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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.   The 15 t er ms 
most  f r equent l y  used i n t he t ext  ar e:  
 

amat eur  emer gency power  
ant enna exam r adi o 
cal l  FCC r epeat er  
communi cat i ons f r equency s i gnal s 
cont r ol  l i cense st at i on 
   

 
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  2,  Techni c i an Cl ass Li cense Amat eur  Radi o Exam.  
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SUBELEMENT T1 -  FCC Rul es and St at i on Li censee Responsi bi l i t i es 
[ 4 exam quest i ons – 4 Gr oups]  
 
T1A [ 1 exam quest i on]  
 
Basi s and pur pose of  t he Amat eur  Radi o Ser v i ce 
�  An Amat eur  Radi o St at i on i s  a st at i on i n an Amat eur  Radi o Ser v i ce 

consi st i ng of  t he appar at us necessar y f or  car r y i ng on r adi o 
communi cat i ons.  

�  An amat eur  oper at or  as def i ned i n Par t  97 i s  a per son named i n an amat eur  
oper at or / pr i mar y l i cense gr ant  i n t he FCC ULS dat abase.  

�  One of  t he basi c pur poses of  t he Amat eur  Radi o Ser v i ce as def i ned i n Par t  
97 i s  t o pr ovi de a vol unt ar y noncommer ci al  communi cat i ons ser v i ce t o t he 
publ i c ,  par t i cul ar l y  i n t i mes of  emer gency.  

�  Two of  t he f i ve f undament al  pur poses f or  t he Amat eur  Radi o Ser v i ce ar e t o 
i ncr ease t he number  of  t r ai ned r adi o oper at or s and el ect r oni cs exper t s,  
and i mpr ove i nt er nat i onal  goodwi l l .  

 
Penal t i es f or  unl i censed oper at i on,  ot her  penal t i es 
�  The Feder al  Communi cat i ons Commi ssi on makes and enf or ces t he r ul es f or  t he 

Amat eur  Radi o Ser v i ce i n t he Uni t ed St at es.  
�  Har mf ul  i nt er f er ence i s  a t r ansmi ssi on t hat  di st ur bs ot her  communi cat i ons.  
 
Exami nat i ons 
�  The c l asses of  US amat eur  r adi o l i censes t hat  may cur r ent l y  be ear ned by 

exami nat i on ar e Techni c i an,  Gener al ,  and Amat eur  Ext r a.  
�  A Vol unt eer  Exami ner  ( VE)  i s  an amat eur  accr edi t ed by one or  mor e 

Vol unt eer  Exami ner  Coor di nat or s ( VECs)  who vol unt eer s t o admi ni st er  
amat eur  l i cense exams.  

�  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  
l i cense upgr ade pur poses f or  365 days.  

�  Thr ee Vol unt eer  Exami ner s hol di ng a Gener al  Cl ass l i cense or  hi gher  ar e 
r equi r ed t o admi ni st er  an El ement  2 Techni c i an wr i t t en exam.  

 
T1B – [ 1 exam quest i on]  
 
I TU r egi ons 
�  I nt er nat i onal  Tel ecommuni cat i on Uni on ( I TU)  
�  The pur pose of  I TU Regi ons i s  t o assi st  i n t he management  of  f r equency 

al l ocat i ons.  
 
I nt er nat i onal  r egul at i ons 
�  You ar e al l owed t o oper at e your  amat eur  st at i on i n a f or ei gn count r y when 

t her e i s  a r eci pr ocal  oper at i ng agr eement  bet ween t he count r i es.  
 
US cal l  s i gn st r uct ur e 
�  The FCC uses a syst em,  cal l ed t he Sequent i al  Cal l  Si gn Syst em,  wher e cal l  

s i gns ar e assi gned i n sequent i al  or der  t o sel ect  new amat eur  r adi o cal l  
s i gns.  

�  An amat eur  r adi o c l ub woul d obt ai n a c l ub st at i on cal l  s i gn by appl y i ng 
t hr ough a Cl ub St at i on Cal l  Si gn Admi ni st r at or .  

�  The l et t er s,  A,  K,  N and W,  must  be used f or  t he f i r s t  l et t er  i n US 
amat eur  cal l  s i gns.  

�  A si ngl e di gi t ,  0 t hr ough 9 number  i s  used i n US amat eur  cal l  s i gns.  
�  KB3TMJ i s a val i d US amat eur  cal l s i gn.  
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Speci al  event  cal l s  
�  Any FCC- l i censed amat eur  i s  el i gi bl e t o appl y f or  t empor ar y use of  a 1- by-

1 f or mat  Speci al  Event  cal l  s i gn.  
 
Vani t y cal l  s i gns 
�  You woul d use t he vani t y cal l  s i gn pr ogr am t o obt ai n a cal l  s i gn 

cont ai ni ng your  i ni t i al s .  
 
T1C – [ 1 exam quest i on]  
 
Aut hor i zed f r equenci es ( Techni c i an) ,  oper at i on near  band edges 
�  The f r equency,  52. 525 MHz,  i s  wi t hi n t he 6- met er  band.  
�  You ar e usi ng t he 2 met er  band when you ar e t r ansmi t t i ng on 146. 52 MHz.  
�  The 70- cent i met er  f r equency,  443. 350 MHz,  i s  aut hor i zed t o a Techni c i an 

c l ass l i cense hol der  oper at i ng i n I TU Regi on 2.  
�  The 23 cent i met er  f r equency,  1296 MHz,  i s  aut hor i zed t o a Techni c i an c l ass 

l i cense hol der  oper at i ng i n I TU Regi on 2.  
�  I f  you ar e oper at i ng on 223. 50 MHz t hen you ar e oper at i ng on t he 1. 25 

met er  amat eur  band.  
 
Reci pr ocal  l i censi ng 
�  You must  be named i n t he FCC amat eur  l i cense dat abase,  or  be an al i en wi t h 

r eci pr ocal  oper at i ng aut hor i zat i on bef or e you can cont r ol  an amat eur  
st at i on i n t he US.  

�  A US amat eur  l i cense al l ows you t o t r ansmi t  f r om wher ever  t he Amat eur  
Radi o Ser v i ce i s  r egul at ed by t he FCC or  wher e r eci pr ocal  agr eement s ar e 
i n pl ace.  

�  A US amat eur  oper at or  may communi cat e wi t h an amat eur  i n a f or ei gn count r y 
at  any t i me unl ess pr ohi bi t ed by ei t her  gover nment .  

 
Spect r um shar i ng 
�  When aut hor i zed by t he FCC,  amat eur  st at i ons ar e al l owed t o communi cat e 

wi t h st at i ons oper at i ng i n ot her  r adi o ser v i ces.  
�  Communi cat i ons on a r egul ar  basi s t hat  coul d r easonabl y be f ur ni shed 

al t er nat i vel y t hr ough ot her  r adi o ser v i ces ar e not  per mi t t ed i n t he 
Amat eur  Radi o Ser v i ce.  

�  When an amat eur  f r equency band i s  sai d t o be avai l abl e on a secondar y 
basi s,  amat eur s may not  cause har mf ul  i nt er f er ence t o pr i mar y user s 
accor di ng t o t he FCC r ul es.  

 
T1D -  [ 1 exam quest i on]  
 
The st at i on l i cense 
�  The gover nment  agency t hat  gr ant s your  amat eur  r adi o l i cense i s  t he 

Feder al  Communi cat i ons Commi ssi on ( FCC) .  
�  The FCC i ssues oper at or / st at i on l i censes i n t he Amat eur  Radi o Ser v i ce.  
�  Anyone except  a r epr esent at i ve of  a f or ei gn gover nment  can become an 

amat eur  l i censee i n t he US.  
�  Ther e i s  no mi ni mum age r equi r ement  t o hol d an amat eur  l i cense.  
�  You may t r ansmi t  af t er  passi ng t he r equi r ed exami nat i on el ement s f or  your  

f i r s t  amat eur  r adi o l i cense and as soon as your  l i cense gr ant  appear s i n 
t he FCC' s ULS dat abase.  

�  Your  r esponsi bi l i t y  as a st at i on l i censee i s  t o ensur e your  st at i on i s  
oper at ed i n accor dance wi t h t he FCC r ul es.  
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Cor r ect  name and addr ess on f i l e 
�  The FCC r equi r es t he st at i on l i censee mai l i ng addr ess t o be kept  up t o 

dat e on t he Uni ver sal  Li censi ng Syst em ( ULS)  dat abase.  
�  An Amat eur  r adi o oper at or  must  have a cor r ect  name and mai l i ng addr ess on 

f i l e wi t h t he FCC t o r ecei ve mai l  del i ver y f r om t he FCC by t he Uni t ed 
St at es Post al  Ser v i ce.  

�  The FCC may r evoke or  suspend a l i cense i f  t he mai l i ng addr ess of  t he 
hol der  i s  not  cur r ent  wi t h t he FCC.  I f  mai l  i s  r et ur ned t o t he FCC as 
undel i ver abl e t hi s coul d be a cause.  

 
Li cense t er m,  r enewal s,  gr ace per i od  
�  The nor mal  t er m f or  an amat eur  st at i on l i cense gr ant  i s  10 year s.  
�  You ar e not  per mi t t ed t o cont i nue t o t r ansmi t  i f  you f or get  t o r enew your  

amat eur  l i cense and i t  expi r es.   Tr ansmi t t i ng i s  not  al l owed unt i l  t he 
l i cense i s  r enewed and appear s on t he FCC ULS dat abase.  

�  The gr ace per i od dur i ng whi ch t he FCC wi l l  r enew an expi r ed 10- year  
l i cense wi t hout  r e- exami nat i on i s  2 year s.  

 



Revi s i on Dat e:  6/ 21/ 2006 6 

SUBELEMENT T2 -  Cont r ol  oper at or  dut i es – [ 4 exam quest i ons – 4 gr oups]  
 
T2A – [ 1 exam quest i on]  
 
Pr ohi bi t ed communi cat i ons:  musi c,  br oadcast i ng,  codes and c i pher s,  busi ness 
use 
�  An amat eur  st at i on i s  never  aut hor i zed t o t r ansmi t  i nf or mat i on t o t he 

gener al  publ i c .  
�  Amat eur s may not  t r ansmi t  musi c,  except  as i nc i dent al  t o an aut hor i zed 

r ebr oadcast  of  space shut t l e communi cat i ons 
�  An amat eur  st at i on may never  t r ansmi t  f al se or  decept i ve s i gnal s? 
�  I ndecent  and obscene l anguage i s  speci f i cal l y  pr ohi bi t ed i n t he Amat eur  

Radi o Ser v i ce.  
�  Br oadcast i ng i s  def i ned as:  Tr ansmi ssi ons i nt ended f or  r ecept i on by t he 

gener al  publ i c ,  ei t her  di r ect  or  r el ayed.  
�  Br oadcast s i nt ended f or  r ecept i on by t he gener al  publ i c  may not  be 

t r ansmi t t ed i n t he Amat eur  Radi o Ser v i ce.  
�  Cal l s t o your  empl oyer  r equest i ng di r ect i ons t o a cust omer ' s of f i ce ar e 

pr ohi bi t ed when usi ng a r epeat er  aut opat ch.  
 
