"  usual l y  i ndi cat es t he cal l er  i s  l ooki ng f or  any 

st at i on out s i de hi s or  her  own count r y.  

�  The r ecommended way t o br eak i nt o a conver sat i on when usi ng phone i s  t o 

say your  cal l  s i gn dur i ng a br eak bet ween t r ansmi ssi ons f r om t he ot her  

st at i ons.  

 

G2A -  USB/ LSB ut i l i zat i on convent i ons 

�  Si ngl e- Si deband ( SSB)  mode of  voi ce communi cat i on i s  most  commonl y used on 

t he Hi gh Fr equency Amat eur  bands.  

�  Si ngl e s i deband ( SSB)  voi ce mode i s  a f or m of  ampl i t ude modul at i on i n 

whi ch one s i deband and t he car r i er  ar e suppr essed.  

�  I n s i ngl e s i deband ( SSB)  voi ce mode,  onl y one s i deband i s  t r ansmi t t ed.   

The ot her  s i deband and car r i er  ar e suppr essed i n s i ngl e s i deband ( SSB)  

voi ce mode.  

�  Less bandwi dt h,  used and hi gh power  ef f i c i ency i s  an advant age when usi ng 

s i ngl e s i deband as compar ed t o ot her  voi ce modes on t he HF amat eur  bands.  

�  Upper  Si deband i s  most  commonl y used f or  phone communi cat i ons on t he bands 

above 20 met er s.  

�  Lower  Si deband i s  commonl y used on t he 160,  75,  and 40- met er  bands.  

�  Upper  Si deband i s  commonl y used i n t he VHF and UHF bands.  

�  Upper  Si deband mode i s  most  commonl y used f or  voi ce communi cat i ons on t he 

17 and 12- met er  bands.  

�  Most  amat eur  st at i ons use l ower  s i deband on t he 160,  75 and 40- met er  bands 

because i t  i s  t he cur r ent  amat eur  pr act i ce t o use l ower  s i deband on t hese 

f r equency bands.  

 

G2A -  VOX oper at i on 

�  VOX al l ows " hands f r ee"  oper at i on 

�  The f ol l owi ng user  adj ust abl e cont r ol s ar e usual l y  associ at ed wi t h VOX 

ci r cui t r y :  

o Ant i - VOX 

o VOX Del ay 

o VOX Sensi t i v i t y  

[ Al l  of  t hese choi ces ar e cor r ect ]  
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G2B -  Oper at i ng cour t esy 

�  I f  t he f r equency on whi ch a net  nor mal l y  meet s i s  i n use j ust  bef or e t he 

net  begi ns,  t he pr oper  cour se of  act i on t hat  shoul d be t aken i s  t o ask t he 

st at i ons i f  t he net  may use t he f r equency,  or  move t he net  t o a near by 

c l ear  f r equency i f  necessar y.  

�  I f  a net  i s  about  t o begi n on a f r equency you and anot her  st at i on ar e 

usi ng,  move t o a di f f er ent  f r equency as a cour t esy t o t he net .  

�  Move your  cont act  t o anot her  f r equency i f  you not i ce i ncr easi ng 

i nt er f er ence f r om ot her  act i v i t y  on a f r equency you ar e usi ng.  

�  The mi ni mum f r equency separ at i on bet ween CW si gnal s t o mi ni mi ze 

i nt er f er ence i s  150 t o 500 Hz.  

�  The mi ni mum f r equency separ at i on bet ween SSB si gnal s t o mi ni mi ze 

i nt er f er ence i s  appr oxi mat el y 3 kHz.  

�  The mi ni mum f r equency separ at i on bet ween 170 Hz shi f t  RTTY si gnal s t o 

mi ni mi ze i nt er f er ence i s  250 t o 500 Hz.  

�  A pr act i cal  way t o avoi d har mf ul  i nt er f er ence when sel ect i ng a f r equency 

t o cal l  CQ usi ng phone i s  t o ask i f  t he f r equency i s  i n use,  say your  

cal l s i gn,  and l i s t en f or  a r esponse.  

�  A pr act i cal  way t o avoi d har mf ul  i nt er f er ence when cal l i ng CQ usi ng Mor se 

code or  CW i s by sendi ng " QRL? de"  f ol l owed by your  cal l s i gn and l i s t en 

f or  a r esponse.  

 

G2B -  Band pl ans 

�  A band pl an i s  a vol unt ar y gui del i ne f or  band use beyond t he di v i s i ons 

est abl i shed by t he FCC.  

�  The “ DX wi ndow”  i n a vol unt ar y band pl an i s  a por t i on of  t he band t hat  

shoul d not  be used f or  cont act s bet ween st at i ons wi t hi n t he 48 cont i guous 

Uni t ed St at es.  

�  When choosi ng a f r equency f or  Sl ow- Scan TV ( SSTV)  oper at i on,  you shoul d 

f ol l ow gener al l y  accept ed band pl ans f or  SSTV oper at i on i n or der  t o compl y 

wi t h good amat eur  pr act i ce when choosi ng a f r equency f or  Sl ow- Scan TV 

( SSTV)  oper at i on.  

�  When choosi ng a f r equency f or  r adi o- t el et ype ( RTTY)  oper at i on,  you shoul d 

f ol l ow gener al l y  accept ed band pl ans f or  RTTY oper at i on i n or der  t o compl y 

wi t h good amat eur  pr act i ce 

�  When choosi ng a f r equency f or  HF PSK oper at i on,  you shoul d f ol l ow 

gener al l y  accept ed band pl ans f or  PSK oper at i on i n or der  t o compl y wi t h 

good amat eur  pr act i ce.  
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G2C – Emer genci es,  i nc l udi ng dr i l l s  and emer gency communi cat i ons 

 

�  When nor mal  communi cat i ons syst ems ar e not  avai l abl e,  an amat eur  st at i on 

may use any means of  r adi ocommuni cat i on at  i t s  di sposal  t o pr ovi de 

essent i al  communi cat i ons when t her e i s  an i mmedi at e t hr eat  t o t he saf et y 

of  human l i f e or  t he pr ot ect i on of  pr oper t y.  [ 97. 403]  

�  Onl y a per son hol di ng an FCC i ssued amat eur  oper at or  l i cense may be t he 

cont r ol  oper at or  of  an amat eur  st at i on t r ansmi t t i ng i n RACES t o assi st  

r el i ef  oper at i ons dur i ng a di sast er .  [ 97. 407( a) ]  

�  When t he Pr esi dent ’ s  War  Emer gency Power s have been i nvoked,  t he FCC may 

r est r i c t  nor mal  f r equency oper at i ons of  amat eur  st at i ons par t i c i pat i ng i n 

RACES.  [ 97. 407( b) ]  

�  An amat eur  st at i on i s  NEVER pr event ed f r om usi ng any means at  i t s  di sposal  

t o assi st  anot her  st at i on i n di st r ess.  [ 97. 405( b) ]  

�  A cont r ol  oper at or  woul d be maki ng an uni dent i f i ed t r ansmi ssi on when 

t r ansmi t t i ng out  of  t he amat eur  band wi t hout  st at i on i dent i f i cat i on dur i ng 

a l i f e- t hr eat eni ng emer gency.  [ 97. 403]  

�  Any f r equency aut hor i zed t o t he cont r ol  oper at or  may be used by an amat eur  

st at i on t o obt ai n assi st ance when i n di st r ess.  [ 97. 405( a) ]  

�  The f i r s t  t hi ng you shoul d do i f  you ar e communi cat i ng wi t h anot her  

amat eur  st at i on and hear  a st at i on i n di st r ess br eak i n i s  t o acknowl edge 

t he st at i on i n di st r ess and det er mi ne what  assi st ance may be needed.  

�  You ar e never  pr ohi bi t ed f r om hel pi ng any st at i on i n di st r ess.  [ 97. 405( b) ]  

�  An amat eur  st at i on may make t r ansmi ssi ons necessar y t o meet  essent i al  

communi cat i ons needs and t o f aci l i t at e r el i ef  act i ons dur i ng a di sast er .  

[ 97. 111( a) ( 2) ]  

�  Any and/ or  al l  emi ssi on modes may be used t o obt ai n assi st ance dur i ng a 

di sast er .  

�  The l ocat i on and nat ur e of  t he emer gency shoul d be gi ven t o a st at i on 

answer i ng a di st r ess t r ansmi ssi on.  

�  What ever  f r equency has t he best  chance of  communi cat i ng t he di st r ess 

message shoul d be used t o send a di st r ess cal l .  

 

G2D -  Mi ni mi z i ng I nt er f er ence 

�  A uni di r ect i onal  ant enna HF ant enna woul d be t he best  t o use f or  

mi ni mi z i ng i nt er f er ence.  
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G2D -  Amat eur  auxi l i ar y 

�  The Amat eur  Auxi l i ar y t o t he FCC ar e amat eur  vol unt eer s who ar e f or mal l y  

enl i s t ed t o moni t or  t he ai r waves f or  r ul es v i ol at i ons.  

�  The obj ect i ves of  t he Amat eur  Auxi l i ar y ar e t o encour age amat eur  sel f -

r egul at i on and compl i ance wi t h t he r ul es.  

�  Di r ect i on- f i ndi ng ski l l s  used t o l ocat e st at i ons v i ol at i ng FCC Rul es,  

l ear ned dur i ng “ Fox Hunt s” ,  ar e of  hel p t o t he Amat eur  Auxi l i ar y.  

 

G2D -  HF oper at i ons 

�  An azi mut hal  pr oj ect i on map i s  a wor l d map pr oj ect i on cent er ed on a 

par t i cul ar  l ocat i on.  

�  An Azi mut hal  pr oj ect i on t ype of  map i s  t he most  usef ul  when or i ent i ng a 

di r ect i onal  HF ant enna t owar d a di st ant  st at i on.  

�  A di r ect i onal  ant enna i s  poi nt ed 180 degr ees f r om i t s  shor t - pat h headi ng 

when maki ng a “ l ong- pat h”  cont act  wi t h anot her  st at i on.  

�  Many amat eur s keep a l og even t hough t he FCC does not  r equi r e i t  t o hel p 

wi t h a r epl y i f  t he FCC r equest s i nf or mat i on on who was cont r ol  oper at or  

of  your  st at i on at  a gi ven dat e and t i me.  

�  The f ol l owi ng i nf or mat i on i s  t r adi t i onal l y  cont ai ned i n a st at i on l og:  

o Dat e and t i me of  cont act  

o Band and/ or  f r equency of  t he cont act  

o Cal l  s i gn of  st at i on cont act ed and t he s i gnal  r epor t  gi ven 

[ Al l  of  t hese choi ces ar e cor r ect ]  

�  QRP oper at i on i s  l ow power  t r ansmi t  oper at i on,  t ypi cal l y  about  5 wat t s or  

l ess.  

�  A l i censee must  r et ai n ant enna gai n cal cul at i ons or  manuf act ur er ©s dat a 

f or  ant ennas used on 60 met er s as par t  of  t hei r  s t at i on r ecor ds.  [ 97. 103b]  

�  I f  you ar e usi ng ot her  t han a di pol e ant enna,  you must  keep a r ecor d of  

t he gai n of  your  ant enna when oper at i ng i n t he 60- met er  band as r equi r ed 

by t he FCC r ul es.   [ 97. 303s]  

 

G2E -  Di gi t al  oper at i ng:  common abbr evi at i ons 

�  The abbr evi at i on " RTTY"  st ands f or  Radi o- Tel et ype.  

�  The abbr evi at i on " MFSK"  st ands f or  Mul t i  ( or  Mul t i pl e)  Fr equency Shi f t  

Keyi ng.  
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G2E -  Di gi t al  oper at i ng:  pr ocedur es;  pr ocedur al  s i gnal s 

�  Lower - s i deband ( LSB)  mode shoul d be sel ect ed when usi ng a SSB t r ansmi t t er  

wi t h an Audi o Fr equency Shi f t  Keyi ng ( AFSK)  RTTY si gnal .  

