AMATEUR STATION OPERATOR’S CERTIFICATE GRADE II & RESTRICTED GRADE- II

Maximum time allowed: 1 Hour





Max. Marks: 100
 
Note:   
1. Question No. 1 in each section is compulsory.

2. Attempt any three from Questions no. two to six from each Section. (i.e. 1+3 = 4 Questions)
PART-I (SECTION-A)
1. Choose the correct answer :-

(a) The colour code of 2.4 k Ohm resistor is 

(1) Red, Yellow, Red

(2) Orange, Red, Yellow

(3) Green, Yellow, Red

(4) Orange, Violet, Orange

(b) If batteries are connected in series the 

(1) Voltage will increase

(2)  Voltage will decrease

(3)  Current will increase

(4)  Current will decrease

(c) R.M.S  value of 15 volts peak A.C. is 

(1) 10.6 Volts

(2)  30   Volts

(3)  7.5  Volts

(4)  15   Volts

(d) Diode can be used as :

(1) Amplifier

(2) Oscillator

(3) Rectifier

(4) All the above

(e) Speed of electro magnetic wave is :

(1) 3x 10^8 meters per second

(2) 3x 10 ^5 kilometers per second

(3) same as speed of light

(4) all the above are correct

(f) If the wave length of a signal wave is one meter, what is the frequency of the wave :

(1) 300 kHz

(2) 30 kHz

(3) 300 MHz

(4) 100 MHz

(g) An amplifier with 30 watts of output will have rating in decibels: 

(1) 4

(2) 37

(3) 44.7

(4) 14.47

(h) The symbol µA stands for :

(1) 10^-6  A

(2) 10^-9  A

(3) 10^-3  A

(4) 10^3  A

(i) A super heterodyne receiver with IF 455 kHz is receiving a signal of 1 MHz, the local oscillator frequency will be : 
(1) 555 kHz

(2) 1455 kHz

(3) 1 MHz

(4) none of above

(j) Frequencies in UHF range normally propagate by means of :

(1) Ground wave 

(2) Sky wave

(3) Space wave

(4) None of the above.

(k) The unit of Magneto motive force (MMF) is ………….
Ampere Tern/meter
2. (a) Find the equivalent resistance between A & B in following circuit : 

R1=R2=R3=R4=R5= 100 Ohm , R6= 300 Ohm

( R2, R3, R4 are in series so R234 will be 100+100+100 = 300 ohm
R6 is parallel with R234, both are 300 ohm each so R2346 will be 300/2 i.e. 150ohm
Now R2346 is in series with R1 and R5, so net R RAB will be 150 +100 +100 = 250 ohms
(b) Find the total current supplied by 25 V battery in this circuit.
( I = V/R ; I = 25 / 250 = 0.1 Amp.
(c) Write Kirchhoff’s Current and Voltage law.
Kirchoff's current law: Kirchoff's current law deals with the distribution of currents in a circuit. It states that the sum of all currents flowing into a point or junction in a circuit is equal to the sum of all the currents flowing away from that point or junction. (Diagram left)

Kirchoff's voltage law: Kirchoff's voltage law deals with the distribution of voltage in a closed circuit. It states that sum of all the individual voltage drops in a closed circuit is equal to the applied voltage. (Diagram - right)
3. (a) What is a triode? What is the difference between triode & Pentodes

Triode is a three electrode vacuum tube, the electrodes being cathode, grid and plate. In a pentode there are five electrodes besides the heater, namely cathode, grid, screen grid, suppressor grid and plate.
In a triode inter-electrode capacitance especially that between the plate and the grid may produce undesired coupling between input circuit (grid and cathode). This coupling can cause instability and oscillation. In pentode, because of the existence of screen grid and suppressor grid between the signal grid and plate, grid to plate capacitance is considerably reduced. This makes it possible obtain high amplification with little plate to grid feed back avoiding resultant instability.
The screen grid shields electrons between the cathode and the screen from the plate, so that the plate voltage exerts very little electrostatic force on electrons near the cathode. Therefore, the plate current in a pentode depends to a great degree on the screen voltage and very little on the plate voltage. This fact combined with low inter-electrode capacitance makes its possible to obtain higher amplification than with a triode. 
As compared triodes, pentodes have higher gain.
Pentodes used as audio frequency power amplifiers have inherently greater distortion (mainly harmonic distortion) than triodes.
(b) What are the advantages & disadvantages of transistor over tubes?
	Transistors:

Light weight

Small in size

Low cost

Low voltage operation

Comparatively low power output
	Tubes:

Comparatively heavy

Big size

High voltage-e operation

High cost

High power out put


4. (a) What is a transistor? Draw its symbol for PNP & NPN type. 