Per mi ssi bl e communi cat i ons,  bul l et i ns,  code pr act i ce,  i nc i dent al  musi c 
�  Tr ansmi ssi on of  codes or  c i pher s i s  al l owed t o hi de t he meani ng of  a 

message t r ansmi t t ed by an amat eur  st at i on onl y when t r ansmi t t i ng cont r ol  
commands t o space st at i ons or  r adi o cont r ol  cr af t .  

�  An amat eur  st at i on may t r ansmi t  uni dent i f i ed communi cat i ons onl y when sent  
f r om a space st at i on or  t o cont r ol  a model  cr af t .  

�  The FCC al l ows an amat eur  r adi o st at i on t o be used as a met hod of  
communi cat i on f or  hi r e or  mat er i al  compensat i on onl y when i n accor dance 
wi t h par t  97 r ul es.  

�  You may use your  amat eur  st at i on on an occasi onal  basi s t o t el l  peopl e 
about  equi pment  you have f or  sal e when you ar e of f er i ng amat eur  r adi o 
equi pment  f or  sal e or  t r ade.  

 
T2B – [ 1 exam quest i on]  
 
Basi c i dent i f i cat i on r equi r ement s,  non- voi ce modes,  mobi l e and por t abl e 
oper at i on 
�  You must  t r ansmi t  you cal l s i gn t o i dent i f y  your  amat eur  st at i on.  
�  A t r ansmi ssi on t hat  does not  cont ai n a st at i on i dent i f i cat i on i s  

uni dent i f i ed communi cat i ons or  s i gnal s.  
�  An amat eur  st at i on must  t r ansmi t  t he assi gned cal l  s i gn ever y 10 mi nut es 

dur i ng communi cat i ons and at  t he end of  each communi cat i on.  
�  Each st at i on must  t r ansmi t  i t s  own cal l  s i gn when t wo amat eur  st at i ons end 

communi cat i ons.  
�  The l ongest  per i od of  t i me an amat eur  st at i on can oper at e wi t hout  

t r ansmi t t i ng i t s  cal l  s i gn i s  10 mi nut es.  
�  You must  i dent i f y  usi ng t he Engl i sh l anguage t o i dent i f y  your  st at i on when 

you ar e speaki ng t o anot her  amat eur  oper at or  usi ng a l anguage ot her  t han 
Engl i sh.  

�  When oper at i ng whi l e usi ng a speci al  event  cal l  s i gn you must  i dent i f y  
usi ng your  assi gned cal l  s i gn once per  hour .    

�  When usi ng one or  mor e sel f - assi gned i ndi cat or s wi t h your  assi gned cal l  
s i gn t he i ndi cat or  must  not  conf l i c t  wi t h an i ndi cat or  speci f i ed by FCC 
r ul es or  wi t h a pr ef i x  assi gned t o anot her  count r y.  

�  The cor r ect  way t o i dent i f y  when v i s i t i ng a st at i on i s  send hi s cal l  s i gn 
f i r s t ;  f ol l owed by your  cal l  s i gn,  i f  you hol d a hi gher  c l ass l i cense t han 
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t hat  of  t he st at i on l i censee and you ar e usi ng a f r equency not  aut hor i zed 
t o hi s c l ass of  l i cense.  

�  When exer c i s i ng t he oper at i ng pr i v i l eges ear ned by exami nat i on upgr ade of  
a l i cense,  t he i ndi cat or  " / AG"  means Aut hor i zed Gener al .  

 
Repeat er  I D st andar ds 
�  Al l  of  t he f ol l owi ng ar e accept abl e met hods of  t r ansmi t t i ng a r epeat er  

st at i on i dent i f i cat i on:  
o By phone usi ng t he Engl i sh l anguage  
o By v i deo i mage conf or mi ng t o appl i cabl e st andar ds  
o By Mor se code at  a speed not  t o exceed 20 wor ds per  mi nut e 
o Al l  of  t hese answer s ar e cor r ect  

 
T2C – [ 1 exam quest i on]  
 
Def i ni t i on of  cont r ol  oper at or  
�  A cont r ol  oper at or  of  an amat eur  st at i on i s  an oper at or  desi gnat ed by t he 

l i censee t o be r esponsi bl e f or  t he st at i on' s t r ansmi ssi ons t o assur e 
compl i ance wi t h FCC r ul es.  

�  The Cont r ol  Oper at or  i s  r esponsi bl e f or  t he t r ansmi ssi ons f r om an amat eur  
st at i on.  

�  Ever y amat eur  st at i on must  have a cont r ol  oper at or  when t r ansmi t t i ng.  
�  Onl y one amat eur  oper at or  /  pr i mar y st at i on l i censes may be hel d by one 

per son.  
�  The mi ni mum cl ass of  amat eur  l i cense you must  hol d t o be a cont r ol  

oper at or  of  a r epeat er  st at i on i s  t he Techni c i an c l ass.  
�  An amat eur  st at i on must  have a cont r ol  oper at or  whenever  t he st at i on i s  

t r ansmi t t i ng.  
 
Locat i on of  cont r ol  oper at or  
�  The l ocat i on at  whi ch t he cont r ol  oper at or  f unct i on i s  per f or med i s  t he 

cont r ol  poi nt  of  an amat eur  st at i on.  
�  An aut omat i cal l y  cont r ol l ed amat eur  st at i on does not  r equi r e a cont r ol  

oper at or  t o be at  t he cont r ol  poi nt .  
 
Aut omat i c and r emot e cont r ol ,  auxi l i ar y st at i ons 
�  The t hr ee t ypes of  st at i on cont r ol  per mi t t ed and r ecogni zed by FCC r ul e 

ar e:  
o l ocal ,  
o r emot e,  and 
o aut omat i c cont r ol .  

�  Aut omat i c cont r ol  i s  bei ng used on a r epeat er  when t he cont r ol  oper at or  i s  
not  pr esent .  

�  Local  cont r ol  i s  bei ng used when t r ansmi t t i ng usi ng a handhel d r adi o.  
�  Remot e cont r ol  i s  used when t he cont r ol  oper at or  i s  not  at  t he st at i on 

l ocat i on but  can st i l l  make changes t o a t r ansmi t t er .  
 
 
T2D – [ 1 exam quest i on]  
 
Oper at i ng anot her  per son©s st at i on 
�  Bot h you and t he ot her  per son ar e r esponsi bl e f or  pr oper  oper at i on i f  you 

t r ansmi t  f r om anot her  amat eur ' s  st at i on.  
�  Onl y t he oper at i ng pr i v i l eges al l owed by your  l i cense ar e al l owed when you 

ar e t he cont r ol  oper at or  at  t he st at i on of  anot her  amat eur  who has a 
hi gher  c l ass l i cense t han your s.  
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�  You may oper at e your  amat eur  st at i on aboar d an ai r cr af t  onl y wi t h t he 
appr oval  of  t he pi l ot  i n command and not  usi ng t he ai r cr af t ' s  r adi o 
equi pment .  

 
Guest  oper at or s at  your  st at i on 
�  Al l  oper at i ng pr i v i l eges al l owed by t he hi gher  c l ass l i cense ar e al l owed 

when anot her  amat eur  hol di ng a hi gher  c l ass l i cense i s  cont r ol l i ng your  
st at i on.  

�  Unl i censed per sons i n your  f ami l y ar e not  al l owed t o t r ansmi t  on your  
amat eur  st at i on i f  you ar e not  t her e because t hey must  be l i censed bef or e 
t hey ar e al l owed t o be cont r ol  oper at or s.  

 
Thi r d par t y communi cat i ons 
�  A message sent  bet ween t wo amat eur  st at i ons f or  someone el se i s  t hi r d-

par t y communi cat i ons.  
 
Aut opat ch,  I nc i dent al  busi ness use 
�  Usi ng amat eur  r adi o f or  conduct i ng busi ness i s  a pr ohi bi t ed amat eur  r adi o 

t r ansmi ssi on.  
 
Compensat i on of  oper at or s 
�  I t  i s  per mi ssi bl e f or  t he cont r ol  oper at or  of  a c l ub st at i on t o accept  

compensat i on f or  sendi ng i nf or mat i on bul l et i ns or  Mor se code pr act i ce when 
t he st at i on makes t hose t r ansmi ssi ons f or  at  l east  40 hour s per  week.  

 
Cl ub st at i ons 
�  At  l east  4 per sons ar e r equi r ed t o be member s of  a c l ub f or  a c l ub st at i on 

l i cense t o be i ssued by t he FCC.  
 
St at i on i nspect i on 
�  The FCC i s al l owed t o i nspect  your  st at i on equi pment  and st at i on r ecor ds 

at  any t i me upon r equest .  
 
St at i on secur i t y  and pr ot ect i on agai nst  unaut hor i zed t r ansmi ssi ons  
�  You mi ght  best  keep unaut hor i zed per sons f r om usi ng your  amat eur  st at i on 

by di sconnect i ng t he power  and mi cr ophone cabl es when not  usi ng your  
equi pment .  
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SUBELEMENT T3 -  Oper at i ng pr act i ces – [ 4 exam quest i ons – 4 gr oups]  
 
T3A – [ 1 exam quest i on]   
 
Choosi ng an oper at i ng f r equency 
�  You shoul d l i s t en t o det er mi ne i f  t he f r equency i s  busy when sel ect i ng a 

f r equency on whi ch t o t r ansmi t .  
 
Cal l i ng CQ 
�  You i ndi cat e you ar e l ooki ng f or  any st at i on wi t h whi ch t o make cont act  by 

cal l i ng CQ f ol l owed by your  cal l s i gn.  
�  The meani ng of  t he pr ocedur al  s i gnal  " CQ"  i s :  Cal l i ng any st at i on.  
�  The br i ef  s t at ement ,  s i mpl y sayi ng you cal l  s i gn,  i s  of t en used i n pl ace 

of  " CQ"  t o i ndi cat e t hat  you ar e l i s t eni ng f or  cal l s  on a r epeat er .  
 
Cal l i ng anot her  st at i on 
�  I f  you know t he st at i on' s cal l  s i gn,  say t he st at i on' s cal l  s i gn t hen 

i dent i f y  your  own st at i on when cal l i ng anot her  st at i on on a r epeat er .  
�  You shoul d t r ansmi t  t he ot her  st at i on’ s cal l s i gn f ol l owed by your  cal l s i gn 

when r espondi ng t o a cal l  of  CQ.  
�  You shoul d avoi d usi ng cut e phr ases or  wor d combi nat i ons t o i dent i f y  your  

st at i on because t hey ar e not  easi l y  under st ood by some oper at or s.  
�  You shoul d use t he I nt er nat i onal  Tel ecommuni cat i on Uni on ( I TU)  phonet i c  

al phabet  when i dent i f y i ng your  st at i on because t he wor ds ar e 
i nt er nat i onal l y  r ecogni zed subst i t ut es f or  l et t er s.  