�  The number  of  dat a bi t s  sent  i n a s i ngl e PSK31 char act er  var i es.  

�  The Header  par t  of  a dat a packet  cont ai ns t he r out i ng and handl i ng 

i nf or mat i on.  

�  The 14. 070 -  14. 100 MHz por t i on of  t he 20- met er  band segment s i s  most  

of t en used f or  most  dat a t r ansmi ssi ons.  

�  Baudot  RTTY may be descr i bed as a 5- bi t  code,  wi t h addi t i onal  s t ar t  and 

st op bi t s .  

�  The most  common f r equency shi f t  f or  RTTY emi ssi ons i n t he amat eur  HF bands 

i s  170 Hz.  

�  The 3570 – 3600 kHz segment  of  t he 80- met er  band i s  most  commonl y used f or  

dat a t r ansmi ssi ons.  

�  PSK si gnal s ar e gener al l y  f ound on t he 20- met er  band ar ound 14. 070 MHz.  

�  A maj or  advant age of  MFSK16 compar ed t o ot her  di gi t al  modes i s  t hat  i t  

of f er s good per f or mance i n weak s i gnal  envi r onment  wi t hout  er r or  

cor r ect i on.  

 

G2F -  CW oper at i ng pr ocedur es and pr ocedur al  s i gnal s 

�  The speed at  whi ch t he CQ was sent  i s  t he best  speed t o use answer i ng a CQ 

i n Mor se Code.  

�  The t er m “ zer o beat ”  means mat chi ng t he f r equency of  t he t r ansmi t t i ng 

st at i on i n CW oper at i on.  

 

G2F -  Q s i gnal s and common abbr evi at i ons 

�  I f  a CW st at i on sends " QRS"  when usi ng Mor se code,  you shoul d send s l ower .  

�  The Q si gnal  " QSL"  means,  I  acknowl edge r ecei pt ,  when oper at i ng CW.  

�  The Q si gnal  " QRQ"  means,  Send f ast er ,  when oper at i ng CW.  

�  The Q si gnal  “ QRV”  means,  I  am r eady t o r ecei ve messages,  when oper at i ng 

CW.  

�  The pr osi gn,  AR,  i s  sent  usi ng CW t o i ndi cat e t he end of  a f or mal  message.  

�  When a CW oper at or  sends " KN"  at  t he end of  a t r ansmi ssi on i s  means 

l i s t eni ng onl y f or  a speci f i c  st at i on or  st at i ons.  

�  When a CW oper at or  sends " CL"  at  t he end of  a t r ansmi ssi on i s  means 

Cl osi ng st at i on.  

�  When sendi ng CW,  a “ C”  means a chi r py or  unst abl e s i gnal  when added t o t he 

RST r epor t .  
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G2F -  Ful l  br eak i n 

�  Ful l  br eak- i n t el egr aphy ( QSK)  occur s when i ncomi ng s i gnal s ar e r ecei ved 

bet ween t r ansmi t t ed code char act er  el ement s.  
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SUBELEMENT G3 -  RADI O WAVE PROPAGATI ON [ 3 Exam Quest i ons -  3 Gr oups]  

 

G3A -  Sunspot s and sol ar  r adi at i on 

�  I t  t akes appr oxi mat el y 8 mi nut es f or  i ncr eased ul t r avi ol et  and X- r ay 

r adi at i on f r om sol ar  f l ar es t o af f ect  r adi o- wave pr opagat i on on t he Ear t h.  

�  The sunspot  number  i s  a measur e of  sol ar  act i v i t y  based on count i ng 

sunspot s and sunspot  gr oups.  

�  The t ypi cal  sunspot  cycl e i s  appr oxi mat el y 11 year s l ong.  

 

G3A -  I onospher i c di st ur bances 

�  An amat eur  st at i on can t r y a hi gher  f r equency t o cont i nue communi cat i ons 

dur i ng a sudden i onospher i c di st ur bance.  

�  A Sudden I onospher i c Di st ur bance ( SI D)  di sr upt s s i gnal s on l ower  

f r equenci es mor e t han t hose on hi gher  f r equenci es af f ect i ng t he dayt i me 

i onospher i c pr opagat i on of  HF r adi o waves.  

�  Geomagnet i c  di st ur bance i s  a s i gni f i cant  change i n t he Ear t h©s magnet i c  

f i el d over  a shor t  per i od.  

�  Lat i t udes,  gr eat er  t han 45 degr ees Nor t h or  Sout h l at i t ude,  have 

pr opagat i on pat hs t hat  ar e mor e sensi t i ve t o geomagnet i c  di st ur bances.  

�  An ef f ect  of  a geomagnet i c  st or m on r adi o- wave pr opagat i on can be degr aded 

hi gh- l at i t ude HF pr opagat i on.  

�  HF r adi o communi cat i ons ar e di st ur bed by t he char ged par t i c l es t hat  r each 

t he Ear t h f r om sol ar  cor onal  hol es.  

�  I t  t akes char ged par t i c l es f r om Cor onal  Mass Ej ect i ons about  20 t o 40 

hour s t o af f ect  r adi o- wave pr opagat i on on t he Ear t h.  

 

G3A -  Pr opagat i on f or ecast i ng and i ndi ces 

 

�  The sol ar  f l ux i ndex i s  a measur e of  t he r adi o ener gy emi t t ed by t he sun.  

�  The sol ar - f l ux i ndex i s  a measur e of  sol ar  act i v i t y  at  10. 7 cm.  

�  Long- di st ance communi cat i on i n t he upper  HF and l ower  VHF r ange i s  

enhanced when r adi o communi cat i ons when sunspot  number s ar e hi gh.  

�  The K- i ndex i s  a measur e of  t he shor t - t er m st abi l i t y  of  t he Ear t h’ s 

magnet i c  f i el d.  

�  The A- i ndex i s  an i ndi cat or  of  t he l ong- t er m st abi l i t y  of  t he Ear t h’ s 

geomagnet i c  f i el d.  

�  At  any poi nt  i n t he sol ar  cycl e,  t he 20- met er  band usual l y  suppor t s 

wor l dwi de pr opagat i on dur i ng dayl i ght  hour s.  
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�  I f  t he HF r adi o- wave pr opagat i on ( sk i p)  i s  gener al l y  good on t he 24- MHz 

and 28- MHz bands f or  sever al  days,  you mi ght  expect  a s i mi l ar  condi t i on t o 

occur  28 days l at er .  

�  Fr equenci es above 20 MHz ar e t he l east  r el i abl e f or  l ong di st ance 

communi cat i ons dur i ng per i ods of  l ow sol ar  act i v i t y .  

�  A possi bl e benef i t  t o r adi o communi cat i ons r esul t i ng f r om per i ods of  hi gh 

geomagnet i c  act i v i t y  i s  Aur or a t hat  can r ef l ect  VHF si gnal s.  

 

G3B -  Maxi mum Usabl e Fr equency 

�  MUF st ands f or  t he Maxi mum Usabl e Fr equency f or  communi cat i ons bet ween t wo 

poi nt s.  

�  The 15- met er  band shoul d of f er  t he best  chance f or  a successf ul  cont act  i f  

t he maxi mum usabl e f r equency ( MUF)  bet ween t he t wo st at i ons i s  22 MHz.  

�  The 20- met er  band shoul d of f er  t he best  chance f or  a successf ul  cont act  i f  

t he maxi mum usabl e f r equency ( MUF)  bet ween t he t wo st at i ons i s  16 MHz.  

�  For  l owest  at t enuat i on when t r ansmi t t i ng on HF,  sel ect  a f r equency j ust  

bel ow t he MUF.  

�  A r el i abl e way t o det er mi ne i f  t he maxi mum usabl e f r equency ( MUF)  i s  hi gh 

enough t o suppor t  28- MHz pr opagat i on bet ween your  st at i on and West er n 

Eur ope i s  t o l i s t en f or  s i gnal s on a 28 MHz i nt er nat i onal  beacon.  

�  Radi o waves wi t h f r equenci es bel ow t he maxi mum usabl e f r equency ( MUF)  ar e 

usual l y  bent  back t o t he Ear t h af t er  t hey ar e sent  i nt o t he i onospher e.  

�  The f act or s t hat  af f ect  t he maxi mum usabl e f r equency ( MUF)  ar e:  

o Pat h di st ance and l ocat i on 

o Ti me of  day and season 

o Sol ar  r adi at i on and i onospher i c di st ur bance 

[ Al l  of  t hese choi ces ar e cor r ect ]  

 

G3B -  Lowest  Usabl e Fr equency 

�  LUF st ands f or  t he Lowest  Usabl e Fr equency f or  communi cat i ons bet ween t wo 

poi nt s.  

�  Radi o waves wi t h f r equenci es bel ow t he l owest  usabl e f r equency ( LUF)  ar e 

usual l y  compl et el y absor bed by t he i onospher e 
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G3B -  Pr opagat i on " hops"  

�  The maxi mum di st ance al ong t he Ear t h©s sur f ace t hat  i s  nor mal l y  cover ed i n 

one hop usi ng t he F2 r egi on i s  2, 500 mi l es.  

�  The maxi mum di st ance al ong t he Ear t h©s sur f ace t hat  i s  nor mal l y  cover ed i n 

one hop usi ng t he E r egi on i s  1, 200 mi l es.  

�  When t he l owest  usabl e f r equency ( LUF)  exceeds t he maxi mum usabl e 

f r equency ( MUF) ,  no HF r adi o f r equency wi l l  suppor t  communi cat i ons over  

t he pat h.  

�  A sky- wave s i gnal  wi l l  sound l i ke a wel l - def i ned echo when i t  ar r i ves at  

your  r ecei ver  by bot h shor t  pat h and l ong pat h pr opagat i on.  

�  Shor t  hop sky- wave pr opagat i on on t he 10- met er  band i s  a good i ndi cat or  of  

t he possi bi l i t y  of  sky- wave pr opagat i on on t he 6- met er  band.  

 

G3C -  I onospher i c l ayer s 

�  The D l ayer  of  t he i onospher e i s  c l osest  t o t he sur f ace of  t he Ear t h.  

�  The i onospher i c D l ayer  i s  t he most  absor bent  of  l ong ski p s i gnal s dur i ng 

dayl i ght  hour s on f r equenci es bel ow 10 MHz.  

�  The F2 r egi on be expect ed t o r each i t s  maxi mum hei ght  at  your  l ocat i on at  

noon dur i ng t he summer  

�  The F2 r egi on i s  mai nl y r esponsi bl e f or  t he l ongest  di st ance r adi o wave 

pr opagat i on because i t  i s  t he hi ghest  i onospher i c r egi on.  

�  I onospher i c Absor pt i on wi l l  be mi ni mum near  t he maxi mum usabl e f r equency 

( MUF) .  

 

G3C -  Cr i t i cal  angl e and f r equency 

�  The t er m “ cr i t i cal  angl e”  means t he hi ghest  t akeof f  angl e t hat  wi l l  r et ur n 

a r adi o wave t o t he Ear t h under  speci f i c  i onospher i c condi t i ons.  

 

G3C -  Near  Ver t i cal  I nc i dence Sky waves 

�  Near  Ver t i cal  I nc i dence Sky- wave ( NVI S) ,  pr opagat i on i s  shor t  di st ance HF 

pr opagat i on usi ng hi gh el evat i on angl es.  