When a third doped element is added to a crystal diode in such a way that two PN junctions are formed, the resulting device is known as a transistor.
A transistor consists of two PN junctions formed by sandwiching either p-type or n-type semiconductor between a pair of opposite types. Accordingly; there are two types of transistors, namely

Figure:  (i)  n-p-n transistor         (ii)   p-n-p transistor
An n-p-n transistor is composed of two n-type semiconductors separated by a thin section of p-type. A p-n-p transistor is formed by two p-sections separated by a thin section of n-type.
(b) What is Amplifier? Explain class A, B, AB & C type amplifier.
Amplifier is a device which increase the strength of the signal (Voltage / Current) 
Class 'A' amplifiers are those in which the Base bias and Collector voltage are so chosen that the Transistor operates over the linear portion of dynamic curve or it is an amplifier in which Collector current flows over the entire cycle. Its efficiency is minimum as current flow when there is no signal.
Class ‘B’ amplifiers are biased to cut-off or approximately so, hence Collector current flows during positive half cycle of the input voltage. These types of amplifiers are more efficient, but distortion level is too much.
Class ‘AB’ amplifiers are biased to cut-off or approximately in between Class A and Class B. it is compromise between A & B.
CLASS 'C' AMPLIFIERS: - In these type of amplifiers the Transistor is biased beyond cut off point, the Base bias is as much as twice the cut off value. Hence the Collector current flows in pulses of less than one half cycle. It flows only when there is strong signal. Efficiency and distortions are maximum.
(Note: For diagram please see your study manual)
5.
Draw a Block diagram of Simple AM Transmitter and explain its each block, Or Draw a Superheterodyne Receiver and explain its each block.

Simple AM Transmitter
Superheterodyne Receiver
RF Oscillator: 
to generate High frequency
Modulator:
to modulate Low frequency (Signal) and High frequency (Carrier) for transmission.

RF Amplifier:
to amplify the week RF signal
AF Amplifier:
to amplify the week AF signal

Power Supply:
to deliver adequate supply to all stage for smooth operation

Mixer
:
to Mix RF frequency and AF frequency to generate Intermediate (IF) frequency

Detector:
to detect the low (audio) frequency

Audio Amplifier:
to amplify the week audio signals

6 a.
State whether true or false.

i) In a PNP transistor circuit the collector is given positive potential.
False 
ii) Line of sight propagation is the mode of communication in VHF band
True
iii) 30 db power means an increase by 1000 times.
True
iv) Capacitance between two parallel plates is increased when the distance between them is increased.
False ( C=K*A/D)
v) Diode allows current when anode is negative.
False
6b.
Write short notes on ionosphere and its Day and Night effect.
(for diagram please see your book)
The inosphere is a section of the atmosphere that acts like mirror for the reflection of HF waves, which makes long distance communication possible. The ionosphere is the upper portion of the atmosphere, which receives sufficient energy from the sun for its molecules to splits into positive and negative irons.  The ionosphere has four main layers. They are D, E, F1 and F2 layer.  Each layer reflects different frequencies of radio waves. 

D layer: - It is the lowest layer, exhausting at an average night of 70 Km. This layer disappears at night. It is the least important layer from the point of HF propagation. 

E layer: - It is next in height, existing at about 100 Km. 
F1 layer: - It exists at a height of 180 Km in daytime and combines with the F2 layer at night.  

F2 layer: - It is the most of important reflecting medium for HF radio waves. F2 layer height ranges from 250 to 400 km in daytime. At night it falls to a height of about 300-km because it combines with the F1 layer. It may be noted that the F layer exists at night. 

6c.
what is piezoelectric effect?
Piezoelectric effect: Certain crystalline materials, namely; Rochelle salt, quartz and tourmaline exhibit the piezoelectric effect i.e. when we apply an AC voltage across them; they vibrate at the frequency of the applied voltage. Conversely, when they are compressed or placed under mechanical strain to vibrate, they produce an AC voltage.  Such crystals, which exhibit piezoelectric effect, are called piezoelectric crystals.  Of the various piezoelectric crystals, quartz is most commonly used because it is inexpensive and readily available in nature.
Some Extra answers:

Beat Frequency Oscillator: A communication receiver should be capable of receiving transmissions of Morse code, i.e. pulse modulated RF carrier. In the diode detector of a normal receiver, there is no provision for registering the difference between the presence and the absence of a carrier. Accordingly, such pulse modulated dots, dashes and spaces would produce no output whatever from the detector. In order to make Morse code audible, the receiver has a Beat frequency oscillator at the detector. The BFO is not really a beat frequency oscillator at all; it is merely a simple LC oscillator.                                