 
Test  t r ansmi ssi ons 
�  An i l l egal  uni dent i f i ed t r ansmi ssi on descr i bes a br i ef  t est  t r ansmi ssi on 

t hat  does not  i nc l ude any st at i on i dent i f i cat i on.  
�  An amat eur  must  pr oper l y i dent i f y  t he st at i on when maki ng a t r ansmi ssi on 

t o t est  equi pment  or  ant ennas.  
�  St at i on i dent i f i cat i on i s  r equi r ed at  l east  ever y t en mi nut es and at  t he 

end of  ever y t r ansmi ssi on.  
 
T3B– [ 1 exam quest i on]  
 
Use of  mi ni mum power  
�  An amat eur  must  use t he mi ni mum t r ansmi t t er  power  necessar y t o car r y out  

t he desi r ed communi cat i on.  
 
Band pl ans 
�  A band pl an i s  a vol unt ar y gui del i ne,  beyond t he di v i s i ons est abl i shed by 

t he FCC f or  usi ng di f f er ent  oper at i ng modes wi t hi n an amat eur  band.  
�  Band Pl ans ar e vol unt ar y gui del i nes f or  ef f i c i ent  use of  t he r adi o 

spect r um.  
�  The amat eur  communi t y devel oped t he band pl ans used by amat eur  r adi o 

oper at or s.  
 
Repeat er  coor di nat i on 
�  The r ecogni zed f r equency coor di nat i on body i s  i n char ge of  t he r epeat er  

f r equency band pl an i n your  l ocal  ar ea.  
�  The mai n pur pose of  r epeat er  coor di nat i on i s  t o r educe i nt er f er ence and 

pr omot e pr oper  use of  spect r um.  
 
Mode r est r i c t ed sub- bands  
�  The 6- met er ,  2- met er ,  and 1 1/ 4- met er  bands avai l abl e t o Techni c i an c l ass 

l i censees have mode r est r i c t ed sub- bands.  
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�  The onl y emi ssi on mode t hat  i s  per mi t t ed i n t he r est r i c t ed sub- band at  
50. 0- 50. 1 MHz i s CW.  

�  The onl y emi ssi on mode t hat  i s  per mi t t ed i n t he r est r i c t ed sub- band at  
144. 0- 144. 1 MHz i s CW.  

�  The emi ssi on modes t hat  ar e per mi t t ed i n t he r est r i c t ed por t i on of  t he 1 
1/ 4- met er  band ar e CW and Dat a.  

 
Account abi l i t y  
 
�  The t r ansmi t t i ng st at i on i s  account abl e i f  a r epeat er  st at i on 

i nadver t ent l y  r et r ansmi t s communi cat i ons t hat  v i ol at e FCC r ul es.  
 
T3C – [ 1 exam quest i on]  
 
Cour t esy and r espect  f or  ot her s 
�  The pr oper  way t o br eak i nt o a conver sat i on bet ween t wo st at i ons t hat  ar e 

usi ng t he f r equency i s  t o say your  cal l  s i gn bet ween t hei r  t r ansmi ssi ons.  
�  Pr oper  r epeat er  oper at i ng pr act i ce:   

o Moni t or  bef or e t r ansmi t t i ng and keep t r ansmi ssi ons shor t  
o I dent i f y  l egal l y   
o Use t he mi ni mum amount  of  t r ansmi t t er  power  necessar y 
o Al l  of  t hese answer s ar e cor r ect  

�  Bef or e r espondi ng t o anot her  st at i ons cal l ,  make sur e you ar e oper at i ng on 
a per mi ssi bl e f r equency f or  your  l i cense c l ass.  

�  No f r equency wi l l  be assi gned f or  t he excl usi ve use of  any st at i on and 
nei t her  has pr i or i t y .   Thi s r ul e appl i es when t wo amat eur  st at i ons want  t o 
use t he same f r equency.  

�  I f  you hear  a newl y l i censed oper at or  t hat  i s  havi ng t r oubl e wi t h t hei r  
s t at i on you shoul d cont act  t hem and of f er  t o hel p wi t h t he pr obl em.  

�  When ci r cumst ances ar e not  speci f i cal l y  cover ed by FCC r ul es t he gener al  
oper at i ng st andar d of  good engi neer i ng and good amat eur  pr act i ces must  be 
appl i ed t o amat eur  st at i on oper at i on.  

 
Sensi t i ve subj ect  ar eas 
�  Amat eur  r adi o oper at or s shoul d avoi d t he use of  r aci al  or  et hni c s l ur s 

when t al k i ng t o ot her  st at i ons because i t  i s  of f ensi ve t o some peopl e and 
r ef l ect s a poor  publ i c  i mage on al l  amat eur  r adi o oper at or s.  

�  These t ypes of  subj ect s ar e not  pr ohi bi t ed communi cat i ons whi l e usi ng 
amat eur  r adi o:  

o Pol i t i cal  di scussi ons 
o Jokes and st or i es 
o Rel i gi ous pr ef er ences 
o Al l  of  t hese answer s ar e cor r ect .  

 
Obscene and i ndecent  l anguage  
�  I ndecent  and obscene l anguage i s  pr ohi bi t ed i n t he Amat eur  Ser v i ce.  

o Because i t  i s  of f ensi ve t o some i ndi v i dual s 
o Because young chi l dr en may i nt er cept  amat eur  communi cat i ons wi t h 

r eadi l y  avai l abl e r ecei v i ng equi pment  
o Because such l anguage i s  speci f i cal l y  pr ohi bi t ed by FCC Rul es 
o Al l  of  t hese choi ces ar e cor r ect  

�  Ther e i s  no of f i c i al  l i s t  of  pr ohi bi t ed obscene and i ndecent  wor ds t hat  
shoul d not  be used i n amat eur  r adi o.  
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T3D – [ 1 exam quest i on]  
 
I nt er f er ence t o and f r om consumer  devi ces 
�  The owner  of  t he t el evi s i on r ecei ver  i s  r esponsi bl e f or  t ak i ng car e of  t he 

i nt er f er ence i f  s i gnal s f r om your  t r ansmi t t er  ar e causi ng f r ont  end 
over l oad i n your  nei ghbor ' s  t el evi s i on r ecei ver .  

�  The maj or  cause of  t el ephone i nt er f er ence i s  t he t el ephone was not  
equi pped wi t h adequat e i nt er f er ence pr ot ect i on when manuf act ur ed.  

�  A br eak i n a cabl e t el evi s i on t r ansmi ssi on l i ne may r esul t  i n TV 
i nt er f er ence when t he amat eur  st at i on i s  t r ansmi t t i ng,  or  i nt er f er ence may 
occur  t o t he amat eur  r ecei ver .  

�  Recei ver  f r ont - end over l oad i s  t he r esul t  of  i nt er f er ence caused by st r ong 
s i gnal s f r om a near by sour ce.  

 
Publ i c  r el at i ons 
�  RACES and ARES have i n common t he f act  t hat  bot h or gani zat i ons pr ovi de 

communi cat i ons dur i ng emer genci es.  
�  FCC r ul es appl y t o your  st at i on when usi ng amat eur  r adi o at  t he r equest  of  

publ i c  ser v i ce of f i c i al s or  at  t he scene of  an emer gency.  
 
I nt ent i onal  and uni nt ent i onal  i nt er f er ence 
 
�  You shoul d check your  t r ansmi t t er  f or  of f  f r equency oper at i on or  spur i ous 

emi ssi ons i f  you r ecei ve a r epor t  t hat  your  t r ansmi ssi ons ar e causi ng 
spl at t er  or  i nt er f er ence on near by f r equenci es.  

�  The pr oper  cour se of  act i on i f  you uni nt ent i onal l y  i nt er f er e wi t h anot her  
st at i on i s  t o pr oper l y i dent i f y  your  st at i on and move t o a di f f er ent  
f r equency.  

�  You may never  del i ber at el y i nt er f er e wi t h anot her  st at i on' s 
communi cat i ons.  

�  No st at i on has excl usi ve use of  any speci f i c  f r equency when t he FCC has 
not  decl ar ed a communi cat i on emer gency.  

�  The best  way t o r educe on t he ai r  i nt er f er ence when t est i ng your  
t r ansmi t t er  i s  t o use a dummy l oad when t est i ng.  
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SUBELEMENT T4 - Radi o and el ect r oni c f undament al s – [ 5 exam quest i ons – 5 
gr oups]  
 
T4A-  [ 1 exam quest i on]  
 
Names of  el ect r i cal  uni t s ,  DC and AC,  what  i s  a r adi o s i gnal  
�  El ect r i cal  cur r ent  i s  measur ed i n t he f ol l owi ng uni t s :   Amper es 
�  El ect r i cal  Power  i s  measur ed i n t he f ol l owi ng uni t s :   Wat t s 
�  The name f or  t he f l ow of  el ect r ons i n an el ect r i c  c i r cui t  i s  Cur r ent .   
�  The name f or  a cur r ent  t hat  f l ows onl y i n one di r ect i on i s  a Di r ect  

Cur r ent  ( DC) .  
�  The st andar d uni t  of  f r equency i s  t he Her t z.  
�  The basi c uni t  of  r esi st ance i s  t he Ohm.   
�  The name f or  a cur r ent  t hat  r ever ses di r ect i on on a r egul ar  basi s i s  an 

Al t er nat i ng Cur r ent  ( AC) .  
 
Conduct or s and i nsul at or s 
�  Copper  i s  a good el ect r i cal  conduct or .  
�  Gl ass i s  a good el ect r i cal  i nsul at or .  
�  The t er m used t o descr i be opposi t i on t o cur r ent  f l ow i n or di nar y 

conduct or s such as wi r es i s  Resi st ance.  
 
El ect r i cal  component s 
�  An aut omobi l e bat t er y usual l y  suppl i es about  12 vol t s  [ DC] .  
�  An Ammet er  i s  an i nst r ument  used t o measur e t he f l ow of  cur r ent  i n an 

el ect r i cal  c i r cui t .  
�  A Vol t met er  i s  an i nst r ument  used t o measur e El ect r omot i ve For ce ( EMF)  

bet ween t wo poi nt s such as t he pol es of  a bat t er y.  
 
T4B – [ 1 exam quest i on]  
 
Rel at i onshi p bet ween f r equency and wavel engt h 
�  Wavel engt h i s  t he t er m used f or  t he di st ance a r adi o wave t r avel s dur i ng 

one compl et e cycl e.  
�  The t er m Fr equency descr i bes t he number  of  t i mes t hat  an al t er nat i ng 

cur r ent  f l ows back and f or t h per  second.  
�  Si xt y ( 60)  her t z ( Hz)  means 60 cycl es per  second.  
�  The wavel engt h get s shor t er  as t he f r equency i ncr eases.    
�  Wavel engt h i n met er s equal s 300 di v i ded by f r equency i n megaher t z.  
�  A r adi o wave t r avel s t hr ough space at  t he speed of  l i ght .  
 