�  A hor i zont al  di pol e ant enna pl aced bet ween 1/ 8 and 1/ 4 wavel engt h above 

t he gr ound wi l l  be most  ef f ect i ve f or  sk i p communi cat i ons on 40 met er s 

dur i ng t he day.  
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G3C -  HF scat t er  

�  Long di st ance communi cat i on on t he 40,  60,  80 and 160- met er  bands ar e mor e 

di f f i cul t  dur i ng t he day because t he D l ayer  absor bs t hese f r equenci es 

dur i ng dayl i ght  hour s.  

�  A char act er i s t i c  of  HF scat t er  s i gnal s i s  t hat  t hey have a waver i ng sound.  

�  HF scat t er  s i gnal s of t en sound di st or t ed because ener gy i s  scat t er ed i nt o 

t he ski p zone t hr ough sever al  r adi o wave pat hs.  

�  The HF scat t er  s i gnal s i n t he ski p zone ar e usual l y  weak because onl y a 

smal l  par t  of  t he s i gnal  ener gy i s  scat t er ed i nt o t he ski p zone.  

�  Scat t er  r adi o wave pr opagat i on al l ows a s i gnal  t o be det ect ed at  a 

di st ance t oo f ar  f or  gr ound wave pr opagat i on but  t oo near  f or  nor mal  sky 

wave pr opagat i on.  

�  An i ndi cat i on t hat  s i gnal s hear d on t he HF bands ar e bei ng r ecei ved v i a 

scat t er  pr opagat i on can be when t he s i gnal  i s  hear d on a f r equency above 

t he maxi mum usabl e f r equency.   
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G4 -  AMATEUR RADI O PRACTI CES [ 5 Quest i ons -  5 gr oups]  

 

G4A -  Two- t one Test  

�  An osci l l oscope may be used t o measur e t he out put  of  a s i ngl e- s i deband 

t r ansmi t t er  when per f or mi ng a t wo- t one t est  of  ampl i t ude l i near i t y .  

�  Tr ansmi t t er  l i near i t y  per f or mance i s  anal yzed by a t wo- t one t est .   

�  Two non- har moni cal l y  r el at ed audi o s i gnal s ar e used t o conduct  a t wo- t one 

t est .  

 

G4A -  Ampl i f i er  t uni ng and neut r al i zat i on 

�  A pr onounced di p on t he pl at e cur r ent  met er  r eadi ng of  a vacuum t ube RF 

power  ampl i f i er  i ndi cat es cor r ect  adj ust ment  of  t he pl at e t uni ng cont r ol .  

�  The cor r ect  adj ust ment  f or  t he " Load"  or  " Coupl i ng"  cont r ol  of  a vacuum 

t ube RF power  ampl i f i er  i s  maxi mum power  out put  wi t hout  exceedi ng maxi mum 

al l owabl e pl at e cur r ent .  

�  A t echni que cal l ed,  Negat i ve f eedback,  i s  used t o neut r al i ze an RF 

ampl i f i er .  

�  A neut r al i z i ng c i r cui t  cancel s t he ef f ect s of  posi t i ve f eedback i n an RF 

ampl i f i er .  

�  The r eason f or  neut r al i z i ng t he f i nal  ampl i f i er  s t age of  a t r ansmi t t er  i s  

t o el i mi nat e sel f - osci l l at i ons.  

 

G4A -  Di gi t al  Si gnal  Pr ocessi ng ( DSP)  

�  One use f or  a DSP i n an amat eur  st at i on i s  t o r emove noi se f r om r ecei ved 

s i gnal s.  

�  The f ol l owi ng i s  needed f or  a DSP I F f i l t er :  

o An Anal og t o Di gi t al  Conver t er  

o Di gi t al  t o Anal og Conver t er  

o A Di gi t al  Pr ocessor  Chi p 

[ Al l  of  t he t hese answer s ar e cor r ect ]  

�  An advant age of  a r ecei ver  I F f i l t er  cr eat ed wi t h a DSP as compar ed t o an 

anal og f i l t er  i s  a wi de r ange of  f i l t er  bandwi dt hs and shapes can be 

cr eat ed.  

�  DSP f i l t er i ng i s  accompl i shed by conver t i ng t he s i gnal  f r om anal og t o 

di gi t al  and usi ng di gi t al  pr ocessi ng.  

�  A DSP f i l t er  per f or ms aut omat i c not chi ng of  i nt er f er i ng car r i er s.  
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G4B -  Test  and moni t or i ng equi pment  

�  A si gnal  t r acer  may nor mal l y  be used t o i dent i f y  an i noper at i ve st age i n a 

r ecei ver .  

�  One measur ement  t hat  can be made wi t h a di p met er  i s  t he r esonant  

f r equency of  a c i r cui t .  

�  An ant enna and f eedl i ne must  be connect ed t o an ant enna anal yzer  when i t  

i s  bei ng used f or  SWR measur ement s.  

�  St andi ng Wave Rat i o can be measur ed wi t h a di r ect i onal  wat t met er .  

�  The power  out put  of  a t r ansmi t t er  must  be r ai sed appr oxi mat el y 4 t i mes 

( ~4X)  t o change t he " S"  met er  r eadi ng on a di st ant  r ecei ver  f r om S8 t o S9.  

Osci l l oscope 

�  An osci l l oscope has hor i zont al  and ver t i cal  channel  ampl i f i er s.  

�  A moni t or i ng osci l l oscope i s  t he best  i nst r ument  t o use t o check t he 

keyi ng wavef or m of  a CW t r ansmi t t er .  

�  The s i gnal  connect ed t o t he ver t i cal  i nput  of  a moni t or i ng osci l l oscope 

when checki ng t he qual i t y  of  a t r ansmi t t ed s i gnal  i s  t he at t enuat ed RF 

out put  of  t he t r ansmi t t er .  

�  An advant age of  an osci l l oscope ver sus a di gi t al  vol t met er  i s  t hat  compl ex 

wavef or ms can be measur ed.  

Vol t met er  

�  An advant age of  a di gi t al  vol t met er  as compar ed t o an anal og vol t met er  i s  

s i gni f i cant l y  bet t er  pr eci s i on f or  most  uses.  

�  Hi gh i nput  i mpedance i s  desi r abl e f or  a vol t met er  t o decr ease t he l oadi ng 

on c i r cui t s  bei ng measur ed.  

Noi se Br i dge 

�  A noi se br i dge i s  nor mal l y  connect ed bet ween a r ecei ver  and an ant enna of  

unknown i mpedance and i s  adj ust ed f or  mi ni mum noi se.  

�  One way a noi se br i dge mi ght  be used i s  f or  pr e- t uni ng an ant enna t uner .  

Fi el d St r engt h Met er  

�  A f i el d- st r engt h met er  may be used t o moni t or  r el at i ve RF out put  when 

maki ng ant enna and t r ansmi t t er  adj ust ment s.  

�  The r adi at i on pat t er n of  an ant enna can be det er mi ned wi t h a f i el d 

st r engt h met er .  

�  A use of  a f i el d st r engt h met er  mi ght  be c l ose- i n r adi o di r ect i on- f i ndi ng.  
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G4C -  I nt er f er ence wi t h consumer  el ect r oni cs 

�  A bypass capaci t or  mi ght  be usef ul  i n r educi ng RF i nt er f er ence t o 

audi o- f r equency devi ces.  

�  An RFI  f i l t er  at  t he af f ect ed t el ephone shoul d be i nst al l ed i f  a pr oper l y 

oper at i ng amat eur  st at i on i s  i nt er f er i ng wi t h a near by t el ephone.  

�  Di st or t ed speech i s  hear d f r om a publ i c- addr ess syst em i f  t her e i s  

i nt er f er ence f r om a near by s i ngl e- s i deband phone t r ansmi t t er .  

�  On- and- of f  hummi ng or  c l i ck i ng i s  t he ef f ect  on a publ i c- addr ess syst em i f  

t her e i s  i nt er f er ence f r om near by CW t r ansmi t t er .  

�  A r eason t o pl ace f er r i t e beads ar ound audi o cabl es t o r educe common mode 

RF i nt er f er ence i s  t hey act  as a ser i es i nduct or .  

�  I nduced cur r ent s i n conduct or s t hat  ar e i n poor  el ect r i cal  cont act  can 

cause uni nt ended r ect i f i cat i on of  RF s i gnal  ener gy and can r esul t  i n 

i nt er f er ence t o your  st at i on as wel l  as near by r adi o and TV r ecei ver s.  

�  Ar ci ng at  a poor  el ect r i cal  connect i on i s  one cause of  br oadband r adi o 

f r equency i nt er f er ence at  an amat eur  r adi o st at i on.  

 

G4C -  Gr oundi ng 

�  I f  you r ecei ve an RF bur n when t ouchi ng your  equi pment  whi l e t r ansmi t t i ng 

on a HF band,  assumi ng t he equi pment  i s  connect ed t o a gr ound r od,  t he 

pr obl em mi ght  be t hat  t he gr ound wi r e i s  r esonant .  

�  I mpor t ant  r easons t o have a good st at i on gr ound ar e:  

o To r educe t he l i kel i hood of  RF bur ns 

o To r educe t he l i kel i hood of  el ect r i cal  shock 

o To r educe i nt er f er ence 

[ Al l  of  t hese answer s ar e cor r ect ]  

�  Keepi ng t he st at i on©s gr ound wi r e as shor t  as possi bl e i s  one good way t o 

avoi d st r ay RF ener gy i n an amat eur  st at i on.  

�  RF hot  spot s can occur  i n a st at i on l ocat ed above t he gr ound f l oor  i f  t he 

equi pment  i s  gr ounded by a l ong gr ound wi r e.  

�  El ect r i cal  saf et y i ns i de t he ham shack i s  cover ed i n t he Nat i onal  

El ect r i cal  Code.  

�  A gr ound l oop can be avoi ded by connect i ng al l  gr ound conduct or s t o a 

s i ngl e poi nt .  
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G4D -  Speech pr ocessor s 

�  The r eason f or  usi ng a pr oper l y adj ust ed speech pr ocessor  wi t h a s i ngl e 

s i deband phone t r ansmi t t er  i s  i t  i mpr oves s i gnal  i nt el l i gi bi l i t y  at  t he 

r ecei ver .  

�  A speech pr ocessor  i ncr eases t he aver age power  of  a t r ansmi t t ed s i ngl e 

s i deband s i gnal .  

�  Each of  t he f ol l owi ng can be t he r esul t  of  an i ncor r ect l y  adj ust ed speech 

pr ocessor :  

o Di st or t ed speech 

o Spl at t er  

o Excessi ve backgr ound pi ckup 

[ Al l  of  t hese answer s ar e cor r ect ]  

 

G4D -  S met er s 

�  An S- met er  measur es t he r ecei ved s i gnal  st r engt h.  

�  Assumi ng a pr oper l y cal i br at ed S met er ,  an S- met er  r eadi ng of  20 db over  

S- 9 i s  100 t i mes st r onger  t han an S- 9 s i gnal .  

�  An S- met er  i s  gener al l y  f ound i n a r ecei ver .  

 

 

G4D -  Common connect or s 

�  A Type- N connect or  i s  a moi st ur e r esi st ant  RF connect or  usef ul  t o 10 GHz.  

�  A DB- 9 t ype connect or  woul d be a good choi ce f or  a ser i al  dat a por t .  

�  An UHF t ype connect or  i s  commonl y used f or  RF ser v i ce at  f r equenci es up t o 

150 MHz.  

�  An RCA Phono t ype connect or  i s  commonl y used f or  audi o s i gnal s i n amat eur  

r adi o st at i ons.  

�  The mai n r eason t o use keyed connect or s over  non- keyed t ypes i s  r educed 

chance of  damage due t o i ncor r ect  mat i ng.  

