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                                  May 1999

Candidates Name:                                                  .


       Class:                   .
Read carefully the Instructions
· Write your Name and Class in the space provided

· Time: 3 hours and 30 minutes

· Total Marks: 400
Section A :100 - Section B:70 - Section C:150 - Section D: 80

· Attempt all questions

· Show all your working, neatly with clear diagrams when required

· Answers should be given to 3 decimal points where possible.
· All relevant equations/information is given at the back.
· For the multiple choice questions you are penalised for the wrong and not answered questions.
Useful information -Equations List: 

In Connections:

Resistors:
in Series: RT= R1 + R2 + Rn

in Parallel: RT= (R1-1+ R2-1 + Rn-1) -1 

Capacitors:

in Series: CT= (C1-1+ C2-1 + Cn-1) -1
in Parallel: CT= C1 + C2 + Cn 

Inductors:

in Series: IT= I1 + I2 + In

in Parallel: IT= (I1-1+ I2-1 + In-1) -1
Ohm’s Law:

V = IR

W = VI = RI2 = V2R
R.M.S. Voltage in AC = (1/root of 2)* amplitude.

For electromagnetic Waves

v = f λ  
Equations in transformers

VP / VS = turns in primary/ turns in secondary = NP / NS

IP / IS = turns in primary/ turns in secondary = NP / NS
RP / RS= (NP / NS) 2
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- Section A -

Short Questions

(100 marks)

1.What is Amateur Radio? 

(3 marks)

2.a)Explain what is the I.T.U. and why was it introduced.

 (2 marks)

   b)Using the I.T.U. phonetic alphabet spell out (use / to separate letters)

“CONTESTING OR  RAGCHEWING THATS AMATEUR RADIO”

(5 marks)

3.What data is needed to be present in the log book?

(5 marks)

4.What is the RST report?

(5 marks)

5.What is a SKED call?

(5 marks)

6.What is the use of Q-Codes?

(5 marks)

The English School Radio Club Exams

7.Define Electricity

(5 marks)

8.Define Impedance

(5 marks)

9.What is meant by Potential Difference.

(5 marks)

10.a)Distinguish between capacitance and inductance.

(3 marks)

    b)Define a capacitor and state the factors determining capacitance

(3 marks)

11.What is meant by the term Potential Difference?

(5 marks)

12.What is meant by the RMS value of Alternating Current?

(3 marks)
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13.What role is played by the VFO (Variable Frequency Oscillator) in a transmitter?

(5 marks)

14.What is the use of a transformer?

(5 marks)

15.What is Propagation?

(5 marks)

16.Distinguish between Selectivity and Sensitivity of a receiver?

(5 marks)

17.When should the suffixes /A, /P ,/M ,/MM ,/J be used by an amateur, and what should the amateur do prior using a callsign with these?

(6 marks)

18.What is basically an antenna?

(5 marks)
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19.  What is the “standing wave ratio” - S.W.R.?

(5 marks)

20.What does QSO means?

(5 marks)

-END OF SECTION A-
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-SECTION B-

Fill the gaps (70 marks)

Fill the gaps appropriately:

e.g. QRZ- Who is Calling?
Q-Code    |     Explanation
QRM -
__________________________________________

QSY -
__________________________________________

_____-
What is your location ? -My location is ….

QRO-
__________________________________________
QRL-
__________________________________________
QRT-
__________________________________________
QSL-

__________________________________________
QRP-
__________________________________________
_____- 
Are you ready? I am ready …
QRX -
__________________________________________

(30 marks)

Band       |     Allowed Frequencies
160m
__________________________________________

  80m
__________________________________________

  40m
__________________________________________

_____
144-146 MHz

   20m
__________________________________________

_____
28.0-29.7 MHz   

   15m
__________________________________________

(28 marks)

Name                          |            Unit
Potential Difference

___________________


Current



___________________

_________________

Watt

Inductance



___________________

(12 marks)

-END OF SECTION B-
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-Section C-

Long Questions

(150 marks)

1.State the stages that AC current passes through in a power supply in order to become smooth DC current. (show diagrams)

(10 marks)

2.A transformer is connected to a 120 Volts DC supply. If its primary to secondary turns ratio is 100 to 50 what is the output voltage produced?

(10 marks)

3.What is basically a diode? What is its sign? How does it affect a)DC current b) AC current? State a simple use of it.

(10 marks)
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4.What is achieved by connecting to electric devices in a) Parallel b) Series?

(10 marks)

5.What are the power restrictions in amateur radio? What are the limitations and what type of messages are forbidden?

(10 marks)

6.A lamp of coil of 4 Ohms is connected to a steady and continuous 12 V D.C supply. A diode is introduces to the circuit. At first the lamp did not light. The poles of the lamp were reversed, and now the lamp lit but weaker. Explain the two situations. Find the new current and power (dissipated by the coil of the lamp ) after the diode was introduced.