I dent i f i cat i on of  bands 
�  The pr oper t y of  a r adi o wave of t en used t o i dent i f y  t he di f f er ent  bands 

amat eur  r adi o oper at or s use i s  t he physi cal  l engt h of  t he wave.  
�  The f r equency r ange of  t he 2 met er  band i n t he Uni t ed St at es i s  144 t o 148 

MHz.  
�  The f r equency r ange of  t he 6 met er  band i n t he Uni t ed St at es i s  50 t o 54 

MHz.  
�  The f r equency r ange of  t he 70 cent i met er  band i n t he Uni t ed St at es i s  420 

t o 450 MHz.  
 
Names of  f r equency r anges,  t ypes of  waves  
�  Voi ce f r equenci es ar e sound waves i n t he r ange bet ween 300 and 3000 Her t z.  
�  El ect r omagnet i c  waves t hat  osci l l at e mor e t han 20, 000 t i mes per  second as 

t hey t r avel  t hr ough space ar e gener al l y  r ef er r ed t o as Radi o waves.  
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T4C – [ 1 exam quest i on]  
 
How r adi o wor ks:  r ecei ver s,  t r ansmi t t er s,  t r anscei ver s,  ampl i f i er s,  power  
suppl i es,  t ypes of  bat t er i es,  ser v i ce l i f e  
�  A Recei ver  i s  used t o conver t  r adi o s i gnal s i nt o sounds we can hear .  
�  A Tr ansmi t t er  i s  used t o conver t  sounds f r om our  voi ce i nt o r adi o s i gnal s.  
�  A Recei ver  and Tr ansmi t t er  ar e t wo devi ces combi ned i nt o one uni t  i n a 

t r anscei ver .  
�  A Power  Suppl y i s  t he devi ce used t o conver t  t he al t er nat i ng cur r ent  f r om 

a wal l  out l et  i nt o l ow- vol t age di r ect  cur r ent .  
�  An Ampl i f i er  i s  a devi ce used t o i ncr ease t he out put  of  a 10 wat t  r adi o t o 

100 wat t s.  
�  A Li t hi um- i on bat t er y of f er s t he l ongest  l i f e when used wi t h a hand- hel d 

r adi o,  when compar i ng bat t er y t ypes of  t he same physi cal  s i ze.  
�  The nomi nal  vol t age per  cel l  of  a f ul l y  char ged ni ckel - cadmi um bat t er y i s  

1. 2 vol t s .  
�  A Car bon- zi nc bat t er y i s  not  desi gned t o be r e- char ged.  
�  I n or der  t o keep r echar geabl e bat t er i es i n good condi t i on and r eady f or  

emer genci es:  
o They must  be i nspect ed f or  physi cal  damage and r epl aced i f  necessar y 
o They shoul d be st or ed i n a cool  and dr y l ocat i on 
o They must  be gi ven a mai nt enance r echar ge at  l east  ever y 6 mont hs 
o Al l  of  t hese answer s ar e cor r ect  

�  The best  way t o get  t he most  amount  of  ener gy f r om a bat t er y i s  t o dr aw 
cur r ent  f r om t he bat t er y at  t he s l owest  r at e needed.  

 
T4D– [ 1 exam quest i on]  
 
Ohms l aw r el at i onshi ps 
 

�  The f or mul a,  Vol t age ( E)  equal s cur r ent  ( I )  mul t i pl i ed by 
r esi st ance ( R) ,  i s  used t o cal cul at e vol t age i n a 
c i r cui t .  E=I * R 

�  The f or mul a,  Cur r ent  ( I )  equal s vol t age ( E)  di v i ded by 
r esi st ance ( R) ,  i s  used t o cal cul at e cur r ent  i n a 
c i r cui t .  I =E/ R 

�  The f or mul a,  Resi st ance ( R)  equal s vol t age ( E)  di v i ded by 
cur r ent  ( I ) ,  i s  used t o cal cul at e r esi st ance i n a 
c i r cui t .  R=E/ I  

�  I f  I =3 amper es and E=90 vol t s  t hen R=30 ohms.  R=E/ I  == R=90/ 3= 30 
�  I f  E=12 vol t s  and I =1. 5 amper es t hen R=8 ohms.   R=E/ I  == R=12/ 1. 5= 8 
�  I f  E=120 vol t s  and R=80 ohms t hen I =1. 5 amper es.  I =E/ R == I =120/ 80= 1. 5 
�  I f  a cur r ent  of  0. 5 amper es f l ows t hr ough a 2 ohm r esi st or  t hen vol t age 

acr oss t he r esi st or  i s  equal  t o 1 vol t .   E=I * R == E=0. 5* 2= 1 vol t  
�  I f  a cur r ent  of  1 amper e f l ows t hr ough a 10 ohm r esi st or  t hen t he vol t age 

acr oss t he r esi st or  i s  equal  t o 10 vol t s .   E=I * R == E=1* 10= 10 vol t s  
�  I f  a cur r ent  of  2 amper es f l ows t hr ough a 10 ohm r esi st or  t hen t he vol t age 

acr oss t he r esi st or  i s  equal  t o 20 vol t s .   E=I * R == E=2* 10= 20 vol t s  
�  The cur r ent  f l owi ng t hr ough a 100 ohm r esi st or  connect ed acr oss 200 vol t s  

i s  2 amper es.   I =E/ R == I =200/ 100= 2 amper es 
�  The cur r ent  f l owi ng t hr ough a 24 ohm r esi st or  connect ed acr oss 240 vol t s  

i s  10 amper es.   I =E/ R == I =240/ 24= 10 amper es 
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T4E – [ 1 exam quest i on]  
 
Power  cal cul at i ons 
�  The uni t  used t o descr i be el ect r i cal  power  i s  t he Wat t .  
 

 
�  The f or mul a used t o cal cul at e el ect r i cal  power  i n a 

DC ci r cui t  i s  Power  ( P)  equal s vol t age ( E)  mul t i pl i ed 
by cur r ent  ( I ) .   P=I * E 

�  A power  of  138 wat t s i s  r epr esent ed by a vol t age of  
13. 8 vol t s  DC and a cur r ent  of  10 amper es.  

P=I * E == P=10* 13. 8=138 wat t s 
�  A power  of  300 wat t s i s  bei ng used i n a c i r cui t  when 

t he vol t age i s  120 vol t s  DC and t he cur r ent  i s  2. 5 
amper es.  

P=I * E == P=2. 5* 120=300 wat t s 
�  You can you det er mi ne how many wat t s ar e bei ng dr awn [ consumed]  by your  

t r anscei ver  when you ar e t r ansmi t t i ng by measur i ng t he DC vol t age at  t he 
t r anscei ver  and mul t i pl y i ng by t he cur r ent  dr awn when you t r ansmi t .  

�  A cur r ent  of  10 amper es i s  f l owi ng i n a c i r cui t  when t he appl i ed vol t age 
i s  120 vol t s  DC and t he l oad i s  1200 wat t s.  

I =P/ E == I =1200/ 120=10 amper es.  
 
Uni t s,  k i l o,  mega,  mi l l i ,  mi cr o 
�  One t housand vol t s  i s  equal  t o one k i l ovol t .  
�  Anot her  way t o speci f y  t he f r equency of  a r adi o s i gnal  t hat  i s  osci l l at i ng 

at  1, 500, 000 Her t z i s  1500 kHz [ or  1. 5 megaher t z]  
�  1500 mi l l i amper es i s  t he same as 1. 5 amper es.  
�  A hand- hel d t r anscei ver  t hat  has an out put  power  of  500 mi l l i wat t s can 

ot her wi se be sai d t o out put  0. 5 wat t s.  
�  One one- mi l l i ont h of  a vol t  i s  equal  t o one mi cr ovol t .  
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SUBELEMENT T5 -  St at i on set up and oper at i on –[ 4 exam quest i ons – 4 gr oups]  
 
T5A – [ 1 exam quest i on]  
 
St at i on hookup – mi cr ophone,  speaker ,  headphones,  f i l t er s,  power  sour ce,  
connect i ng a comput er  
�  A mi cr ophone connect s t o t he t r ansmi t t er  i n a basi c amat eur  r adi o st at i on.  
�  A Speaker  i s  a pi ece of  st at i on equi pment  t hat  conver t s el ect r i cal  s i gnal s 

t o sound waves.  
�  Audi o f eedback i s  t he t er m used t o descr i be what  happens when a mi cr ophone 

and speaker  ar e t oo c l ose t o each ot her .  
�  A set  of  headphones coul d be used i n pl ace of  a r egul ar  speaker  t o hel p 

you copy s i gnal s i n a noi sy ar ea.  
�  A good r eason f or  usi ng a r egul at ed power  suppl y f or  communi cat i ons 

equi pment  i s  t o pr ot ect  equi pment  f r om vol t age f l uct uat i ons.  
�  A f i l t er  woul d be i nst al l ed at  t he t r ansmi t t er  t o r educe spur i ous 

emi ssi ons.  
�  A Not ch Fi l t er  coul d be connect ed t o a TV r ecei ver  as t he f i r s t  s t ep i n 

t r y i ng t o pr event  RF over l oad f r om a near by 2- met er  t r ansmi t t er .  
�  A Ter mi nal  Node Cont r ol l er  i s  connect ed bet ween t he t r anscei ver  and 

comput er  t er mi nal  i n a packet  r adi o st at i on.  
�  A Mi cr ophone i s  not  r equi r ed f or  a packet  r adi o st at i on.  
�  A Sound Car d can be used t o connect  a r adi o wi t h a comput er  f or  dat a 

t r ansmi ssi on.  
 
T5B – [ 1 exam quest i on]  
 
Oper at i ng cont r ol s 
�  I f  a t r ansmi t t er  i s  oper at ed wi t h t he mi cr ophone gai n set  t oo hi gh i t  may 

cause t he s i gnal  t o become di st or t ed and unr eadabl e.  
�  A VHF/ UHF t r anscei ver  may be capabl e of  s t or i ng i n memor y t he f ol l owi ng 

k i nds of  i nf or mat i on:   
o Tr ansmi t  and r ecei ve oper at i ng f r equency 
o CTCSS t one f r equency 
o Tr ansmi t  power  l evel   
o Al l  of  t hese answer s ar e cor r ect  

�  One way t o sel ect  a f r equency on whi ch t o oper at e i s  t o use t he keypad or  
VFO knob t o ent er  t he cor r ect  f r equency.  

�  The squel ch cont r ol  on a t r anscei ver  i s  used t o qui et  noi se when no s i gnal  
i s  bei ng r ecei ved.  

�  A way t o enabl e qui ck access t o a f avor i t e f r equency on your  t r anscei ver  
i s  t o st or e t he f r equency i n a memor y channel .  

�  To i mpr ove t he s i t uat i on i f  t he st at i on you ar e l i s t eni ng t o i s  har d t o 
copy because of  i gni t i on noi se i nt er f er ence may be t o t ur n on t he noi se 
bl anker .  

�  The pur pose of  t he but t ons l abel ed " up"  and " down"  on many mi cr ophones i s  
t o al l ow easy f r equency or  memor y sel ect i on.  

�  The pur pose of  t he " shi f t "  cont r ol  f ound on many VHF/ UHF t r anscei ver s i s  
t o adj ust  t he of f set  bet ween t r ansmi t  and r ecei ve f r equency.  