Automatic Gain Control: Automatic gain control is necessary in communication receivers because of the wide variations in signal strength encountered at the antenna terminal.  The automatic gain control or AGC (also sometimes called "automatic volume control" or A.V.C), is used to smooth out variations in signal loudness as the radio is tuned across the band. The job of the A.G.C is to increase the amplifier gain on weak signals, and then decrease it on strong signals.      

Squelch: When no carrier is present at the input, i.e. in the absence of transmissions on a given channel of between stations, a sensitive receiver will produce a disagreeable amount of loud noise. This is because AGC disappears in the absence of any carrier. So the receiver acquires its more sensitivity and analysis the noise present at its input. In some circumstances this is not particularly important, but in other situations it can be annoying and tiring. It enables the receiver's output to remain cut off unless the carrier is present. Apart from eliminating inconvenience, such a system naturally increases the efficiency of the operator. Squelch is also called muting or quieting.
Automatic Volume Control (AVC): The purpose served by the automatic gain control sometimes referred to as automatic volume control is as follows. This control automatically equalizes the amplification of the radio receiver when the level of the incoming radio signal varies as a result of fading. Such automatic equalization prevents the overloading of the receiver and at the same time, keeps the output signal level at a comparatively constant value inspite of fading of the HF signal level in the aerial.

Image interference or Image frequency signals: It is possible that with a certain value of oscillator frequency, the desired value of intermediate frequency can be obtained from two different carrier frequencies at the same time. For example an RF signal of 550 KHz and an oscillator frequency of 1015 KHz will produce an IF signal of 465 KHz. It is also possible to obtain a 465 KHz IF signal with the same oscillator frequency if an RF signal of 1480 KHz reaches the first detector of these two 465 KHz. If a signal only one is desired .The undesired signal is called the image frequency signal or image interference. The effect of image frequency signals may be minimized or limited by providing one or more stages of RF tuning or pre-selection. The ratio of the output signal to that from the undesired RF signals is called the signal to image ratio or image ratio. The effect of the image frequency interference signals is present mostly in short wave receivers.
Signal to noise ratio: An ideal receiver would generate no noise in its tubes or semiconductors and circuits and the minimum detectable signal would be limited only by the thermal noise in the antenna. In a practical receiver, the limit is determined by how well the amplified antenna noise overrides the other noise of the input stage.

Since the noise figure is a ratio, it is usually given in decibels; it urns around 5 to 10 dB (Decibels) for a good communications receiver below 30 MHz.

PART-I (SECTION-B)
1.
Give the meaning of each of following code and abbreviations:


1.
QRS



6. 
QRT


2.
QRL



7.
QRV


3.
QRM



8.
DE


4.
QRA



9.
WA


5.
QSA



10.
CQ


1.
QRS 
: Send more slowly ….wpm

2. 
QRL
: I am busy.

3.
QRM
: I am being interfered with.

4.
QRA
: The name of my station is …..

5.
QSA
: The Strength of your signal is 1. Scarcely Perceptible, 2. Weak, 3. Fairly good, 4. Good, 5 Very Good. 
6.
QRT 
: Stop sending.

7.
QRV 
: I am ready.

8.
DE 
: This is

9.
WA 
: Word after

10.
CQ 
: General Call

2. (a) 
What are the rules regarding observing secrecy of correspondence in amateur radio.

If any message which is not entitled to be received is    nevertheless received, we shall not make it known its contents, its origin and destination. Its existence or the fact of its receipt to any person other than a duly authorized officer of the central Govt. or competent legal tribunal.  It shall not be reproduced in writing, copied or made use of. 

(b)
What an amateur should do if he receives a message related to national security. 

If any message which is not entitled to be received is    nevertheless received, we shall not make it known its contents, its origin and destination. Its existence or the fact of its receipt to any person other than a duly authorized officer of the central Govt. or competent legal tribunal.  It shall not be reproduced in writing, copied or made use of. 