 

G4E -  HF mobi l e r adi o i nst al l at i ons 

�  Al l  of  t he f ol l owi ng emi ssi on t ypes ar e per mi ssi bl e whi l e oper at i ng HF 

mobi l e:  

o CW 

o SSB 

o FM 

[ Al l  of  t hese choi ces ar e cor r ect ]  
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�  An al t er nat or  whi ne i s  a t one or  buzz i n t r ansmi t t ed or  r ecei ved audi o 

t hat  var i es wi t h engi ne speed.  

�  A di r ect ,  f used connect i on t o t he bat t er y usi ng heavy gauge wi r e,  

connect i on woul d be t he best  f or  a 100- wat t  HF mobi l e i nst al l at i on.  

�  I t  i s  NOT best  t o dr aw t he DC power  f or  a 100- wat t  HF t r anscei ver  f r om an 

aut omobi l e©s c i gar et t e l i ght er  socket  because t he socket ©s wi r i ng may be 

i nadequat e f or  t he cur r ent  bei ng dr awn by t he t r anscei ver .  

�  The HF mobi l e ant enna syst em most  l i mi t s t he ef f ect i veness of  an HF mobi l e 

t r anscei ver  oper at i ng i n t he 75- met er  band.  

 

G4E -  Emer gency and bat t er y power ed oper at i on 

�  For  an emer gency gener at or  i nst al l at i on,  t he gener at or  shoul d be l ocat ed 

i n a wel l  vent i l at ed ar ea.  

�  A l ead- aci d st or age bat t er y mi ght  gi ve of f  expl osi ve hydr ogen gas when 

bei ng char ged.  

�  Phot ovol t ai c conver s i on i s  t he name of  t he pr ocess by whi ch sunl i ght  i s  

changed di r ect l y  i nt o el ect r i c i t y .  

�  The appr oxi mat e open- ci r cui t  vol t age f r om a moder n,  wel l  i l l umi nat ed 

phot ovol t ai c cel l  i s  0. 5 VDC.  

�  Doped Si l i con mat er i al  i s  used as t he act i ve el ement  of  a sol ar  cel l .  

�  A di sadvant age t o usi ng wi nd power  as t he pr i mar y sour ce of  power  f or  an 

emer gency st at i on i s  a l ar ge ener gy st or age syst em i s needed t o suppl y 

power  when t he wi nd i s  not  bl owi ng.  

�  Danger  of  car bon monoxi de poi soni ng i s  a pr i mar y r eason f or  not  pl aci ng a 

gasol i ne- f uel ed gener at or  i ns i de an occupi ed ar ea.  

�  I t  may unwi se t o power  your  st at i on by back f eedi ng t he out put  of  a 

gasol i ne gener at or  i nt o your  house wi r i ng by connect i ng t he gener at or  

t hr ough an AC wal l  out l et  because i t  mi ght  pr esent  a hazar d f or  el ect r i c  

company wor ker s.  

Aut hor s not e:  Thi s assumes you di dn’ t  pr oper l y i nst al l  an ef f ect i ve 

di sconnect  t hat  separ at es your  el ect r i cal  syst em f r om t he power  

company’ s el ect r i cal  syst em.  
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SUBELEMENT G5 – ELECTRI CAL PRI NCI PLES [ 3 exam quest i ons – 3 gr oups]  

 

G5A – Resi st ance;  React ance 

�  React ance i s  opposi t i on t o t he f l ow of  al t er nat i ng cur r ent  caused by 

capaci t ance or  i nduct ance.  

�  React ance causes opposi t i on t o t he f l ow of  al t er nat i ng cur r ent  i n an 

i nduct or .  

�  React ance causes opposi t i on t o t he f l ow of  al t er nat i ng cur r ent  i n a 

capaci t or .  

�  The Ohm i s t he uni t  used t o measur e r eact ance.  

 

G5A – I nduct ance 

�  A coi l  r eact s t o AC such t hat  as t he f r equency of  t he appl i ed AC 

i ncr eases,  t he r eact ance i ncr eases.  [ Di r ect l y  pr opor t i onal ]  

XL = 2* � * F* L 

I nduct i ve React ance= 2 *  PI  *  Fr equency *  I nduct ance 

 

G5A – Capaci t ance 

�  A capaci t or  r eact s t o AC such t hat  as t he f r equency of  t he appl i ed AC 

i ncr eases,  t he r eact ance decr eases.  [ I nver sel y pr opor t i onal ]  

XC =    1    

2* � * F* C 

Capaci t i ve React ance=1 di v i ded by ( 2 *  PI  *  Fr equency *  Capaci t ance)  

 

G5A – I mpedance 

�  I mpedance i s  t he opposi t i on t o t he f l ow of  cur r ent  i n an AC ci r cui t .  

�  When t he i mpedance of  an el ect r i cal  l oad i s  equal  t o t he i nt er nal  

i mpedance of  t he power  sour ce t he sour ce can del i ver  maxi mum power  t o t he 

l oad.  

�  The Ohm i s t he uni t  used t o measur e i mpedance.  

 

G5A – I mpedance mat chi ng 

�  I mpedance mat chi ng i s  i mpor t ant  so t he sour ce can del i ver  maxi mum power  t o 

t he l oad.   One r eason t o use an i mpedance mat chi ng t r ansf or mer  i s  t o 

maxi mi ze t he t r ansf er  of  power .  

�  Cor e sat ur at i on of  a convent i onal  i mpedance mat chi ng t r ansf or mer  shoul d be 

avoi ded because Har moni cs and di st or t i on coul d r esul t .  
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�  One r eason t o use an i mpedance mat chi ng t r ansf or mer  i s  t o maxi mi ze t he 

t r ansf er  of  power .  

�  Al l  of  t he f ol l owi ng devi ces can be used f or  i mpedance mat chi ng at  r adi o 

f r equenci es:  

o A t r ansf or mer  

o A Pi - net wor k 

o A l engt h of  t r ansmi ssi on l i ne 

[ Al l  of  t hese choi ces ar e cor r ect ]  

�  One met hod of  i mpedance mat chi ng bet ween t wo AC ci r cui t s  i s  t o i nser t  an 

LC net wor k bet ween t he t wo c i r cui t s .  

 

G5B -  The Deci bel  

�  A t wo- t i mes i ncr ease or  decr ease i n power  r esul t s  i n a change of  3 dB.  

�  A per cent age of  20. 5% power  l oss woul d r esul t  f r om a t r ansmi ssi on l i ne 

l oss of  1 dB.  

 

G5B -  Cur r ent  and vol t age di v i der s 

�  The t ot al  cur r ent  equal s t he sum of  t he cur r ent s t hr ough each br anch of  a 

par al l el  c i r cui t .  

 

G5B -  El ect r i cal  power  cal cul at i ons 

�  Ther e ar e 200 wat t s of  el ect r i cal  power  ar e used i f  400 VDC i s suppl i ed t o 

an 800- ohm l oad.  

P = E2/ R ����  P = 4002/ 800 ����  P = 160000/ 800 ����  P = 200 wat t s 

 

�  Ther e ar e 2. 4 wat t s of  el ect r i cal  power  ar e used by a 12- VDC l i ght  bul b 

t hat  dr aws 0. 2 amper es.  

P = I * E ����  P = 0. 2* 12 ����  P = 2. 4 wat t s 

 

�  Appr oxi mat el y 61 mi l l i wat t s ar e bei ng di ss i pat ed when a cur r ent  of  

7. 0 mi l l i amper es f l ows t hr ough 1. 25 k i l ohms.  

P = I 2* R ����  P = . 0072 *  1250 ����  P = 61 mW or  0. 061 wat t s 

 

�  The vol t age acr oss a 50- ohm dummy l oad di ss i pat i ng 1200 wat t s woul d be 

245 vol t s .  

P=I * E and E=I * R t her ef or e E=SQRT( P* R)  

E=SQRT( P* R)  ����  E = � ( 1200* 50)  ����  E = � 60000 ����  E = 245 vol t s 
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G5B -  Si ne wave r oot - mean- squar e ( RMS)  val ues 

�  The RMS val ue measur ement  of  an AC si gnal  i s  equi val ent  t o a DC vol t age of  

t he same val ue.  

�  I f  you combi ned t wo or  mor e s i ne wave vol t ages,  t he RMS vol t age woul d be 

t he squar e r oot  of  t he aver age of  t he sum of  t he squar es of  each vol t age 

wavef or m.  

�  The RMS vol t age of  s i ne wave wi t h a val ue of  17 vol t s  peak i s  

12 vol t s  RMS.  

1. 0 vol t  peak == 0. 707071 vol t s RMS 

Or  

1. 0 vol t  RMS == 1. 414 vol t s peak 

Vr ms = Vp *  1. 414 ����  Vr ms = 17 *  0. 707071 = 12 vol t s RMS 

 

G5B -  PEP cal cul at i ons 

�  The peak- t o- peak ( PEP)  out put  power  f r om a t r ansmi t t er  i s  100 wat t s i f  an 

osci l l oscope measur es 200 vol t s  peak- t o- peak acr oss a 50- ohm dummy l oad 

connect ed t o t he t r ansmi t t er  out put .   Root  Mean Squar e ( RMS)  

2. 0 vol t s peak- t o- peak == 1. 0 vol t  peak == 0. 707071 vol t s RMS 

200 vol t s peak- t o- peak == 100 vol t s peak == 70. 7071 vol t s RMS 

P = E2/ R ����  P = 70. 70712/ 50 ����  P = 4999. 5/ 50 ����  P = 100 wat t s 

 

�  The peak- t o- peak vol t age of  a s i ne wave t hat  has an RMS vol t age of  120 

vol t s  i s  339. 4 vol t s .  

2. 0 vol t s peak- t o- peak == 1. 0 vol t  peak == 0. 707071 vol t s RMS 

Or  

1. 0 vol t  RMS == 1. 414 vol t s peak == 2. 828 vol t s peak- t o- peak 

Vp- p = Vr ms *  2. 828 ����  Vp- p = 120 * 2. 828 = 339. 4 vol t s p- p 

 

�  The r at i o of  peak envel ope power  t o aver age power  f or  an unmodul at ed 

car r i er  i s  1. 00.  

�  The out put  PEP f r om a t r ansmi t t er  i f  an osci l l oscope measur es 500 vol t s  

peak- t o- peak acr oss a 50- ohm r esi st or  connect ed t o t he t r ansmi t t er  out put  

i s  625 wat t s.  

2. 0 vol t s peak- t o- peak == 1. 0 vol t  peak == 0. 707071 vol t s RMS 

500 vol t s peak t o peak = 176. 77 vol t s RMS 

P = E2/ R ����  P = 176. 772/ 50 ����  P = 31247/ 50 ����  P = 625 wat t s 
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�  I f  an aver age r eadi ng wat t met er  connect ed t o t he t r ansmi t t er  out put  

i ndi cat es 1060 wat t s t he out put  PEP of  an unmodul at ed car r i er  i s  

1060 wat t s.  

 

G5C – Tr ansf or mer s 

 

�  Mut ual  i nduct ance causes a vol t age t o appear  acr oss t he secondar y wi ndi ng 

of  a t r ansf or mer  when an AC vol t age sour ce i s  connect ed acr oss i t s  pr i mar y 

wi ndi ng.  

�  The sour ce of  ener gy i s  nor mal l y  connect ed t o t he pr i mar y wi ndi ng i n a 

t r ansf or mer .  

�  The cur r ent  i n t he pr i mar y wi ndi ng of  a t r ansf or mer  i f  no l oad i s  at t ached 

t o t he secondar y i s  cal l ed t he Magnet i z i ng cur r ent .  

�  The vol t age acr oss a 500- t ur n secondar y wi ndi ng i n a t r ansf or mer  i s  26. 7 

vol t s  i f  t he 2250- t ur n pr i mar y i s  connect ed t o 120 VAC.  