�  Recei ver  I ncr ement al  Tuni ng ( RI T)  
�  The pur pose of  t he " st ep"  menu f unct i on f ound on many t r anscei ver s i s  t o 

set  t he t uni ng r at e when changi ng f r equenci es.  
�  The pur pose of  t he " f unct i on"  or  " F"  key f ound on many t r anscei ver s i s  t o 

sel ect  an al t er nat e act i on f or  some cont r ol  but t ons.  
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T5C – [ 1 exam quest i on]  
 
Repeat er s;  r epeat er  and s i mpl ex oper at i ng t echni ques,  of f set s,  sel ect i ve 
squel ch,  open and c l osed r epeat er s,  l i nked r epeat er s  
�  One pur pose of  a r epeat er  i s  t o ext end t he usabl e r ange of  mobi l e and l ow-

power  st at i ons.  
�  A cour t esy t one i s  a t one used t o i ndi cat e when a t r ansmi ssi on i s  

compl et e.  
�  The r epeat er  i nput  and out put  f r equenci es i s  t he most  i mpor t ant  

i nf or mat i on t o know bef or e usi ng a r epeat er .  
�  You shoul d pause br i ef l y  bet ween t r ansmi ssi ons when usi ng a r epeat er  t o 

l i s t en f or  anyone want i ng t o br eak i n.  
�  The most  common i nput / out put  f r equency of f set  f or  r epeat er s i n t he 2- met er  

band i s  0. 6 MHz ot her wi se st at ed as 600 kHz.  
�  The most  common i nput / out put  f r equency of f set  f or  r epeat er s i n t he 70-

cent i met er  band i s  5. 0 MHz.  
�  The t er ms i nput  and out put  f r equency when r ef er r i ng t o r epeat er  oper at i ons 

means t he r epeat er  r ecei ves on one f r equency and t r ansmi t s on anot her .  
�  The t er m,  s i mpl ex oper at i on,  means t r ansmi t t i ng and r ecei v i ng on t he same 

f r equency.  
�  A r eason t o use s i mpl ex i nst ead of  a r epeat er  i s  t o avoi d t y i ng up t he 

r epeat er  when di r ect  cont act  i s  possi bl e.  
�  You mi ght  f i nd out  you coul d communi cat e wi t h a st at i on usi ng s i mpl ex 

i nst ead of  a r epeat er  i f  you check t he r epeat er  i nput  f r equency t o see i f  
you can hear  t he ot her  st at i on.  

�  Li nked r epeat er  syst em i s t he t er m f or  a ser i es of  r epeat er s t hat  can be 
connect ed t o one anot her  t o pr ovi de user s wi t h a wi der  cover age.  

�  The mai n r eason r epeat er s shoul d be appr oved by t he l ocal  f r equency 
coor di nat or  bef or e bei ng i nst al l ed i s  t hat  coor di nat i on mi ni mi zes 
i nt er f er ence bet ween r epeat er s and makes t he most  ef f i c i ent  use of  
avai l abl e f r equenci es.  

�  Access t o any r epeat er  may be l i mi t ed by t he r epeat er  owner .  
�  A cl osed r epeat er  i s  t he t er m used t o descr i be a r epeat er  when use i s  

r est r i c t ed t o t he member s of  a c l ub or  gr oup.  
 
T5D – 1 exam quest i on  
 
Recogni t i on and cor r ect i on of  pr obl ems 
�  The most  l i kel y cause of  t el ephone i nt er f er ence f r om a near by t r ansmi t t er  

i s  t he t r ansmi t t er ' s  s i gnal s ar e causi ng t he t el ephone t o act  l i ke a r adi o 
r ecei ver .  

�  A l ogi cal  f i r s t  s t ep when at t empt i ng t o cur e a r adi o f r equency 
i nt er f er ence pr obl em i n a near by t el ephone i s  t o i nst al l  an RF f i l t er  at  
t he t el ephone.  

�  I f  someone t el l s  you t hat  your  t r ansmi ssi ons ar e i nt er f er i ng wi t h t hei r  TV 
r ecept i on you shoul d f i r s t  make sur e t hat  your  st at i on i s  oper at i ng 
pr oper l y and t hat  i t  does not  cause i nt er f er ence t o your  own t el evi s i on.  

�  The f ol l owi ng may be usef ul  i n cor r ect i ng a r adi o f r equency i nt er f er ence 
pr obl em:  

o Snap- on f er r i t e chokes 
o Low- pass and hi gh- pass f i l t er s 
o Not ch and band- pass f i l t er s   
o Al l  of  t hese answer s ar e cor r ect  

�  When a nei ghbor  r epor t s t hat  your  r adi o s i gnal s ar e i nt er f er i ng wi t h 
somet hi ng i n hi s home t he pr oper  cour se of  act i on t o t ake i s  t o check your  
st at i on and make sur e i t  meet s t he st andar ds of  good amat eur  pr act i ce.  
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�  I f  a " Par t  15"  devi ce i n your  nei ghbor ’ s home i s causi ng har mf ul  
i nt er f er ence t o your  amat eur  st at i on you shoul d:  

o Wor k wi t h your  nei ghbor  t o i dent i f y  t he of f endi ng devi ce 
o Pol i t el y  i nf or m your  nei ghbor  about  t he r ul es t hat  r equi r e hi m t o 

st op usi ng t he devi ce i f  i t  causes i nt er f er ence 
o Check your  st at i on and make sur e i t  meet s t he st andar ds of  good 

amat eur  pr act i ce 
o Al l  of  t hese answer s ar e cor r ect  

 
Sympt oms of  over l oad and over dr i ve 
�  A f undament al  over l oad,  i n r ef er ence t o a r ecei ver ,  i s  i nt er f er ence caused 

by ver y st r ong s i gnal s f r om a near by sour ce.  
 
Di st or t i on 
�  I f  you r ecei ve a r epor t  t hat  your  s i gnal  t hr ough t he r epeat er  i s  di st or t ed 

or  weak,  t he pr obl em may be any of  t he f ol l owi ng:  
o Your  t r ansmi t t er  may be s l i ght l y  of f  f r equency   
o Your  bat t er i es may be r unni ng l ow 
o You coul d be i n a bad l ocat i on 
o Al l  of  t hese answer s ar e cor r ect  

 
Over  and under  modul at i on,  RF f eedback,  Of f  f r equency s i gnal s 
�  I f  anot her  oper at or  r epor t s t hat  your  SSB si gnal  i s  ver y gar bl ed and 

br eaks up,  RF ener gy may be get t i ng i nt o t he mi cr ophone c i r cui t  and 
causi ng f eedback.  

 
Fadi ng and noi se 
�  I f  anot her  oper at or  t el l s  you he i s  hear i ng a var i abl e hi gh- pi t ched whi ne 

on t he s i gnal s f r om your  mobi l e t r ansmi t t er ,  t he power  wi r i ng f or  your  
r adi o coul d be pi ck i ng up noi se f r om t he vehi c l e' s  el ect r i cal  syst em.  

�  Doppl er  shi f t  i s  NOT a cause of  r adi o f r equency i nt er f er ence.  
 
Pr obl ems wi t h di gi t al  communi cat i ons l i nks  
 
�  One of  t he r easons t o use di gi t al  s i gnal s i nst ead of  anal og s i gnal s t o 

communi cat e wi t h anot her  st at i on i s  t hat  many di gi t al  syst ems can 
aut omat i cal l y  cor r ect  er r or s caused by noi se and i nt er f er ence.  
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SUBELEMENT T6 -  Communi cat i ons modes and met hods –[ 3 exam quest i ons -  3 
gr oups]  
 
T6A – [ 1 exam quest i on]  
 
Modul at i on modes,  descr i pt i ons and bandwi dt h ( AM,  FM,  SSB)   
�  Phone t r ansmi ssi ons ar e voi ce t r ansmi ssi ons by r adi o.  
�  Si ngl e s i deband ( SSB)  i s  a f or m of  ampl i t ude modul at i on.  
�  A gat eway i s  a name gi ven t o an amat eur  r adi o st at i on t hat  i s  used t o 

connect  ot her  amat eur  st at i ons t o t he I nt er net .  
�  Si ngl e s i deband ( SSB)  voi ce modul at i on i s  most  of t en used f or  l ong 

di st ance and weak s i gnal  cont act s on t he VHF and UHF bands.  
�  Fr equency Modul at i on ( FM)  i s  most  commonl y used f or  VHF and UHF voi ce 

r epeat er s.  
�  The emi ssi on t ype,  CW,  has t he nar r owest  bandwi dt h.   
�  Upper  s i deband i s  nor mal l y  used f or  VHF and UHF SSB communi cat i ons.  
�  The pr i mar y advant age of  s i ngl e s i deband over  FM f or  voi ce t r ansmi ssi ons 

i s  t hat  SSB si gnal s use much l ess bandwi dt h t han FM si gnal s.  
�  The appr oxi mat e bandwi dt h of  a s i ngl e- s i deband voi ce s i gnal  i s  bet ween 2 

and 3 kHz.  
�  The appr oxi mat e bandwi dt h of  a f r equency- modul at ed voi ce s i gnal  i s  bet ween 

5 and 15 kHz.  
�  The nor mal  bandwi dt h r equi r ed f or  a convent i onal  f ast - scan TV t r ansmi ssi on 

usi ng combi ned v i deo and audi o on t he 70- cent i met er  band i s  about  6 MHz.  
 
T6B – [ 1 exam quest i on]  
 
Voi ce communi cat i ons,  EchoLi nk and I RLP 
�  I nf or mat i on i s  t r ansmi t t ed bet ween st at i ons v i a t he I nt er net  usi ng 

Echol i nk.  
�  I nt er net  Radi o Li nki ng Pr oj ect   ( I RLP)  
�  Any l i censed amat eur  r adi o oper at or  may oper at e on t he Echol i nk syst em.  
�  Echol i nk and I RLP have i n common Voi ce over  I nt er net  pr ot ocol  t echnol ogy.  
�  Voi ce over  I nt er net  pr ot ocol  i s  t he met hod used t o t r ansf er  dat a by I RLP.  
�  I RLP i s a met hod of  l i nk i ng bet ween t wo or  mor e amat eur  st at i ons usi ng t he 

I nt er net .  
�  EchoLi nk al l ows comput er - t o- r adi o l i nk i ng f or  voi ce t r ansmi ssi on.  
�  I f  you hear  a br i ef  t one and t hen a st at i on f r om Russi a cal l i ng CQ on a 2-

met er  r epeat er  you ar e l i s t eni ng t o an I nt er net  l i nked DX st at i on.  
�  You mi ght  f i nd a l i s t  of  act i ve nodes usi ng VoI P i n a r epeat er  di r ect or y 

or  t he I nt er net .  
�  When usi ng a por t abl e t r anscei ver  you sel ect  a speci f i c  I RLP node by usi ng 

t he keypad t o t r ansmi t  t he I RLP node number s.  
 
