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Data Sheet

Resistors

Resistor Printed Code
(BS 1852)

Resistor Colour Code

Silicon diode

Silicon transistor

Resistance

Capacitance

Time constant

ac theory

Preferred values for resistors (E24) series:
1.0,1.1,1.2,1.3,1.5,1.6,1.8,2.0,2.2,2.4,2.7,3.0,3.3,3.6,3.9,4.3,
47,5.1,5.6,6.2,6.8,7.5,8.2,9.1 ohms and multiples that are ten
times greater.

This code consists of letters and numbers:

R means x 1

K means x 1000 (i.e. 10°)

M means x 1 000 000 (i.e. 10°)

Position of the letter gives the decimal point

Tolerances are given by the letter at the end of the code, F = + 1%,
G=%+2%,J=+5%,K=+10%,M = + 20%.

Number  Colour

0 Black Tolerance
Egc()jwn Value *
Orange
Yellow
Blue
Violet *
Grey
White
Tolerance, gold = + 5%, silver = + 10%, no band + 20%.

Multiplier

NeNo N o )RV, [N SOV N \S R

Ve =07V

Ve = 0.7V in the on state
Ve = 0.2V when saturated

Rr=Ri+ R, + R; series
1.1 + L + L parallel
Rr Ry R, R;
L1, 1,1 series
G G G G
Cr=Ci1+ C+ Cs parallel
T=CR
Lins = Zﬂ
2
Vo
Vims = =
V2
_ 1
C= 7 reactance
2nfC
XL =2nfL reactance
f= —Tl— frequency, period
fo= 1 resonant frequency
2V LC Turn over p
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Operational amplifier

Astable and Monostable
using NAND Gates

555 Astable and
Monostable

Electromagnetic Waves

List of BASIC Commands

Vou )
Gy=—* voltage gain
R . .
Gy=-— invertin
\% R, g
R
Gv=1+ R—f non-inverting
1
Vi V. .
Vouw=-Re[ =+ 2+ Ys summing
Ri R, Rj
f= 1 astable
2RC
T=RC monostable
T=11RC monostable
IH = O7(RA + RB)C astable
. =0.7RgC
f= 144 two resistor circuit
(Ra +2Rp)C

c=3x10ms™! speed in vacuo

DIM variable [(subscripts)]

DO [{WHILE | UNTIL} condition]
[statement block]
LOOP

DO
[statement block]

LOOP [{WHILE | UNTIL} condition]

FOR counter = start TO end [STEP increment]
[statement block]
NEXT counter

GOSUB [label | line number]
[statement block]
RETURN

IF condition THEN
[statement block 1]
ELSE
[statement block 2]

INKEY$
INP (port %)

INPUT [ ; ] [“prompt” {;1, }] variable list (comma separated)

LPRINT [expression list] [ {;1, }]
OUT port%, data%

PRINT [expression list] [{;1,}]
REM remark
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Answer all questions in the spaces provided.

1 (a) Label the block diagram of a radio transmitter shown below.

Y
\

(4 marks)

(b) The transmitter is connected to a half-wave dipole of 50 Q impedance, with coaxial cable.

State the required impedance of the cable.

(1 mark)
(c) The length of the half-wave dipole is 2m from end to end.
Calculate:
(1) the wavelength the antenna is designed for,
(i1) the frequency of the transmitter that would be suitable for this antenna.
(the speed of electromagnetic waves in vacuo, ¢ =3 x 10°ms ™
(3 marks)

Turn over P
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2 An amplitude modulated transmitter operates on a frequency of 540 kHz.
This transmitter is modulated by a single audio frequency of 440 Hz.

(a) Draw a frequency spectrum diagram of the signal to show the carrier and side frequencies.
Label all the features of your diagram and state the frequencies of all the components

of the spectrum.

frequency/kHz

(6 marks)

(b) Draw a time waveform of this signal if the depth of modulation is 100%.
Mark and label on your diagram the period of the carrier wave and the period of the modulation.

time

(3 marks)
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3 (a) Complete the labelling of this block diagram of a superhet receiver by naming appropriate
sub-systems for the four blank boxes.