Vpr i mar y        # of  t ur ns of  pr i mar y 

- - - - - - - -   =  - - - - - - - - - - - - - - - - - - - - - - -   ����  VS = VP *  NS /  NP 

Vsecondar y      # of  t ur ns i n secondar y 

 

VS = 120 *  500 /  2250 = 26. 7 vol t s  

 

�  The t ur ns r at i o of  a t r ansf or mer  used t o mat ch an audi o ampl i f i er  havi ng a 

600- ohm out put  i mpedance t o a speaker  havi ng a 4- ohm i mpedance i s  

12. 2 t o 1.  

Np /  Ns = SQRT(  Zp /  Zs )  = SQRT ( 600/ 4)  = SQRT ( 150)  = 12. 2 
Ther ef or e Np /  Ns = 12. 2 t o 1 

 
G5C – Resi st or s i n ser i es 

�  To i ncr ease t he c i r cui t  r es i st ance a r esi st or  shoul d be added i n ser i es i n 

a c i r cui t .   Rt ot al  = R1+ R2+ R3+… 

 

G5C – Resi st or s i n par al l el  

 

�  The t ot al  r esi st ance of  t hr ee 100- ohm r esi st or s i n 

par al l el  i s  33. 3 ohms.  

Rt =1 / ( ( 1/ 100) +( 1/ 100) +( 1/ 100) )  = 1 /  0. 03 = 33. 3 ohms 
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�  The t ot al  r esi st ance of  a 10 ohm,  a 20 ohm,  and a 50 ohm r esi st or  i n 

par al l el  i s  5. 9 ohms.  

Rt =1 / ( ( 1/ 10) +( 1/ 20) +( 1/ 50) )  = 1 /  0. 17 = 5. 9 ohms 

 

�  The val ue of  each r esi st or  i s  150 ohms i f  t hr ee equal  val ue r esi st or s i n 

par al l el  pr oduce 50 ohms of  r esi st ance,  and t he same t hr ee r esi st or s i n 

ser i es pr oduce 450 ohms.  

Rt  = 150+150+150 = 450 ohms 

Rt  = 1 / ( ( 1/ 150) +( 1/ 150) +( 1/ 150) )  = 1 /  0. 02 = 50 ohms 

 

G5C – Capaci t or s i n ser i es 

�  The capaci t ance of  t hr ee 100 mi cr of ar ad capaci t or s connect ed i n ser i es i s  

33. 3 mi cr of ar ads.  

Ct  = 1 / ( ( 1/ 100) +( 1/ 100) +( 1/ 100) )  = 1 /  0. 03 = 33. 3 mi cr of ar ads 

 

�  The capaci t ance of  a 20 mi cr of ar ad capaci t or  i n ser i es wi t h a 50 

mi cr of ar ad capaci t or  i s  14. 3 mi cr of ar ads.  

Ct  = 1 / ( ( 1/ 20) +( 1/ 50) )  = 1 /  0. 07 = 14. 3 mi cr of ar ads 

 

G5C – Capaci t or s i n par al l el  

�  To i ncr ease t he c i r cui t  capaci t ance a capaci t or  shoul d be added i n 

par al l el  i n a c i r cui t .   Ct ot al  = C1 + C2 + C3 + … 

�  The equi val ent  capaci t ance of  t wo 5000 pi cof ar ad capaci t or s and one 750 

pi cof ar ad capaci t or  connect ed i n par al l el  i s  10750 pi cof ar ads.  

Ct ot al  = C1 + C2 + C3 = 5000+5000+750 = 10750 pi cof ar ads 

 

G5C – I nduct or s i n ser i es  

�  To i ncr ease t he c i r cui t  i nduct ance an i nduct or  shoul d be added i n ser i es 

i n a c i r cui t .   Lt ot al  = L1 + L2 + L3 + … 

�  The i nduct ance of  a 20 mi l l i henr y i nduct or  i n ser i es wi t h a 50 mi l l i henr y 

i nduct or  i s  70 mi l l i henr ys.  

Lt ot al  = L1 + L2 = 20+50 = 70 mi l l i henr ys 

 

G5C – I nduct or s i n par al l el  

�  The i nduct ance of  t hr ee 10 mi l l i henr y i nduct or s connect ed i n par al l el  i s  

3. 3 mi l l i henr ys.  

Lt  = 1 / ( ( 1/ 10) +( 1/ 10) +( 1/ 10) )  = 1 /  0. 3 = 3. 3 mi l i henr ys 
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SUBELEMENT G6 – CI RCUI T COMPONENTS [ 3 exam quest i on – 3 gr oups]  

 

G6A – Resi st or s 

�  I f  t he t emper at ur e of  a car bon r esi st or  i s  i ncr eased,  t he r esi st ance wi l l  

change dependi ng on t he r esi st or ©s t emper at ur e coef f i c i ent  r at i ng.  

�  The mai n di sadvant age of  usi ng a convent i onal  wi r e- wound r esi st or  i n a 

r esonant  c i r cui t  i s  t he r esi st or ©s i nduct ance coul d det une t he c i r cui t .  

�  A t her mi st or  i s  a devi ce havi ng a cont r ol l ed change i n r esi st ance wi t h 

t emper at ur e var i at i ons.  

 

G6A – Capaci t or s 

�  An El ect r ol yt i c  t ype of  capaci t or  i s  of t en used i n power - suppl y c i r cui t s  

t o f i l t er  t he r ect i f i ed AC.  

�  The pr i mar y advant age of  cer ami c capaci t or s i s  t he compar at i vel y l ow cost .  

�  An advant age of  an el ect r ol yt i c  capaci t or  i s  t he hi gh capaci t ance f or  

gi ven vol ume.  

�  One ef f ect  of  l ead i nduct ance i n a capaci t or  used at  VHF and above i s  

ef f ect i ve capaci t ance may be r educed.  

�  The common name f or  a capaci t or  connect ed acr oss a t r ansf or mer  secondar y 

t hat  i s  used t o absor b t r ansi ent  vol t age spi kes i s  Suppr essor  capaci t or .  

 

G6A – I nduct or s 

�  The advant ages of  usi ng a f er r i t e cor e wi t h a t or oi dal  i nduct or  ar e:  

o Lar ge val ues of  i nduct ance may be obt ai ned 

o The magnet i c  pr oper t i es of  t he cor e may be opt i mi zed f or  a speci f i c  

r ange of  f r equenci es 

o Most  of  t he magnet i c  f i el d i s  cont ai ned i n t he cor e 

[ Al l  of  t hese choi ces ar e cor r ect ]  

�  Two sol enoi d i nduct or s shoul d be pl aced wi t h t hei r  wi ndi ng axes at  r i ght  

angl es t o each anot her  t o mi ni mi ze t hei r  mut ual  i nduct ance.  

�  I t  mi ght  be i mpor t ant  t o mi ni mi ze t he mut ual  i nduct ance bet ween t wo 

i nduct or s t o r educe or  el i mi nat e unwant ed coupl i ng.  

�  An ef f ect  of  i nt er - t ur n capaci t ance i n an i nduct or  i s  t he i nduct or  may 

become sel f  r esonant  at  some f r equenci es.  

�  The common name f or  an i nduct or  used t o hel p smoot h t he DC out put  f r om t he 

r ect i f i er  i n a convent i onal  power  suppl y i s  a Fi l t er  choke.  
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G6B – Rect i f i er s and Sol i d st at e di odes 

�  The peak- i nver se- vol t age r at i ng of  a r ect i f i er  i s  t he maxi mum vol t age t he 

r ect i f i er  wi l l  handl e i n t he non- conduct i ng di r ect i on.  

�  The t wo maj or  r at i ngs t hat  must  not  be exceeded f or  s i l i con- di ode 

r ect i f i er s ar e Peak I nver se Vol t age and Aver age For war d Cur r ent .  

�  When t wo or  mor e di odes ar e connect ed i n par al l el  t o i ncr ease cur r ent  

handl i ng capaci t y ,  t he pur pose of  t he r esi st or  connect ed i n ser i es wi t h 

each di ode i s  t o ensur e t hat  one di ode doesn©t  car r y most  of  t he cur r ent .  

�  The appr oxi mat e j unct i on t hr eshol d vol t age of  a ger mani um di ode i s  0. 3 

vol t s .  

�  The appr oxi mat e j unct i on t hr eshol d vol t age of  a s i l i con di ode i s  0. 7 

vol t s .  

�  An advant age of  usi ng a Schot t ky di ode i n an RF swi t chi ng c i r cui t  as 

compar ed t o a st andar d s i l i con di ode i s  l ower  capaci t ance.  

 

G6B – Tr ansi st or s 

�  The st abl e oper at i ng poi nt s f or  a bi pol ar  t r ansi st or  t hat  i s  used as a 

swi t ch i n a l ogi c c i r cui t  ar e t he t r ansi st or ’ s  sat ur at i on and cut - of f  

r egi ons.  

�  I t  i s  of t en necessar y t o i nsul at e t he case of  a l ar ge power  t r ansi st or  t o 

avoi d shor t i ng t he col l ect or  or  dr ai n vol t age t o gr ound.  

�  I n t he const r uct i on of  a MOSFET t he gat e i s  separ at ed f r om t he channel  

wi t h a t hi n i nsul at i ng l ayer .  

�  A Fi el d Ef f ect  Tr ansi st or  ( FET)  i s  a sol i d st at e devi ce and i s  most  l i ke a 

vacuum t ube i n i t s  gener al  char act er i s t i cs.  

 

G6B – Vacuum t ubes 

�  The Cont r ol  Gr i d el ement  of  a t r i ode vacuum t ube i s  used t o r egul at e t he 

f l ow of  el ect r ons bet ween cat hode and pl at e.  

�  The pr i mar y pur pose of  a scr een gr i d i n a vacuum t ube i s  t o r educe 

gr i d- t o- pl at e capaci t ance.  

 

G6B – Bat t er i es;  Sol ar  Cel l s  

�  An advant age of  t he l ow i nt er nal  r esi st ance of  Ni ckel  Cadmi um bat t er i es i s  

hi gh di schar ge cur r ent .  

�  The mi ni mum al l owabl e di schar ge vol t age f or  maxi mum l i f e of  a st andar d 12 

vol t  l ead aci d bat t er y i s  10. 5 vol t s .  

�  I t  i s  never  accept abl e t o r echar ge a car bon- z i nc pr i mar y cel l .  
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�  A Ni ckel  Met al  Hydr i de i s  a r echar geabl e bat t er y.  

 

G6C -  Anal og and di gi t al  i nt egr at ed c i r cui t s  ( I C’ s)  

�  Li near  vol t age r egul at or  i s  an anal og i nt egr at ed c i r cui t .  

�  An oper at i onal  ampl i f i er  i s  an Anal og t ype of  i nt egr at ed c i r cui t .  

�  CMOS i s t he most  commonl y used di gi t al  l ogi c f ami l y of  i nt egr at ed 

c i r cui t s .  

�  An advant age of  CMOS Logi c i nt egr at ed c i r cui t s  compar ed t o TTL l ogi c 

c i r cui t s  i s  t he l ow power  consumpt i on.  

 

G6C – Mi cr opr ocessor s 

�  A mi cr opr ocessor  i s  a mi ni at ur e comput er  on a s i ngl e i nt egr at ed c i r cui t  

chi p.  

 

G6C – Memor y 

�  Read Onl y Memor y ( ROM)  

�  When memor y i s  char act er i zed as “ non- vol at i l e”  t he st or ed i nf or mat i on i s  

mai nt ai ned even i f  power  i s  r emoved.  

 

G6C -  I / O devi ces 

�  A Comput er  and t r anscei ver  ar e t wo devi ces i n an amat eur  r adi o st at i on 

t hat  mi ght  be connect ed usi ng a USB i nt er f ace.  