T6C – [ 1 exam quest i on]   
 
Non- voi ce communi cat i ons -  i mage communi cat i ons,  dat a,  CW,  packet ,  PSK31,  
Mor se code t echni ques,  Q s i gnal s  
 
�  Packet  Radi o i s  an exampl e of  a di gi t al  communi cat i ons met hod.  
�  Aut omat i c Posi t i on Repor t i ng Syst em ( APRS)  
�  A gl obal  posi t i oni ng syst em r ecei ver  i s  r equi r ed al ong wi t h your  nor mal  

r adi o f or  sendi ng aut omat i c l ocat i on r epor t s.  
�  A st andar d f ast  scan col or  t el evi s i on s i gnal  t r ansmi ssi on i s  i ndi cat ed by 

t he t er m NTSC.  
�  Poi nt - t o- poi nt  di gi t al  message f or war di ng emi ssi on mode may be used by a 

Techni c i an c l ass oper at or  i n t he 219 -  220 MHz f r equency r ange.  
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�  Phase Shi f t  Keyi ng ( PSK)  
�  PSK31 i s a l ow- r at e dat a t r ansmi ssi on mode t hat  wor ks wel l  i n noi sy 

condi t i ons.  
�  Any sendi ng speed at  whi ch you can r el i abl y r ecei ve i s  r ecommended when 

usi ng Mor se code.  
�  A pr act i cal  r eason f or  bei ng abl e t o copy CW when usi ng r epeat er s i s  t o 

r ecogni ze a r epeat er  I D sent  i n Mor se code.  
�  QRM i s t he " Q"  s i gnal  used t o i ndi cat e t hat  you ar e r ecei v i ng i nt er f er ence 

f r om ot her  st at i ons.  
�  QSY t he " Q"  s i gnal  used t o i ndi cat e t hat  you ar e changi ng f r equency.  
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SUBELEMENT T7 -  Speci al  oper at i ons – [ 2 exam quest i ons – 2 gr oups]  
 
T7A – [ 1 exam quest i on]   
 
Oper at i ng i n t he f i el d 
�  A good t hi ng t o have when oper at i ng a hand- hel d t r anscei ver  away f r om home 

ar e one or  mor e f ul l y  char ged spar e bat t er y packs.  
�  A 1500 wat t  out put  l i near  ampl i f i er  woul d pr obabl y not  be ver y usef ul  t o 

i nc l ude i n an emer gency r esponse k i t .  
�  You can make t he s i gnal  f r om a hand- hel d r adi o st r onger  when oper at i ng i n 

t he f i el d by usi ng an ext er nal  ant enna i nst ead of  t he r ubber - duck ant enna.  
�  A combi nat i on headset  and mi cr ophone woul d be a good t hi ng t o have when 

oper at i ng f r om a l ocat i on t hat  i nc l udes l ot s of  cr owd noi se.  
 
Radi o di r ect i on f i ndi ng 
�  Radi o di r ect i on f i ndi ng i s  a met hod used t o l ocat e sour ces of  noi se 

i nt er f er ence or  j ammi ng.  
�  A di r ect i onal  ant enna woul d be t he most  usef ul  f or  a hi dden t r ansmi t t er  

hunt .  
 
Radi o cont r ol  
�  The maxi mum power  al l owed when t r ansmi t t i ng t el ecommand s i gnal s t o r adi o 

cont r ol l ed model s i s  1 wat t .   
�  The st at i on i dent i f i cat i on r equi r ement  when sendi ng commands t o a r adi o 

cont r ol  model  usi ng amat eur  f r equenci es i s  a l abel  i ndi cat i ng t he 
l i censee' s cal l  s i gn and addr ess af f i xed t o t he t r ansmi t t er .  

 
Cont est s 
�  Cont est i ng i s  a popul ar  oper at i ng act i v i t y  t hat  i nvol ves cont act i ng as 

many st at i ons as possi bl e dur i ng a speci f i ed per i od of  t i me.  
�  A gr i d l ocat or  i s  a l et t er - number  desi gnat or  assi gned t o a geogr aphi c 

l ocat i on.  
 
Speci al  event  st at i ons  
�  A speci al  event  st at i on i s  a t empor ar y st at i on t hat  oper at es i n 

conj unct i on wi t h an act i v i t y  of  speci al  s i gni f i cance.  
 
T7B – 1 exam quest i on  
 
Sat el l i t e oper at i on,  spl i t  f r equency oper at i on,  oper at i ng pr ot ocol s 
 
�  The c l ass of  l i cense r equi r ed t o use amat eur  sat el l i t es i s  any amat eur  

whose l i cense al l ows t hem t o t r ansmi t  on t he sat el l i t e upl i nk f r equency.  
�  The mi ni mum amount  of  power  needed t o compl et e t he cont act  i s  t he power  

t hat  you shoul d use t o t r ansmi t  when usi ng an amat eur  sat el l i t e.  
�  Somet hi ng you can do when usi ng an amat eur  r adi o sat el l i t e i s  t al k t o 

amat eur  r adi o oper at or s i n ot her  count r i es.  
�  A sat el l i t e beacon i s  a s i gnal  t hat  cont ai ns i nf or mat i on about  a 

sat el l i t e.  
 
Doppl er  shi f t  
�  Doppl er  shi f t  i s  a change i n s i gnal  f r equency caused by mot i on t hr ough 

space.  
 
Sat el l i t e sub bands 
�  A sat el l i t e sub- band i s  a por t i on of  a band wher e sat el l i t e oper at i ons ar e 

per mi t t ed.  
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�  The sat el l i t e sub- band on 70- CM i s 435 t o 438 MHz.  
 
LEO 
�  The i ni t i al s ,  LEO,  t el l  you t hat  t he amat eur  sat el l i t e i s  i n a Low Ear t h 

Or bi t  ( LEO) .  
 
Or bi t  cal cul at i on 
�  You shoul d use a sat el l i t e t r acki ng pr ogr am t o det er mi ne when you can 

access an amat eur  sat el l i t e.  
 
AMSAT 
�  AMSAT i s t he name of  t he gr oup t hat  coor di nat es t he bui l di ng and/ or  l aunch 

of  t he l ar gest  number  of  amat eur  r adi o sat el l i t es.  
 
I SS communi cat i ons  
�  Any amat eur  wi t h a Techni c i an or  hi gher  c l ass l i cense may make cont act  

wi t h an ast r onaut  on t he I nt er nat i onal  Space St at i on usi ng amat eur  r adi o 
f r equenci es.  
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SUBELEMENT T8 -  Emer gency and Publ i c  Ser v i ce Communi cat i ons 
[ 3 exam quest i ons – 3 gr oups]  
 
T8A – [ 1 exam quest i on]  
 
FCC decl ar at i ons of  an emer gency 
�  The i nf or mat i on i nc l uded i n an FCC decl ar at i on of  a t empor ar y st at e of  

communi cat i on emer gency i s  any speci al  condi t i ons and r ul es t o be obser ved 
dur i ng t he emer gency.  

�  I f  you ar e i n cont act  wi t h anot her  st at i on and an emer gency cal l  i s  hear d 
you shoul d st op your  cont act  i mmedi at el y and t ake t he emer gency cal l .  

�  The r est r i c t i ons on amat eur  r adi o communi cat i ons af t er  t he FCC has 
decl ar ed a communi cat i ons emer gency ar e t hat  you must  avoi d t hose 
f r equenci es dedi cat ed t o suppor t i ng t he emer gency unl ess you ar e 
par t i c i pat i ng i n t he r el i ef  ef f or t .  

�  An FCC decl ar at i on of  a communi cat i ons emer gency i s  l egal l y  r equi r ed t o 
r est r i c t  a f r equency t o emer gency- onl y communi cat i on.  

�  No st at i on has excl usi ve use of  a f r equency i f  t he FCC has not  decl ar ed a 
communi cat i on emer gency.  

�  I f  you hear  someone r epor t i ng an emer gency you shoul d assume t he emer gency 
i s  r eal  and act  accor di ngl y.  

�  The appr opr i at e way t o i ni t i at e an emer gency cal l  on amat eur  r adi o i s  by 
sayi ng " Mayday,  Mayday,  Mayday"  f ol l owed by " any st at i on come i n pl ease"  
and i dent i f y  your  st at i on.  

�  Penal t i es f or  maki ng a f al se emer gency cal l :  
o You coul d have your  l i cense r evoked 
o You coul d be f i ned a l ar ge sum of  money  
o You coul d be sent  t o pr i son 
o Al l  of  t hese answer s ar e cor r ect  

�  Emer gency communi cat i ons has pr i or i t y  at  al l  t i mes i n t he Amat eur  Radi o 
Ser v i ce.  

 
Use of  non- amat eur  equi pment  and f r equenci es,  use of  equi pment  by unl i censed 
per sons 
�  Pr i or i t y  must  be gi ven at  al l  t i mes and on al l  f r equenci es t o st at i ons 

pr ovi di ng emer gency communi cat i ons.  
�  When speci al l y  aut hor i zed by t he FCC,  or  i n an act ual  emer gency,  amat eur  

st at i ons ar e al l owed t o communi cat e wi t h st at i ons oper at i ng i n ot her  r adi o 
ser v i ces.  

 
Tact i cal  cal l  s i gns 
�  One r eason f or  usi ng t act i cal  cal l  s i gns such as " command post "  or  

" weat her  cent er "  dur i ng an emer gency i s  t hat  t hey ar e mor e ef f i c i ent  and 
hel p coor di nat e publ i c- ser v i ce communi cat i ons.  

 
T8B – [ 1 exam quest i on]   
 
Pr epar at i on f or  emer gency oper at i ons 
�  To be pr epar ed f or  an emer gency s i t uat i on wher e your  assi st ance mi ght  be 

needed,  you can:  
o Check at  l east  t wi ce a year  t o make sur e you have al l  of  your  

emer gency r esponse equi pment  and know wher e i t  i s  
o Make sur e you have a way t o r un your  equi pment  i f  t her e i s  a power  

f ai l ur e i n your  ar ea 
o Par t i c i pat e i n dr i l l s  t hat  t est  your  abi l i t y  t o set  up and oper at e 

i n t he f i el d  
o Al l  of  t hese answer s ar e cor r ect   
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�  The f ol l owi ng coul d be used as an al t er nat e sour ce of  power  t o oper at e 
r adi o equi pment  dur i ng emer genci es:  

o The bat t er y i n a car  or  t r uck  
o A bi cycl e gener at or  
o A por t abl e sol ar  panel   
o Al l  of  t hese answer s ar e cor r ect    

�  I n a genui ne emer gency you may use any means at  your  di sposal  t o cal l  f or  
hel p on any f r equency.    

o Thi s may i nc l ude usi ng non- amat eur  f r equenci es or  equi pment  t o cal l  
f or  hel p i n a s i t uat i on i nvol v i ng i mmedi at e danger  t o l i f e or  
pr oper t y.  

o Thi s may i nc l ude usi ng a modi f i ed amat eur  r adi o t r anscei ver  t o 
t r ansmi t  on t he l ocal  f i r e depar t ment  f r equency.  