(15 marks)
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7.a) Of what nature is radiation used in amateur radio? Give its characteristics and state how it is produced.

  b)State the three most common modes of propagation and explain clearly the principles which they depend, any advantages or disadvantages and the range of frequency for which each one applies.

  c)Explain how the use of the reflector and director in dipoles and compare dipoles with omnidirectional antennae. Diagrams should be included. When are the omnidirectional antennae superior to dipoles?

d)(i)A simple dipole antenna is to be used to transmit on 14.200 MHz.          Give the length of the dipoles in metres, to 2 d.p.

   (ii)A vertical antenna is to be used on 145.650 MHz. Give its length in      metres to 2 d.p.

e)Draw the radiational patterns of a dipole, a 2-element yagi, a 3-element yagi and a vertical antenna. Draw these side by side to show the relative size of one compared with the other. Which one do you think the Cyprus Broadcasting Corporation Uses to transmit its television signals? Why?

(60 marks)
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8.Explain in depth how a transmitter works.(include diagrams to help you)

(25 marks)
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- Section D -

Multiple Choice

(80 marks)
Each question carries 2 marks:
1.The 10m band lies between:

(a)  28.0 and 28.7 MHz

(b)  28.7 and 29.0 MHz
(c)  28.0 and 29.0 MHz
(d)  28.0 and 29.7 MHz
2.Recorded messages from other stations may be retransmitted providing they

(a)  do not contain obscene language

(b)  are intended for reception by the originating station only

(c)  do not include the callsign of the originating station

(d)  both (b) and (c)

3.It is a good safety practice for:

(a)  plastic piping to be used as an earth

(b)  all metal cases to be unearthed

(c)  there to be no master switch

(d)  all power to be supplied via a master switch

4.When a station is operated by an amateur other than the licensee, which of the following must appear in the log book?

(a)  the full name of the operator

(b)  the callsign of the operator

(c)  the full name and callsign of the operator

(d)  none of these

5.To qualify for a licence an applicant must, among other things, meet an age requirement which is to be:

(a)  over 18 years old

(b)  between 15 and 70 years old

(c)  not under 21 years old

(d)  over 14 years old

6.Entries in the log book need not to include

(a)  date

(b)  time of commencement of operation

(c)  signature of licensee

(d)  time of closing down the station
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7.A neighbour’s television set is interfered with when you are transmitting at full power on any of the HF bands, and your emissions are free of harmonics. If it has been checked that the interference is getting into the tv set via its antenna what piece of equipment would you insert between the tv feeder cable and the set

(a) A low-pass filter

(b)  A parallel tuned circuit

(c)  A series tuned circuit

(d)  A high-pass filter.

8.The Q-code for “stand by” is:

(a)  QRN

(b)  QRM

(c)  QRS

(d)  QRX

9.Which of the following need not to be in the logbook

(a)  class of emission

(b)  power output

(c)  date

(d)  callsign of the station worked

10.J3E corresponds to:

(a)  SSB with full carrier

(b)  SSB with no carrier

(c)  FM using voice modulation

(d)  a CW transmission

11.For safety reasons all exposed metalwork in an amateur station should be:

(a)  connected to the neutral

(b)  free of earth

(c)  left floating

(d)  connected to a good earth

12.Which of the following is not a valid callsign for Cyprus amateur radio use?

(a)  5B8AH

(b)  H20Z

(c)  C4W

(d)  5B4ES

(e)  P3A

(f)  PA39P

(g)  None of the above
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13.The station, licence and log book shall be available for inspection at all reasonable times by

(a)  a members of the Cyprus Amateur Radio Society (CARS)

(b)  any member of the armed forces

(c)  a person acting under the authority of the Secretary of State

(d)  a person nominated by the local council

14.The licensee shall test his transmission for radiation of harmonics and other spurious emissions, and record such tests in the log

(a)  from time to time

(b)  once a week

(c)  yearly

(d)  at the request of a Home Office official

15.Poor frequency stability in an amateur transmitter can result in

(a)  generation of parasitic oscillations

(b)  operation outside the amateur bands

(c)  a reduction in power output

(d)  instability in the power amplifier

16.If an amateur is operating on a frequency of 14.1 MHz the second harmonic will be on the frequency of

(a)  7.05 MHz

(b)  28.2 MHz

(c)  21.15 MHz

(d)  42.3 MHz

17.Small ferrite beads are sometimes threaded over transmitter input leads in amplifier t

(a)  to improve tonal quality

(b)  to suppress parasitic oscillation

(c)  to tune the amplifier

(d)  to reduce noise level

18.Which of the following in not defined as User Service?