 

G6C -  Mi cr owave I C’ s ( MMI C’ s )  

�  Monol i t hl i c  Mi cr owave I nt egr at ed Ci r cui t  ( MMI C)  

 

G6C -  Di spl ay devi ces 

�  One di sadvant age of  an i ncandescent  i ndi cat or  compar ed t o a LED i s t he 

hi gh power  consumpt i on.  

�  An LED i s For war d Bi ased when emi t t i ng l i ght .  

�  A l i qui d cr yst al  di spl ay r equi r es ambi ent  or  back l i ght i ng.  
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SUBELEMENT G7 – PRACTI CAL CI RCUI TS [ 2 exam quest i on – 2 gr oups]  

 

G7A -  Power  suppl i es 

�  A power - suppl y bl eeder  r esi st or  di schar ges t he f i l t er  capaci t or s pr ovi di ng 

a saf et y f eat ur e.  

�  Capaci t or s and i nduct or s ar e used i n a power - suppl y f i l t er  net wor k.  

�  The mi ni mum peak- i nver se- vol t age r at i ng of  t he r ect i f i er  i n a f ul l - wave 

power  suppl y shoul d be doubl e t he nor mal  peak out put  vol t age of  t he power  

suppl y.  

�  The appr oxi mat e mi ni mum peak- i nver se- vol t age r at i ng of  t he r ect i f i er  i n a 

hal f - wave power  suppl y shoul d be t wo t i mes t he nor mal  peak out put  vol t age 

of  t he power  suppl y.  

�  A desi r abl e char act er i s t i c  f or  capaci t or s used t o f i l t er  t he DC out put  of  

a swi t chi ng power  suppl y i s  l ow equi val ent  ser i es r esi st ance.  

�  An advant age of  a swi t ched- mode power  suppl y as compar ed t o a l i near  power  

suppl y i s  hi gh f r equency oper at i on al l ows t he use of  smal l er  component s.  

�  A 180 degr ee por t i on of  t he AC cycl e i s  conver t ed t o DC by a hal f - wave 

r ect i f i er .  

�  A 360 degr ee por t i on of  t he AC cycl e i s  conver t ed t o DC by a f ul l - wave 

r ect i f i er .  

�  The out put  wavef or m of  an unf i l t er ed f ul l - wave r ect i f i er  connect ed t o a 

r esi st i ve l oad i s  a ser i es of  DC pul ses at  t wi ce t he f r equency of  t he AC 

i nput .  

 

G7A – Tr ansmi t t er s 

�  A Bal anced modul at or  c i r cui t  i s  used t o combi ne s i gnal s f r om t he car r i er  

osci l l at or  and speech ampl i f i er  and send t he r esul t  t o t he f i l t er  i n a 

t ypi cal  s i ngl e- s i deband phone t r ansmi t t er .  

�  An advant age of  a cr yst al  cont r ol l ed t r ansmi t t er  i s  a St abl e out put  

f r equency.  

 

G7A -  Recei ver s 

�  A Mi xer  c i r cui t  i s  used t o pr ocess s i gnal s f r om t he RF ampl i f i er  and l ocal  

osci l l at or  and send t he r esul t  t o t he I F f i l t er  i n a super het er odyne 

r ecei ver .  

�  A Pr oduct  det ect or  c i r cui t  i s  used t o pr ocess s i gnal s f r om t he I F 

ampl i f i er  and BFO and send t he r esul t  t o t he AF ampl i f i er  i n a s i ngl e-

s i deband phone super het er odyne r ecei ver .  
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�  The s i mpl est  combi nat i on of  st ages t hat  can be combi ned t o i mpl ement  a 

super het er odyne r ecei ver  i s  an HF osci l l at or ,  mi xer ,  and det ect or .  

�  A di r ect  conver s i on r ecei ver  i s  sui t abl e f or  CW and SSB r ecept i on but  does 

not  r equi r e a mi xer  st age or  an I F ampl i f i er .  

�  A Di scr i mi nat or  c i r cui t  i s  used i n many FM r ecei ver s t o conver t  s i gnal s 

comi ng f r om t he I F ampl i f i er  t o audi o.  

 

G7A – Fi l t er s 

�  The i mpedance of  a l ow- pass f i l t er  as compar ed t o t he i mpedance of  t he 

t r ansmi ssi on l i ne i nt o whi ch i t  i s  i nser t ed shoul d be about  t he same.  

�  A Fi l t er  mi ght  be used t o pr ocess s i gnal s f r om t he bal anced modul at or  and 

send t hem t o t he mi xer  i n a s i ngl e- s i deband phone t r ansmi t t er .  

 

G7A -  Schemat i c dr awi ng symbol s ( Ref er  t o Fi gur e G7- 1 i n Quest i on Pool )  

 

 

Fi xed Resi st or  ( Symbol  3)  

 

Si ngl e Cel l  Bat t er y ( Symbol  13)  

 

NPN Tr ansi st or  ( Symbol  4)  

 

Var i abl e Capaci t or  ( Symbol  5)  

 

Tr ansf or mer  ( Symbol  6)  

 
Si ngl e Pol e Swi t ch ( Symbol  11)  
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G7B -  Di gi t al  c i r cui t s  ( gat es,  f l i p- f l ops,  shi f t  r egi st er s)  

�  A “ f l i p- f l op”  c i r cui t  i s  a di gi t al  c i r cui t  wi t h t wo st abl e st at es.  

�  Di gi t al  c i r cui t s  use t he bi nar y number  syst em because bi nar y " ones"  and 

" zer os"  ar e easy t o r epr esent  wi t h an " on"  or  " of f "  s t at e.  

�  The out put  of  a t wo- i nput  NAND gat e,  gi ven bot h i nput s ar e “ one”  i s  Zer o.  

�  The out put  of  a NOR gat e gi ven t hat  bot h i nput s ar e “ zer o”  i s  One.  

�  Ther e ar e 8 st at es i n a 3- bi t  bi nar y count er .  

�  A shi f t  r egi st er  i s  a c l ocked ar r ay of  c i r cui t s  t hat  passes dat a i n st eps 

al ong t he ar r ay.  

 

G7B -  Ampl i f i er s 

�  Low di st or t i on i s  a char act er i s t i c  of  a Cl ass A ampl i f i er .  

�  A Cl ass “ C”  power  st age i s  appr opr i at e f or  ampl i f y i ng a modul at ed s i gnal  

f or  t he CW mode.  

�  Hi gh ef f i c i ency i s  an advant age of  a Cl ass C ampl i f i er .  

�  The ef f i c i ency of  an RF power  ampl i f i er  i s  det er mi ned by di v i di ng t he RF 

out put  power  by t he DC i nput  power .  

�  A l i near  ampl i f i er  i s  an ampl i f i er  whose out put  pr eser ves t he i nput  

wavef or m.  

 

G7B -  Osci l l at or s 

�  The basi c component s of  v i r t ual l y  al l  osci l l at or s ar e a f i l t er  and an 

ampl i f i er  oper at i ng i n a f eedback l oop.  

�  The phase shi f t  of  t he RC f eedback c i r cui t  det er mi nes t he f r equency of  an 

RC osci l l at or .  

�  The i nduct ance and capaci t ance i n t he t ank c i r cui t  det er mi nes t he 

f r equency of  an LC osci l l at or .  
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SUBELEMENT G8 – SI GNALS AND EMI SSI ONS [ 2 exam quest i ons – 2 gr oups]  

 

G8A -  Car r i er s and modul at i on:  AM 

�  Ampl i t ude modul at i on i s  t he name of  t he pr ocess t hat  changes t he envel ope 

of  an RF wave t o convey i nf or mat i on.  

�  Ampl i t ude modul at i on t ype of  t r ansmi ssi on var i es t he i nst ant aneous power  

l evel  of  t he RF s i gnal  t o convey i nf or mat i on.  

 

G8A -  Car r i er s and modul at i on:  FM 

�  Fr equency modul at i on i s  t he name of  t he pr ocess,  whi ch changes t he 

f r equency of  an RF wave t o convey i nf or mat i on.  

�  When a modul at i ng audi o s i gnal  i s  appl i ed t o an FM t r ansmi t t er  t he car r i er  

f r equency changes pr opor t i onal l y  t o t he i nst ant aneous ampl i t ude of  t he 

modul at i ng s i gnal .  

�  Phase modul at i on i s  t he name of  t he pr ocess t hat  changes t he phase angl e 

of  an RF wave t o convey i nf or mat i on.  

�  Phase modul at i on emi ssi on i s  pr oduced by a r eact ance modul at or  connect ed 

t o an RF power  ampl i f i er .  

 

G8A -  Car r i er s and modul at i on:  Si ngl e and doubl e s i deband 

�  One advant age of  car r i er  suppr essi on i n a s i ngl e- s i deband phone 

t r ansmi ssi on i s  mor e t r ansmi t t er  power  can be put  i nt o t he r emai ni ng 

s i debands.  

�  Si ngl e s i deband phone emi ssi ons use t he nar r owest  f r equency bandwi dt h.  

�  Bot h upper  and l ower  s i deband s i gnal ( s)  woul d be f ound at  t he out put  of  a 

pr oper l y adj ust ed bal anced modul at or .  

 

G8A -  Modul at i on envel ope;  Devi at i on;  Over modul at i on 

�  The Audi o or  mi cr ophone gai n cont r ol  i s  t ypi cal l y  adj ust ed f or  pr oper  ALC 

set t i ng on an amat eur  s i ngl e s i deband t r anscei ver .  

�  The s i gnal  of  an over - modul at ed s i ngl e- s i deband phone t r ansmi t t er  becomes 

di st or t ed and occupi es mor e bandwi dt h.  

�  Fl at - t oppi ng of  a s i ngl e- s i deband phone t r ansmi ssi on i s  s i gnal  di st or t i on 

caused by excessi ve dr i ve.  
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G8B -  Fr equency mi x i ng 

�  Het er odyni ng i s  anot her  t er m f or  t he mi x i ng of  t wo RF s i gnal s.  

�  A mi xer  st age i n a t r ansmi t t er  woul d change a 5. 3 MHz i nput  s i gnal  t o 

14. 3 MHz.  

�  The Mi xer  st age i n a r ecei ver  combi nes a 14. 250 MHz i nput  s i gnal  wi t h a 

13. 795 MHz osci l l at or  s i gnal  t o pr oduce a 455 kHz i nt er medi at e f r equency 

( I F)  s i gnal .  

Sum ����  14. 250 MHz + 13. 795 MHz = 28. 045 MHz 

Di f f er ence ����  14. 250 MHz – 13. 795 MHz = 0. 455 MHz or  455 kHz 

 

�  I f  a r ecei ver  mi xes a 13. 800 MHz VFO wi t h a 14. 255 MHz r ecei ved s i gnal  t o 

pr oduce a 455 kHz i nt er medi at e f r equency ( I F)  s i gnal ,  a 13. 345 MHz s i gnal  

wi l l  pr oduce I mage Response i nt er f er ence i n t he r ecei ver .  

 

G8B -  Mul t i pl i cat i on 

�  The Mul t i pl i er  st age i n a VHF FM t r ansmi t t er  sel ect s a har moni c of  an HF 

s i gnal  t o r each t he desi r ed oper at i ng f r equency.  

 

G8B -  HF dat a communi cat i ons 

�  The f r equency shi f t  i s  r el at ed t o keyi ng speed i n an FSK si gnal  i n t hat  

gr eat er  keyi ng speeds r equi r e gr eat er  f r equency shi f t s .  

�  RTTY,  Mor se code,  PSK31 and packet  communi cat i ons ar e al l  di gi t al  modes.  