 
RACES/ ARES 
�  The pr i mar y f unct i on of  RACES i n r el at i on t o emer gency act i v i t i es i s  RACES 

or gani zat i ons ar e r est r i c t ed t o ser v i ng l ocal ,  s t at e,  and f eder al  
gover nment  emer gency management  agenci es.  

�  The pr i mar y f unct i on of  ARES i n r el at i on t o emer gency act i v i t i es i s  ARES 
suppor t s agenci es l i ke t he Red Cr oss,  Sal vat i on Ar my,  and Nat i onal  Weat her  
Ser v i ce.  

�  You must  r egi st er  wi t h t he r esponsi bl e c i v i l  def ense or gani zat i on bef or e 
you can par t i c i pat e i n RACES act i v i t i es.  

�  You must  have an amat eur  r adi o l i cense bef or e you can j oi n an ARES gr oup.  
 
Saf et y of  l i f e and pr oper t y 
�  You may use your  amat eur  st at i on t o t r ansmi t  a " SOS"  or  " MAYDAY"  s i gnal  

when t her e i s  i mmedi at e t hr eat  t o human l i f e or  pr oper t y.  
 
Usi ng ham r adi o at  c i v i c  event s 
�  Casual  conver sat i on bet ween st at i ons dur i ng a publ i c  ser v i ce event  shoul d 

be avoi ded because i dl e chat t er  may i nt er f er e wi t h i mpor t ant  t r af f i c .  
 
Compensat i on pr ohi bi t ed  
�  I f  a r epor t er  asks t o use your  amat eur  r adi o t r anscei ver  t o make a news 

r epor t  you shoul d advi se t hem t hat  t he FCC pr ohi bi t s  such use.  
 
T8C [ 1 exam quest i on]  
 
Net  oper at i ons,  i nt er f aci ng wi t h publ i c  saf et y of f i c i al s   
�  To mi ni mi ze di sr upt i ons t o an emer gency t r af f i c  net  once you have checked 

i n do not  t r ansmi t  on t he net  f r equency unt i l  asked t o do so by t he net  
cont r ol  s t at i on.  

�  Emer gency t r af f i c  has t he hi ghest  pr i or i t y .  
�  Per sonal  i nf or mat i on concer ni ng v i ct i ms shoul d not  be t r ansmi t t ed over  

amat eur  r adi o f r equenci es dur i ng emer genci es.  
 
Responsi bi l i t i es of  t he net  cont r ol  s t at i on 
�  A st r ong and c l ear  s i gnal  i s  of  pr i mar y i mpor t ance f or  a net  cont r ol  

s t at i on.  
�  I f  someone br eaks i n wi t h emer gency t r af f i c  t he net  cont r ol  s t at i on shoul d 

st op al l  net  act i v i t y  unt i l  t he emer gency has been handl ed.  
�  I f  a l ar ge scal e emer gency has j ust  occur r ed and no net  cont r ol  s t at i on i s  

avai l abl e you shoul d open t he emer gency net  i mmedi at el y and ask f or  check-
i ns.  
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Message handl i ng 
�  The name of  t he per son or i gi nat i ng t he message must  be i nc l uded when 

passi ng emer gency messages.  
�  One way t o r educe t he chances of  casual  l i s t ener s over hear i ng sensi t i ve 

emer gency t r af f i c  i s  t o pass messages usi ng a non- voi ce mode such as 
packet  r adi o or  Mor se code.  

�  The pr eambl e of  a message i s  t he i nf or mat i on needed t o t r ack t he message 
as i t  passes t hr ough t he amat eur  r adi o t r af f i c  handl i ng syst em.  

�  The t er m " check"  i n r ef er ence t o a message r ef er s t o t he count  of  t he 
number  of  wor ds i n t he message.  

�  The r ecommended gui del i ne f or  t he maxi mum number  of  wor ds t o be i nc l uded 
i n t he t ext  of  an emer gency message i s  25 wor ds.  
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SUBELEMENT T9 -  Radi o waves,  pr opagat i on,  and ant ennas 
[ 3 exam quest i ons – 3 gr oups]  
 
T9A – [ 1 exam quest i on]  
 
Ant enna t ypes – ver t i cal ,  hor i zont al  
�  A ver t i cal  ant enna i s  an ant enna t hat  consi st s of  a s i ngl e el ement  mount ed 

per pendi cul ar  t o t he Ear t h' s  sur f ace.  
�  A hor i zont al  ant enna i s  a s i mpl e di pol e mount ed so t he el ement s ar e 

par al l el  t o t he Ear t h' s  sur f ace.  
 
Concept  of  gai n 
�  A beam ant enna i s  an ant enna t hat  concent r at es s i gnal s i n one di r ect i on.  
�  The quad,  Yagi ,  and di sh ar e al l  t ypes of  di r ect i onal  or  beam ant ennas.  
�  The advant age of  5/ 8 wavel engt h over  1/ 4 wavel engt h ver t i cal  ant ennas i s  

t hei r  r adi at i on pat t er n concent r at es ener gy at  l ower  angl es.  
 
Common por t abl e and mobi l e ant ennas,  l osses wi t h shor t  ant ennas 
�  A di sadvant age of  t he " r ubber  duck"  ant enna suppl i ed wi t h most  hand hel d 

r adi o t r anscei ver s i s  i t  does not  t r ansmi t  or  r ecei ve as ef f ect i vel y as a 
f ul l  s i zed ant enna.  

�  A good r eason not  t o use a " r ubber  duck"  ant enna i ns i de your  car  i s  t hat  
s i gnal s can be 10 t o 20 t i mes weaker  t han when you ar e out s i de of  t he 
vehi c l e.  

�  A magnet  mount  ver t i cal  ant enna i s  one t ype of  ant enna t hat  of f er s good 
ef f i c i ency when oper at i ng mobi l e and can be easi l y  i nst al l ed or  r emoved.  

 
Rel at i onshi ps bet ween ant enna l engt h and f r equency 
�  The physi cal  s i ze of  hal f - wave di pol e ant enna becomes shor t er  as t he 

oper at i ng f r equency i ncr eases.  
�  The appr oxi mat e l engt h,  i n i nches,  of  a quar t er - wavel engt h ver t i cal  

ant enna f or  146 MHz i s 19 i nches.   [ Remember  t he r el at i onshi p bet ween 
wavel engt h and f r equency. ]  

�  The appr oxi mat e l engt h,  i n i nches,  of  a 6- met er  1/ 2 wavel engt h wi r e di pol e 
ant enna i s  112 i nches.   [ Remember  t he r el at i onshi p bet ween wavel engt h and 
f r equency. ]  

 
Dummy l oads 
�  The pr i mar y pur pose of  a dummy l oad i s  i t  does not  r adi at e i nt er f er i ng 

s i gnal s when maki ng t est s.   [ Act ual l y ,  i t  may r adi at e but  t he s i gnal  l evel  
r adi at ed i s  usual l y  wel l  at t enuat ed. ]  

 
T9B – [ 1 exam quest i on]  
 
Pr opagat i on 
�  VHF/ UHF si gnal s not  nor mal l y  hear d over  l ong di st ances due t o VHF and UHF 

si gnal s usual l y  not  bei ng r ef l ect ed by t he i onospher e.  
�  When we hear  a VHF si gnal  f r om l ong di st ances a possi bl e cause i s  spor adi c 

E r ef l ect i on f r om a l ayer  i n t he i onospher e.  
 
Fadi ng,  Mul t i pat h di st or t i on 
�  Pi cket  f enci ng i s  a t er m commonl y used t o descr i be t he r api d f l ut t er i ng 

sound somet i mes hear d f r om mobi l e st at i ons t hat  ar e movi ng whi l e 
t r ansmi t t i ng.  

�  I f  a st at i on r epor t s t hat  your  s i gnal s wer e st r ong j ust  a moment  ago,  but  
now t hey ar e weak or  di st or t ed,  t r y  movi ng a f ew f eet ,  r andom r ef l ect i ons 
may be causi ng mul t i - pat h di st or t i on.   



Revi s i on Dat e:  6/ 21/ 2006 26 

�  The most  l i kel y cause of  sudden bur st s of  t ones or  f r agment s of  di f f er ent  
conver sat i ons t hat  i nt er f er e wi t h VHF or  UHF si gnal s i s  when st r ong 
s i gnal s ar e over l oadi ng t he r ecei ver  and causi ng undesi r ed s i gnal s t o be 
hear d.  

 
Ref l ect i ons 
�  A way t o r each a di st ant  r epeat er  i f  bui l di ngs or  obst r uct i ons ar e 

bl ocki ng t he di r ect  l i ne of  s i ght  pat h i s  t o t r y  usi ng a di r ect i onal  
ant enna t o f i nd a pat h t hat  r ef l ect s s i gnal s t o t he r epeat er .  

 
Radi o hor i zon,  Ter r ai n bl ocki ng 
�  The r adi o hor i zon i s  t he poi nt  wher e r adi o s i gnal s bet ween t wo poi nt s ar e 

bl ocked by t he cur vat ur e of  t he Ear t h.  
�  VHF and UHF Radi o s i gnal s usual l y  t r avel  about  a t hi r d f ar t her  t han t he 

v i sual  l i ne of  s i ght  di st ance bet ween 2 st at i ons because t he Ear t h seems 
l ess cur ved t o r adi o waves t han t o l i ght .  

 
Wavel engt h vs.  penet r at i on 
�  UHF si gnal s of t en wor k bet t er  i ns i de of  bui l di ngs t han VHF si gnal s s i nce 

t he shor t er  wavel engt h of  UHF si gnal s al l ows t hem t o mor e easi l y  penet r at e 
ur ban ar eas and bui l di ngs.  

 
Ant enna or i ent at i on  
�  A good t hi ng t o r emember  when usi ng your  hand- hel d VHF or  UHF r adi o t o 

r each a di st ant  r epeat er  i s  t o keep t he ant enna as c l ose t o ver t i cal  as 
you can.  

�  I f  t he ant ennas at  opposi t e ends of  a VHF or  UHF l i ne of  s i ght  r adi o l i nk 
ar e not  usi ng t he same pol ar i zat i on s i gnal s coul d be as much as 100 t i mes 
weaker .  

 
 
T9C – 1 exam quest i on  
 
Feedl i ne t ypes 
 
Loses vs.  f r equency,  mat chi ng and power  t r ansf er  
�  Coaxi al  cabl e i s  used mor e of t en t han any ot her  f eed l i ne f or  amat eur  

r adi o ant enna syst ems because i t  i s  easy t o use and r equi r es f ew speci al  
i nst al l at i on consi der at i ons.  

�  I t  i s  i mpor t ant  t o have a l ow SWR i n an ant enna syst em t hat  uses coaxi al  
cabl e f eedl i ne t o al l ow t he ef f i c i ent  t r ansf er  of  power  and r educe l osses.  

�  The char act er i s t i c  i mpedance of  t he most  commonl y used coaxi al  cabl e i n 
t ypi cal  amat eur  r adi o i nst al l at i ons i s  50 Ohms.  