3. Can an amateur radio station be used for transmitting third party messages? If so under what circumstances.

No, third party messages are not allowed in amateur radio. In case of failure of normal telecommunication facilities, amateurs are permitted to handle third party messages, relating to natural calamities like earthquakes, floods, cyclones, widespread fires etc. The messages should be originating from and must be addressed to District Collectors, District Magistrates, Deputy commissioners or any other officials authorized by them. We have to inform our licensing authority regarding it.

(b) 
How will you make test signal?

Test Signal: Test signals are sent either for the adjustment of a transmitter or a receiver. It shall be sent not more then 30 seconds. In Morse code it shall consist of three series of VVV and in voice the figures 1, 2, 3, 4, 5… followed by the call-sign of the station. 

4. (a)
What type of messages are forbidden for TX by Indian amateur.

1. Reproduction of broadcast programs, tape recordings.

2. Transmissions of entertainment value, music,

3. False or misleading calls, news advertisements,

4. Business communications, 

5. Topics on political or industrial controversy

6. Indecent languages,

7. Topics that can arouse racial, religious or communal feelings

8. Messages like monetary benefit,

9. Third party messages are forbidden.

10. We are also forbidden to contact stations of any other countries whose administrations have informed the ITU (International Telecommunication Union) of their objection to such radio communications.

(b) What is the distress signal? What is the correct form of transmitting a distress call by Radio Telephony & Telegraphy?

Distress Signal indicates that a ship, aircraft or any other vehicle is threatened by grave and imminent danger and requests immediate assistance. The distress call in Morse code consists of letters SOS sent three times. In voice it is MAYDAY pronounced as the French expression "M’aider" spoken three times.
(c)
What are the callsign block allotted for India?

Callsign blocks allotted to India:  ATA-AWZ, VTA-VWZ, and 8TA-8YZ

5. Draw a sketch of Logbook with 3 model entries or Sketch a QSL card
	Sr.
	Date
	Time
	Freq

MHz.
	Watt
	Mode
	Station worked
	RST
	QSL
	Sign
	Remark

	
	
	S
	E
	
	
	
	
	His
	My
	S
	R
	
	

	1
	08/10/06 
	10:30 
	10:40
	7
	50 
	SSB 
	VU2XX 
	5
	9
	
	5
	9
	
	
	
	
	Patil, Baroda

	2
	10/10/06 
	09:30 
	09:50
	14
	50 
	CW
	VU2LFA 
	5
	9
	9
	5
	9
	9
	
	
	
	Sushil, Delhi

	3
	15/10/06 
	16:00 
	16:25
	145
	10
	FM
	VU2ONC
	5
	9
	
	5
	9
	
	
	
	
	KV, D’dun


or
	VU3LBS

To Radio

Date

Time

Freq

Mode

RST

Remarks

Tnx for nice QSO, hope to cuagn, 73 de Ashok

QTH: L.B.S.N.A.A., Mussoorie, Email


6. What is RST System? 
THE RST SYSTEM:  The RST system is used for giving reports of the signals received. R stands for Readability and has a range from 1 to 5. S stands for Signal Strength and has a range from 1 to 9. T stands for Tone and has a range from 1 to 9. In voice only R and S report is to be given and on Morse Code, Tone report also must be given. Eg. For a perfectly readable and extremely strong voice signal, we can give 59 report. Given below are the meanings of the figures used in the RST system.

	 READABILITY                                        
	SIGNAL STRENGTH

	1  Unreadable                                      
	1 Faint signal barely audible

	2  Barely readable, only some words distinguishable  
	2 Very weak signals

	3  Readable with considerable difficulty           
	3 Weak signals

	4  Readable with practically no difficulty         
	4 Fair signals

	5  Perfectly readable       
	5 Fairly good signals

	  
	6 Good signals

	  TONE 
	7 Moderately strong signals

	1 Very rough and broad AC 
	8 Strong signals  

	2 Very hard and broad AC 
	9 Extremely strong signals

	3 Rough AC Tone, rectified but not filtered
	  

	4 Rough tone, some traces of filtering
	  

	5 Filtered rectified AC but strongly ripple modulated
	

	6 Filtered tone, definite trace of ripple modulation
	

	7 Near pure tone, trace of ripple modulation
	

	8 Near perfect tone, slight trace of modulation
	

	9 Perfect tone, no traces of ripple or modulation of any kind
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