(a)  Fire Brigade

(b)  British Red Cross
(c)  Country Emergency Planning Officer
(d)  St. Johns Ambulance Brigade
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19.A single sideband amplifier transmitted power amplifier stage would be expected to cause interference with neighbouring stations if

(a)  it had shortened turns in the tank circuit

(b)  the power supply was not well smoothed

(c)  it was overdriven

(d)  there was leakage (of coca cola) of rf into the power supply cable.

20.A bleeder resistor is often used as a safety measure; it is

(a)  a resistor used in connection with blood  tests

(b)  a resistor across a capacitor for discharge purposes

(c)  a resistor in the emitter circuit of a transistor amplifier

(d)  the series resistor used in a voltmeter

21.Compared with an ordinary amplitude modulated signal an SSB signal 

(a)  occupies a wider bandwidth

(b)  occupies half the bandwidth

(c)  is distorted

(d)  is easier to tune in

22.The frequency of a VFO is determined by

(a)  the supply voltage

(b)  the inductance and capacitance of the tuned circuit

(c)  the type of transistor used

(d)  the particular circuit

23.Which of the following factors is most likely to cause frequency drift in the transmitter master oscillator (VFO)

(a)  battery operation

(b)  using a germanium transistor

(c)  heat from a nearby source

(d)  using an npo ceramic capacitor in the tuned circuit

24.The output of the balanced modulator in an SSB transmitter is

(a)  full carrier and both sidebands

(b)  full carrier and one sideband

(c)  suppressed carrier and both sidebands

(d)  no carrier and one sideband

25.The velocity of propagation of radio waves is 

(a)  3 x 1010 cm/s

(b)  100 km/s

(c)  10000 mike/h

(d)  3 x 106  km/s
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26.Relative to a half-wavelength in free space, the length if a half-wave wire antenna

is 

(a) the same length

(b)  slightly longer

(c)  slightly shorter

(d)  three-quarters of the length

27.A station in the UK is working a station in the eastern part of the USA on the 14MHz band. The mode of propagation is

(a)  sky-wave

(b)  tropospheric

(c)  ground wave

(d)  free space

28.Which of the following regions or layers of the ionosphere is essentially an absorber (attenuator) of radio frequency electromagnetic waves?

(a)  The D region

(b)  The F layer

(c)  The F2 layer

(d)  The E layer

29.The critical frequency is

(a)  the highest frequency on which it is possible to contact a station

(b)  the highest frequency at which waves sent vertically are returned to earth

(c)  the frequency at which the skip distance is greater

(d)  the highest frequency with which a desired station can be reached by the ground wave

30.The input impedance of a vertical quarter-wave antenna is

(a)  50 Ω 

(b)  75 Ω
(c)  300 Ω
(d)  very high.
31.The word "shot” should be spelt phonetically, using the phonetic alphabet  as follows 

(a) Spain Hotel Oscar Too.

(b)  Sierra Harry Oscar Tango. 

(c)  Sugar Hotel Orange Texas. 

(d)  Sierra Hotel Oscar Tango.
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32.Which one of the bands listed below is allocated to the amateur service on a secondary basis on condition that it 'shall cause no interference to other services?

(a) 1.8 to 2.OMHz.

(b) 3.5 to 3.8MHz.

(e) 14.0 to 14.35MHz.

(d) 144 to 146MHz.

33.An amateur transmitter is sending on a frequency of 145MHz. The wavelength of the emission will be (a) 2.9m. 

(b) 2.07m. 

(c) 2.Om. 

(d) 1.9m.

34.In which of the following band segments  is RTTY permitted ?

a)  1.81 - 1.85 MHz 

b)  1.85 - 1.91 MHz 

c)  1.91 - 1.95 MHz 

d) 1.95 - 2.0 MHz

35.Before making a CQ call:

a)  listen on the frequency before commencing.

b)  Send a series of 'V's 

c) send a 1754Hz tone

d)  keep giving your callsign

36.An extremely strong signal with no interference and a pure note from a telegraphy transmitter would be reported in the RST code as

a)  559

b) 555 

c) 469

d) 599

37.If you hear somebody calling you but cannot exactly make out his callsign, which is the Q-code signal you would send? 

(a)  QRZ? 

(b)  QRS ?

(c)  QRK?

(d)  QRZ?
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38.The meaning of the Q-code signal "QTH?" is 

(a)  “What is the name of your station?" 

(b)  “the location of my station is. . " 

(c)  "what is the location of your station?" 

(d)  “What is the distance between our stations?”

39.Which of the following signal reports would be appropriate for a signal which is readable with practically no difficulty, moderately strong and a good dc note, but with a Trace of ripple?

(a)  599

(b)  487 

(c)  578

(d)  478

40.A half-wave dipole antenna has a length if 0.33cm.This antenna will resonate for signals at a frequency off

(a)  33 MHz

(b)  145 MHz
(c)  220 MHz
(d)  432 MHz
-End of section D-
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