 
SWR concept s 
�  I n gener al  t er ms,  st andi ng wave r at i o ( SWR)  i s  a measur e of  how wel l  a 

l oad i s  mat ched t o a t r ansmi t t er .  
�  A r eadi ng on a SWR met er  of  1 t o 1 ( 1: 1)  i ndi cat es a per f ect  i mpedance 

mat ch bet ween t he ant enna and t he f eed l i ne.  
�  A l oose connect i on i n your  ant enna or  f eedl i ne mi ght  be i ndi cat ed by 

er r at i c  changes i n SWR r eadi ngs.  
�  The SWR val ue,  2 t o 1 ( 2: 1)  i s  wher e t he pr ot ect i on c i r cui t s  i n most  

sol i d- st at e t r ansmi t t er s begi n t o r educe t r ansmi t t er  power .  
�  The power  l ost  i n a f eed l i ne i s  conver t ed i nt o heat  by l osses i n t he 

l i ne.  
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Measur i ng SWR 
�  A Di r ect i onal  wat t met er  coul d be used t o det er mi ne i f  your  f eedl i ne and 

ant enna ar e pr oper l y mat ched.  
 
Weat her  pr ot ect i on 
�  Losses can i ncr ease dr amat i cal l y  i n ol der  coaxi al  cabl es t hat  ar e exposed 

t o weat her  and sunl i ght  f or  sever al  year s.  
�  The out er  sheat h of  most  coaxi al  cabl es i s  bl ack i n col or  because bl ack 

pr ovi des pr ot ect i on agai nst  ul t r avi ol et  damage.  
 
Feedl i ne f ai l ur e modes  
�  Moi st ur e cont ami nat i on i s  t he most  common r eason f or  f ai l ur e of  coaxi al  

cabl es.  
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SUBELEMENT T0 -  El ect r i cal  and RF Saf et y – [ 3 exam quest i ons – 3 gr oups]  
 
T0A – [ 1 exam quest i on]   
 
AC power  c i r cui t s ,  El ect r i cal  code compl i ance  
�  A f ew good ways t o guar d agai nst  el ect r i cal  shock at  your  st at i on ar e:  

o Use 3- wi r e cor ds and pl ugs f or  al l  AC power ed equi pment  
o Connect  al l  AC power ed st at i on equi pment  t o a common gr ound 
o Use a gr ound- f aul t  i nt er r upt er  at  each el ect r i cal  out l et  
o Al l  of  t hese answer s ar e cor r ect  

�  The most  i mpor t ant  t hi ng t o consi der  when i nst al l i ng an emer gency 
di sconnect  swi t ch at  your  st at i on i s  f or  ever yone t o know wher e i t  i s  and 
how t o use i t .  

 
Hazar dous vol t ages 
�  The commonl y accept ed val ue f or  t he l owest  vol t age t hat  can cause a 

danger ous el ect r i c  shock i s  30 vol t s .   ( Not e:   Lower  vol t ages can be j ust  
as danger ous wher e condi t i ons r esul t  i n l ower  l evel s of  r esi st ance and 
t hus cur r ent  l evel s appr oachi ng 100 mi l i amper es. )  

�  The l owest  amount  of  el ect r i cal  cur r ent  f l owi ng t hr ough t he human body 
t hat  i s  l i kel y t o cause deat h i s  100 mi l l i amper es.  

�  A hazar d mi ght  st i l l  ex i st  i n a power  suppl y when i t  i s  t ur ned of f  and 
di sconnect ed.   I f  you ar en’ t  car ef ul  you mi ght  r ecei ve an el ect r i c  shock 
f r om st or ed char ge i n l ar ge capaci t or s.  

 
Fuses and c i r cui t  br eaker s 
�  The pur pose of  a f use i n an el ect r i cal  c i r cui t  i s  t o i nt er r upt  power  i n 

case of  over l oad.  
�  I f  you i nst al l  a 20- amper e f use i n your  t r anscei ver  i n t he pl ace of  a 5-

amper e f use excessi ve cur r ent  coul d cause a f i r e.   ( Not e:   I f  i t  di dn’ t  
cause a f i r e,  i t  s t i l l  coul d r esul t  i n damage t o t he equi pment . )  

 
Gr oundi ng 
�  Gr ound i s  connect ed t o t he gr een wi r e i n a t hr ee- wi r e el ect r i cal  pl ug.  
 
Li ght ni ng pr ot ect i on 
�  The pr ecaut i ons t hat  shoul d be t aken when a l i ght ni ng st or m i s expect ed 

ar e:   
o Di sconnect  t he ant enna cabl es f r om your  st at i on and move t hem away 

f r om your  r adi o equi pment  
o Unpl ug al l  power  cor ds f r om AC out l et s 
o St op usi ng your  r adi o equi pment  and move t o anot her  r oom unt i l  t he 

st or m passes 
o Al l  of  t hese answer s ar e cor r ect  

�  Fi r e pr event i on i s  t he most  i mpor t ant  r eason t o have a l i ght ni ng 
pr ot ect i on syst em f or  your  amat eur  r adi o st at i on.  

 
Bat t er y saf et y 
�  One way t o r echar ge a 12- vol t  bat t er y i f  t he commer ci al  power  i s  out  i s  t o 

connect  t he bat t er y t o a car ' s  bat t er y and r un t he engi ne.  
�  I f  a st or age bat t er y i s  char ged or  di schar ged t oo qui ck l y i t  coul d 

over heat  and gi ve of f  danger ous gas or  expl ode.  
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�  The hazar ds t hat  ar e pr esent ed by a convent i onal  12- vol t  s t or age bat t er y 
ar e:  

o I t  cont ai ns danger ous aci d t hat  can spi l l  and cause i nj ur y 
o Shor t  c i r cui t s  can damage wi r i ng and possi bl y cause a f i r e  
o Expl osi ve gas can col l ect  i f  not  pr oper l y vent ed 
o Al l  of  t hese answer s ar e cor r ect    

 
T0B – [ 1 exam quest i on]  
 
Ant enna i nst al l at i on 
�  An i mpor t ant  consi der at i on when put t i ng up an ant enna i s  make sur e peopl e 

cannot  acci dent al l y  come i nt o cont act  wi t h i t .  
�  The maxi mum al l owed hei ght  wi t h r egar d t o near by ai r por t s must  be 

consi der ed when er ect i ng an ant enna near  an ai r por t .  
 
Tower  saf et y 
�  You shoul d wear  a har d hat  and saf et y gl asses i f  you ar e on t he gr ound 

hel pi ng someone wor k on an ant enna t ower  i n or der  t o pr ot ect  your  head and 
eyes i n case somet hi ng acci dent al l y  f al l s  f r om t he t ower .  

�  A good pr ecaut i on t o obser ve bef or e c l i mbi ng an ant enna t ower  i s  t o put  on 
your  saf et y bel t  and saf et y gl asses.  

�  You shoul d do al l  of  t he f ol l owi ng bef or e you c l i mb a t ower :  
o Ar r ange f or  a hel per  or  obser ver  
o I nspect  t he t ower  f or  damage or  l oose har dwar e 
o Make sur e t her e ar e no el ect r i cal  s t or ms near by 
o Al l  of  t hese answer s ar e cor r ect  

�  Guy wi r es f or  an ant enna t ower  shoul d be i nst al l ed i n accor dance wi t h t he 
t ower  manuf act ur er ' s  i nst r uct i ons.  

�  The most  i mpor t ant  saf et y r ul e t o r emember  when usi ng a cr ank- up t ower  i s  
a cr ank- up t ower  shoul d never  be c l i mbed unl ess i t  i s  i n t he f ul l y  l ower ed 
posi t i on.  

�  St ai nl ess st eel  har dwar e i s  used on many ant ennas i nst ead of  ot her  met al s 
because st ai nl ess st eel  par t s ar e much l ess l i kel y t o cor r ode.  

�  A separ at e 8 f oot  l ong gr ound r ods f or  each t ower  l eg,  bonded t o t he t ower  
and each ot her  i s  consi der ed t o be an adequat e gr ound f or  a t ower .  

 
Over head power  l i nes  
�  The most  i mpor t ant  saf et y pr ecaut i on t o obser ve when put t i ng up an ant enna 

t ower  i s  l ook f or  and st ay c l ear  of  any over head el ect r i cal  wi r es.  
�  A saf e di st ance f r om a power  l i ne t o al l ow when i nst al l i ng an ant enna i s  

so t hat  i f  t he ant enna f al l s  unexpect edl y,  no par t  of  i t  can come cl oser  
t han 10 f eet  t o t he power  wi r es.  

 
T0C – [ 1 exam quest i on]  
 
RF hazar ds,  RF heat i ng hazar ds,  Pr oxi mi t y t o ant ennas,  Hand hel d saf et y 
 
�  VHF and UHF r adi o s i gnal s ar e non- i oni z i ng r adi at i on.  
�  Radi o waves can cause i nj ur y t o t he human body onl y i f  t he combi nat i on of  

s i gnal  st r engt h and f r equency cause excessi ve power  t o be absor bed.   
�  I f  a per son acci dent al l y  t ouched your  ant enna whi l e you wer e t r ansmi t t i ng 

t hey mi ght  r ecei ve a pai nf ul  RF bur n i nj ur y.  
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Radi at i on exposur e,  exposur e t o ot her s 
�  The f act or s t hat  af f ect  t he RF exposur e of  peopl e near  an amat eur  

t r ansmi t t er  ar e:  
o Fr equency and power  l evel  of  t he RF f i el d 
o Di st ance f r om t he ant enna t o a per son 
o Radi at i on pat t er n of  t he ant enna 
o Al l  of  t hese answer s ar e cor r ect  

�  The f r equency of  an RF sour ce must  be consi der ed when eval uat i ng RF 
r adi at i on exposur e because t he human body absor bs mor e RF ener gy at  some 
f r equenci es t han ot her s.  

�  Some act i ons amat eur  oper at or s mi ght  t ake t o pr event  exposur e t o RF 
r adi at i on i n excess of  FCC suppl i ed l i mi t s i nc l ude:  

o Al t er  ant enna pat t er ns 
o Rel ocat e ant ennas 
o Change st at i on par amet er s such as f r equency or  power  
o Al l  of  t hese answer s ar e cor r ect   

 
Recogni zed saf e power  l evel s 
�  The maxi mum power  l evel  t hat  an amat eur  r adi o st at i on may use at  

f r equenci es above 30 MHz bef or e an RF exposur e eval uat i on i s  r equi r ed i s  
50 wat t s PEP at  t he ant enna.  

�  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  
o Al l  of  t hese choi ces ar e cor r ect  

�  Mi l l i wat t s per  squar e cent i met er  i s  t he uni t  of  measur ement  used t o 
measur e RF r adi at i on exposur e.  

�  The dut y cycl e i s  one of  t he f act or s used t o det er mi ne saf e RF r adi at i on 
exposur e l evel s because i t  t akes i nt o account  t he amount  of  t i me t he 
t r ansmi t t er  i s  oper at i ng.  

�  You make sur e your  st at i on st ays i n compl i ance wi t h RF saf et y r egul at i ons 
by r e- eval uat i ng t he st at i on whenever  an i t em of  equi pment  i s  changed.  