�  When t r ansmi t t i ng a dat a mode s i gnal ,  i t  i s  i mpor t ant  t o know t he dut y 

cycl e of  t he mode you ar e usi ng t o pr event  damage t o your  t r ansmi t t er ©s 

f i nal  out put  st age.  

�  The par t  of  t he 20 met er  band most  commonl y used f or  PSK31 oper at i on i s  

bel ow t he RTTY segment ,  near  14. 070 MHz.  

 

G8B -  Bandwi dt hs of  var i ous modes 

�  Fr equency modul at ed ( FM)  phone i sn’ t  used bel ow 29. 5 MHz because t he 

bandwi dt h woul d exceed FCC l i mi t s.  

�  The t ot al  bandwi dt h of  an FM- phone t r ansmi ssi on havi ng a 5 kHz devi at i on 

and a 3 kHz modul at i ng f r equency i s  16 kHz.  

Tot al  Bandwi dt h = 2 *  ( Devi at i on + Modul at i ng Fr equency)  
Tot al  Bandwi dt h = 2 *  ( 5 kHZ + 3 kHz)  = 16 kHz 

 

 

 

 



 

37 of 45 

�  For  a 12. 21- MHz r eact ance- modul at ed osci l l at or  i n a 5- kHz devi at i on,  

146. 52- MHz FM- phone t r ansmi t t er ,  t he f r equency devi at i on i s  416. 7 Hz.  

146. 52 MHz /  12. 21 MHz = 12 

Ther ef or e ����  5 kHz /  12 = 0. 41666 kHz or  416. 7 Hz 

 



 

38 of 45 

SUBELEMENT G9 – ANTENNAS AND FEEDLI NES [ 4 exam quest i ons – 4 gr oups]  

 

G9A -  Ant enna f eedl i nes:  char act er i s t i c  i mpedance,  and at t enuat i on 

�  The di st ance bet ween t he cent er s of  t he conduct or s and t he r adi us of  t he 

conduct or s hel p det er mi ne t he char act er i s t i c  i mpedance of  a par al l el  

conduct or  ant enna f eedl i ne.  

�  The t ypi cal  char act er i s t i c  i mpedance of  coaxi al  cabl es used f or  ant enna 

f eedl i nes at  amat eur  st at i ons i s  50 and 75 ohms.   

�  The char act er i s t i c  i mpedance of  f l at  r i bbon TV t ype t wi n l ead i s  300 ohms.  

�  The at t enuat i on of  coaxi al  cabl e i ncr eases as t he f r equency of  t he s i gnal  

i t  i s  car r y i ng i ncr eases.  

�  RF f eed l i ne l osses ar e usual l y  expr essed i n dB per  100 f t .  

 

G9A -  Ant enna f eedl i nes:  SWR cal cul at i on,  measur ement  and ef f ect s 

�  I f  t he SWR on an ant enna f eedl i ne i s  5 t o 1,  and a mat chi ng net wor k at  t he 

t r ansmi t t er  end of  t he f eedl i ne i s  adj ust ed t o 1 t o 1 SWR,  t he r esul t i ng 

SWR on t he f eedl i ne wi l l  be 5 t o 1.  

�  A st andi ng- wave- r at i o of  4: 1 wi l l  r esul t  f r om t he connect i on of  a 50- ohm 

f eed l i ne t o a non- r eact i ve l oad havi ng a 200- ohm i mpedance.  

SWR = 200: 50 ����  4: 1 

�  A st andi ng- wave- r at i o of  5: 1 wi l l  r esul t  f r om t he connect i on of  a 50- ohm 

f eed l i ne t o a non- r eact i ve l oad havi ng a 10- ohm i mpedance.  

SWR = 50: 10 ����  5: 1 

�  A st andi ng- wave- r at i o of  1: 1 wi l l  r esul t  f r om t he connect i on of  a 50- ohm 

f eed l i ne t o a non- r eact i ve l oad havi ng a 50- ohm i mpedance.  

SWR = 50: 50 ����  1: 1 

�  I f  you f eed a ver t i cal  ant enna t hat  has a 25- ohm f eed- poi nt  i mpedance wi t h 

50- ohm coaxi al  cabl e t he SWR woul d be 2: 1.  

SWR = 50: 25 ����  2: 1 

�  I f  you f eed a f ol ded di pol e ant enna t hat  has a 300- ohm f eedpoi nt  i mpedance 

wi t h 50- ohm coaxi al  cabl e t he SWR woul d be 6: 1.  

SWR = 300: 50 ����  6: 1 

Aut hor s not e:   I n t he pr ecedi ng st at ement s you ar e f aced wi t h t he same 

mi smat ch of  i mpedance whet her  you ar e l ooki ng at  i t  f r om t he “ l oad”  

per spect i ve or  t he “ f eedpoi nt ”  per spect i ve.   The r at i o can appear  t o be 

f l opped.   The convent i on i s  t o st at e t he r at i o as i f  you ar e r ef er enci ng f r om 

1: 1 and i ncr easi ng t he number  on t he l ef t  s i de of  t he r at i o.  
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G9A -  Ant enna f eedl i nes:  mat chi ng net wor ks 

 

�  A common r eason f or  t he occur r ence of  r ef l ect ed power  at  t he poi nt  wher e a 

f eedl i ne connect s t o an ant enna i s  a di f f er ence bet ween f eedl i ne i mpedance 

and ant enna f eed poi nt  i mpedance.  

�  The ant enna f eed poi nt  i mpedance must  be mat ched t o t he char act er i s t i c  

i mpedance of  t he f eedl i ne t o pr event  st andi ng waves on an ant enna 

f eedl i ne.  

 

�  A r eason f or  usi ng an i nduct i vel y coupl ed mat chi ng net wor k bet ween t he 

t r ansmi t t er  and par al l el  conduct or  f eed l i ne f eedi ng an ant enna i s  t o 

mat ch t he unbal anced t r ansmi t t er  out put  t o t he bal anced par al l el  conduct or  

f eedl i ne.  

 

G9B -  Basi c ant ennas:  Random- wi r e ant enna 

�  One di sadvant age of  a di r ect l y  f ed r andom- wi r e ant enna i s  you may 

exper i ence RF bur ns when t ouchi ng met al  obj ect s i n your  st at i on.  

 

G9B -  Basi c ant ennas:  Gr oundpl ane ant enna 

�  An advant age of  downwar d s l opi ng r adi al s on a gr ound- pl ane ant enna i s  t hey 

can be adj ust ed t o br i ng t he f eed- poi nt  i mpedance c l oser  t o 50 ohms.  

�  The f eed- poi nt  i mpedance of  a gr ound- pl ane ant enna i ncr eases when i t s  

r adi al s ar e changed f r om hor i zont al  t o downwar d- s l opi ng.  

 

G9B -  Basi c ant ennas:  Ver t i cal  ant enna 

�  The r adi al  wi r es of  a gr ound- mount ed ver t i cal  ant enna syst em shoul d be 

pl aced on t he sur f ace or  bur i ed a f ew i nches bel ow t he gr ound.  

�  The appr oxi mat e l engt h f or  a 1/ 4- wave ver t i cal  ant enna cut  f or  28. 5 MHz i s 

8. 2 f eet .  

Lengt h ( 1/ 4- wave Ver t i cal )  =  234   = 234/ 28. 5 = 8. 2 f eet  

( i n f eet )     Fr equency ( MHz)  

 

G9B -  Basi c ant ennas:  Di pol e 

�  The l ow angl e azi mut hal  r adi at i on pat t er n of  an i deal  hal f - wavel engt h 

di pol e ant enna i nst al l ed 1/ 2 wavel engt h hi gh and par al l el  t o t he ear t h i s  

a f i gur e- ei ght  at  r i ght  angl es t o t he ant enna.  

�  The ant enna hei ght  af f ect s t he hor i zont al  ( azi mut hal )  r adi at i on pat t er n of  

a hor i zont al  di pol e HF ant enna i f  t he ant enna i s  l ess t han 1/ 2 wavel engt h 
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hi gh and r esul t i ng t he azi mut hal  pat t er n i s  al most  omni di r ect i onal .  

�  The f eed- poi nt  i mpedance of  a 1/ 2 wave di pol e ant enna st eadi l y  decr eases 

as t he ant enna i s  l ower ed f r om 1/ 4 wave above gr ound.  

�  The f eed- poi nt  i mpedance of  a 1/ 2 wave di pol e st eadi l y  i ncr eases as t he 

f eed- poi nt  l ocat i on i s  moved f r om t he cent er  t owar d t he ends.  

�  An advant age of  a hor i zont al l y  pol ar i zed as compar ed t o ver t i cal l y  

pol ar i zed HF ant enna i s  l ower  gr ound r ef l ect i on l osses.  

 

 

�  The appr oxi mat e l engt h f or  a 1/ 2- wave di pol e ant enna cut  f or  14. 250 MHz i s 

32. 8 f eet .  

Lengt h ( 1/ 2- wave Di pol e)  =  468   = 468/ 14. 250 = 32. 8 f eet  

( i n f eet )    Fr equency ( MHz)  

 

�  The appr oxi mat e l engt h f or  a 1/ 2- wave di pol e ant enna cut  f or  3. 550 MHz i s 

131. 8 f eet .  

Lengt h ( 1/ 2- wave Di pol e)  =  468   = 468/ 3. 550 = 131. 8 f eet  

( i n f eet )    Fr equency ( MHz)  

 

G9C -  Di r ect i onal  ant ennas:  Yagi  

�  A Yagi  ant enna consi st s of  a dr i ven el ement  and some combi nat i on of  

par asi t i cal l y  exci t ed r ef l ect or  and/ or  di r ect or  el ement s.  

�  The di r ect or  i s  nor mal l y  t he shor t est  par asi t i c  el ement  i n a t hr ee- el ement  

s i ngl e- band Yagi  ant enna.  

�  The r ef l ect or  i s  nor mal l y  t he l ongest  par asi t i c  el ement  i n a Yagi  ant enna.  

�  The SWR bandwi dt h of  a Yagi  ant enna can be i ncr eased by usi ng l ar ger  

di amet er  el ement s.  

�  The appr oxi mat e l engt h of  t he dr i ven el ement  of  a Yagi  ant enna i s  

1/ 2 wavel engt h.  

�  I ncr easi ng t he boom l engt h and addi ng di r ect or s t o a Yagi  ant enna wi l l  

i ncr ease Gai n.  

�  A r eason why a Yagi  ant enna i s  of t en used f or  r adi o communi cat i ons on t he 

20 met er  band i s  i t  hel ps r educe i nt er f er ence f r om ot her  st at i ons t o t he 

s i de or  behi nd t he ant enna.  

�  I n r ef er ence t o a Yagi  ant enna,  " f r ont - t o- back r at i o"  means t he power  

r adi at ed i n t he maj or  r adi at i on l obe compar ed t o t he power  r adi at ed i n 

exact l y  t he opposi t e di r ect i on.  

�  The " mai n l obe"  of  a di r ect i ve ant enna i s  t he di r ect i on of  maxi mum 
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r adi at ed f i el d st r engt h f r om t he ant enna.  

�  The appr oxi mat e maxi mum t heor et i cal  f or war d gai n of  a 3 El ement  Yagi  

ant enna i s  9. 7 dBi .  

�  Al l  of  t hese Yagi  ant enna desi gn var i abl es coul d be adj ust ed t o opt i mi ze 

f or war d gai n,  f r ont - t o- back r at i o,  or  SWR bandwi dt h:  

o The physi cal  l engt h of  t he boom 

o The number  of  el ement s on t he boom 

o The spaci ng of  each el ement  al ong t he boom 

[ Al l  of  t hese choi ces ar e cor r ect ]  

�  The pur pose of  a " gamma mat ch"  used wi t h Yagi  ant ennas i s  t o mat ch t he 

r el at i vel y l ow f eed- poi nt  i mpedance t o 50 ohms.  

�  No i nsul at i on i n needed f or  i nsul at i ng t he dr i ven el ement  of  a Yagi  

ant enna f r om t he met al  boom when usi ng a gamma mat ch.  

[ None of  t he above.  No i nsul at i on i n needed]  

 

G9C -  Di r ect i onal  ant ennas:  Quad;  Loop 

�  Each s i de of  a cubi cal - quad ant enna dr i ven el ement  i s  appr oxi mat el y 1/ 4 

wavel engt h l ong.  

�  The f or war d gai n of  a 2- el ement  cubi cal - quad ant enna i s  about  t he same as 

t he f or war d gai n of  a 3 el ement  Yagi  ant enna.  

�  Each s i de of  a cubi cal - quad ant enna r ef l ect or  el ement  i s  s l i ght l y  mor e 

t han 1/ 4 wavel engt h.  

�  A cubi cal  quad ant enna i s  a di r ect i onal  ant enna and i s  t ypi cal l y  

const r uct ed f r om 2 squar e l oops of  wi r e each havi ng a c i r cumf er ence of  

appr oxi mat el y one wavel engt h at  t he oper at i ng f r equency and separ at ed by 

appr oxi mat el y 0. 2 wavel engt h.  

�  When t he f eed- poi nt  of  a cubi cal  quad ant enna i s  changed f r om t he cent er  

of  t he l owest  hor i zont al  wi r e t o t he cent er  of  one of  t he ver t i cal  wi r es,  

t he pol ar i zat i on of  t he r adi at ed s i gnal  changes f r om hor i zont al  t o 

ver t i cal .  

�  I n or der  f or  a cubi cal - quad ant enna t o oper at e as a beam ant enna,  one of  

t he el ement s i s  used as a r ef l ect or  and t he r ef l ect or  el ement  must  be 

appr oxi mat el y 5% l onger  t han t he dr i ven el ement .  

�  The gai n of  a t wo el ement  del t a- l oop beam i s about  t he same as t he gai n of  

a t wo el ement  cubi cal  quad ant enna.  

�  Each l eg of  a symmet r i cal  del t a- l oop ant enna Dr i ven el ement  i s  

appr oxi mat el y 1/ 3 wavel engt hs l ong.  
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G9D -  Speci al i zed ant ennas:  NVI S 

�  The t er m " NVI S"  means Near  Ver t i cal  I nc i dence Skywave as i t  r el at es t o 

ant ennas.  

�  An advant age of  an NVI S ant enna i s  t he hi gh ver t i cal  angl e r adi at i on f or  

shor t  sk i p dur i ng t he day.  

�  An NVI S ant enna i s  t ypi cal l y  i nst al l ed at  a hei ght  bet ween 1/ 10 and 1/ 4 

wavel engt h above gr ound.  

 

G9D -  Speci al i zed ant ennas:  Hor i zont al l y  Pol ar i zed Yagi  

�  The gai n of  t wo 3- el ement  hor i zont al l y  pol ar i zed Yagi  ant ennas spaced 

ver t i cal l y  1/ 2 wave apar t  f r om each anot her  t ypi cal l y  i s  appr oxi mat el y 3 

dB hi gher  t han t he gai n of  a s i ngl e 3- el ement  Yagi .  

�  The advant age of  ver t i cal  s t acki ng of  hor i zont al l y  pol ar i zed Yagi  ant ennas 

i s  i t  nar r ows t he mai n l obe i n el evat i on.  

 

G9D -  Speci al i zed ant ennas:  Log Per i odi c Ant enna 

�  An advant age of  a l og per i odi c ant enna i s  wi de bandwi dt h.  

�  A l og per i odi c ant enna i s  descr i bed by t he l engt h and spaci ng of  el ement  

i ncr easi ng l ogar i t hmi cal l y  f r om one end of  t he boom t o t he ot her .  

 

G9D -  Speci al i zed ant ennas:  Bever age Ant enna 

�  A Bever age ant enna gener al l y  i s  not  used f or  t r ansmi t t i ng because i t  has 

hi gh l osses compar ed t o ot her  t ypes of  ant ennas.  

�  An appl i cat i on f or  a Bever age ant enna i s  di r ect i onal  r ecei v i ng f or  l ow HF 

bands.  

�  A Bever age ant enna i s  a ver y l ong and l ow r ecei v i ng ant enna t hat  i s  hi ghl y 

di r ect i onal .  

 

G9D -  Speci al i zed ant ennas:  Mul t i - band Ant enna 

�  A di sadvant age of  mul t i band ant ennas i s  poor  har moni c r ej ect i on.  

�  The pr i mar y pur pose of  t r aps i nst al l ed i n ant ennas i s  t o per mi t  mul t i band 

oper at i on.  
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SUBELEMENT G0 – ELECTRI CAL AND RF SAFETY [ 2 Exam Quest i ons – 2 gr oups]  

 

G0A -  RF saf et y pr i nc i pl es,  r ul es and gui del i nes 

�  RF ener gy can heat  human body t i ssue.  

�  The RF saf et y r ul es r equi r e no f ur t her  act i on when t he maxi mum power  

out put  capabi l i t y  of  an ot her wi se compl i ant  st at i on i s  r educed.  

�  Whenever  you make adj ust ment s or  r epai r s t o an ant enna t ur n of f  t he 

t r ansmi t t er  and di sconnect  t he f eedl i ne.  

�  I f  an eval uat i on of  your  st at i on shows RF ener gy r adi at ed f r om your  

st at i on exceeds per mi ssi bl e l i mi t s you must  t ake act i on t o pr event  human 

exposur e t o t he excessi ve RF f i el ds.  

�  You shoul d make sur e t hat  MPE l i mi t s ar e not  exceeded i n occupi ed ar eas i f  

you i nst al l  an i ndoor  t r ansmi t t i ng ant enna.  

�  When i nst al l i ng a gr ound- mount ed ant enna i t  shoul d be i nst al l ed so no one 

can be exposed t o RF r adi at i on i n excess of  maxi mum per mi ssi bl e l i mi t s.  

�  I f  eval uat i on shows t hat  a nei ghbor  mi ght  r ecei ve mor e t han t he al l owabl e 

l i mi t  of  RF exposur e f r om t he mai n l obe of  a di r ect i onal  ant enna t ake 

pr ecaut i ons t o ensur e t hat  t he ant enna cannot  be poi nt ed at  t hei r  house.  

 

G0A -  Rout i ne st at i on eval uat i on 

�  An amat eur  oper at or  must  per f or m a r out i ne RF exposur e eval uat i on t o 

ensur e compl i ance wi t h RF saf et y r egul at i ons.  

�  Any t r ansmi t t er  t hat  cont r i but es 5% or  mor e of  t he MPE at  a mul t i pl e user  

s i t e i s / ar e r esponsi bl e f or  RF saf et y compl i ance.  

�  You can det er mi ne t hat  your  st at i on compl i es wi t h FCC RF exposur e 

r egul at i ons:  

o By cal cul at i on based on FCC OET Bul l et i n 65 

o By cal cul at i on based on comput er  model i ng 

o By measur ement  of  f i el d st r engt h usi ng cal i br at ed equi pment  

[ Al l  of  t hese choi ces ar e cor r ect ]  

�  A cal i br at ed f i el d- st r engt h met er  wi t h a cal i br at ed ant enna can be used t o 

accur at el y measur e an RF f i el d.  

�  The cr i t i cal  angl e i s  NOT i mpor t ant  i n est i mat i ng i f  an RF s i gnal  exceeds 

t he maxi mum per mi ssi bl e exposur e ( MPE) .  

�  The power  l evel  and f r equency of  t he ener gy have t he most  di r ect  ef f ect  on 

t he per mi t t ed exposur e l evel  of  RF r adi at i on.  

�  The t er m,  " t i me aver agi ng" ,  means t he t ot al  RF exposur e aver aged over  a 

cer t ai n t i me i n r ef er ence t o RF r adi at i on exposur e.  
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�  A l ower  t r ansmi t t er  dut y cycl e per mi t s gr eat er  shor t - t er m exposur e l evel s 

when eval uat i ng RF exposur e.  

 

G0B -  Saf et y i n t he ham shack:  el ect r i cal  shock and t r eat ment  

�  The most  hazar dous t ype of  el ect r i cal  ener gy i s  60 cycl e Al t er nat i ng 

Cur r ent .  

�  The maxi mum amount  of  el ect r i cal  cur r ent  f l ow t hr ough t he human body t hat  

can be t ol er at ed saf el y i s  50 mi cr oamper es.  

�  Cur r ent  t hr ough t he hear t  can cause t he hear t  t o st op pumpi ng.   El ect r i cal  

shock can be l et hal .  

 

G0B -  Saf et y i n t he ham shack:  gr oundi ng 

�  Cur r ent  f l owi ng f r om t he hot  wi r e t o gr ound wi l l  cause a Gr ound Faul t  

Ci r cui t  I nt er r upt er  ( GFCI )  t o di sconnect  t he 120 or  240 Vol t  AC l i ne power  

t o a devi ce.  

�  The met al  chassi s of  ever y i t em of  st at i on equi pment  must  be gr ounded 

( assumi ng t he i t em has such a chassi s)  because i t  ensur es t hat  hazar dous 

vol t ages cannot  appear  on t he chassi s.  

�  A good engi neer i ng pr act i ce f or  l i ght ni ng pr ot ect i on gr ounds i s  ensur i ng 

t hey ar e bonded t oget her  wi t h al l  ot her  gr ounds.  

�  I t  i s  not  saf e t o use sol der ed j oi nt s wi t h t he wi r es t hat  connect  t he base 

of  a t ower  t o a syst em of  gr ound r ods because a sol der ed j oi nt  wi l l  l i kel y 

be dest r oyed by t he heat  of  a l i ght ni ng st r i ke.  

�  A danger  f r om l ead- t i n sol der  i s  Lead can cont ami nat e f ood i f  hands ar e 

not  washed car ef ul l y  af t er  handl i ng.  

 

G0B -  Saf et y i n t he ham shack:  f us i ng 

�  A 15 amper e f use or  c i r cui t  br eaker  woul d be appr opr i at e t o use wi t h a 

c i r cui t  t hat  uses AWG number  14 wi r i ng.  

 

G0B -  Saf et y i n t he ham shack:  wi r i ng 

�  Onl y t he " hot "  ( bl ack and r ed)  wi r es i n a f our - conduct or  l i ne cor d shoul d 

be at t ached t o f uses or  c i r cui t  br eaker s i n a devi ce oper at ed f r om a 240-

VAC si ngl e- phase sour ce.  

�  AWG number  12 i s  t he mi ni mum wi r e s i ze t hat  may be saf el y used f or  a 

c i r cui t  t hat  dr aws up t o 20 amper es of  cont i nuous cur r ent .  
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G0B -  Saf et y i n t he ham shack:  i nt er l ocks 

�  The pur pose of  a t r ansmi t t er  power  suppl y i nt er l ock i s  t o ensur e t hat  

danger ous vol t ages ar e r emoved i f  t he cabi net  i s  opened.  

 

G0B -  Saf et y i n t he ham shack:  ant enna and t ower  saf et y 

�  For  saf et y when c l i mbi ng on a t ower  usi ng a saf et y bel t  or  har ness al ways 

at t ach t he bel t  saf et y hook t o t he bel t  " D"  r i ng wi t h t he hook openi ng 

away f r om t he t ower .  

�  Any per son pr epar i ng t o c l i mb a t ower  t hat  suppor t s el ect r i cal l y  power ed 

devi ces shoul d make sur e al l  c i r cui t s  t hat  suppl y power  t o t he t ower  ar e 

l ocked out  and t agged.  

 