»| af amplifier > loudspeaker

Y
Y
\
\

lotal T <_|

oscillator (4 marks)

(b) Part of the af amplifier is an op-amp inverting amplifier with a voltage gain of —20 and an input
impedance of 10kQ.

(i) Draw a circuit for this amplifier in the space below.
Choose and calculate suitable values for the resistors and label them.

(i1) Calculate the output voltage of the amplifier circuit when its input voltage is +50 mV.

(6 marks)

Turn over P
0203/ELE5



4 The output sub-system of an audio amplifier in a radio receiver is a push-pull output stage using a
p- channel and an n- channel MOSFET.

(a) Draw the circuit of this output stage in the space below.
Label the p- channel and the n- channel MOSFETs with p and n respectively.

(3 marks)

(b) Explain the operation of this circuit as the input signal changes from a positive to a
negative value.

(2 marks)
(c) Name two types of distortion this amplifier could produce.
L ettt h ettt et et e b s e at et e te e b et et e st e st e A et e s e s e st ete et e s e st e st eseeteese b enseneesenten
ettt h et h e et a et e b et et e a st A e b et e n e Rt e bt A e A b en e e Rt e Rt b et et e Rt eReehe b et enteneete et e tenteneenenaen
(2 marks)

i ame the piece of hardware on whic s are normally mounted when used in a
(d (@G N he pi f hard hich MOSFET 11 d wh di
push-pull amplifier.

(3 marks)
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5 (a) Draw a labelled diagram of a cross-section of a coaxial cable.

(b)

(©

(d)

0203/ELES

(3 marks)

Name two other media for transmitting signals, one wired system other than a coaxial cable, and
one non-wired system.

(2 marks)

Name two different methods of transmitting many signals on a single communications circuit.

(2 marks)

In a mobile phone system, the sample rate in the ADC is 8 kHz, the ADC generates an 8-bit
output.

(i) What is the maximum frequency of the signal that should be fed to the ADC for sampling?

(3 marks)
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6 (a) An analogue signal is converted into digital form.
Sampling points are marked on the timing diagram below as S,, S,, S; and S,.
Draw on this diagram the resulting digital signal when the analogue signal shown is converted

nto:

(i) apulse position modulated signal (PPM), and

(i1) a pulse width modulated (PWM) signal.

analogue
signal

PPM
signal

PWM : : : :
signal S, S, S, S, time

(4 marks)
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(b) A 555 monostable circuit can be used as part of a PWM system to produce pulses when triggered
by the sampling pulses.
The timing resistor is 10 kQ and the capacitor is 0.01 uF.

(i) Calculate the duration of the pulses that the 555 timer will produce.

(3 marks)

TURN OVER FOR THE NEXT QUESTION
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7 (a) PartofaPCM system requires a shift register.

(1) What does PCM stand for?

(i1) What type of shift register is required to convert data from the output of an 8-bit ADC to
a form suitable for communication on a single wire?

(3 marks)

(b) (1) The diagram below shows four D-type flip-flops. Show how these can be connected as a
shift register that can accept a single data line input and convert the signal input to 4 bits
available simultaneously at some later time.

Label data in, clock, outputs, and draw the connections required.

—>CK —>CK —CK —CK

(i) Complete the timing diagram below to show the action of this shift register.

1
clock in
0
1
data in
0
1
Q4
0
1
Qy
0
1
Qe
0
1
Qb
0 (9 marks)
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(c) (1) Name a digital communications system that enables data from several different sources to
be transmitted in sequence on a single communication circuit.

(i) This type of system can be constructed using logic gates.
The Boolean expression for a two input system (where A and B are the signal inputs and
S is the input select signal) is:
Q=S.A+S.B

Draw a logic circuit diagram of this system using appropriate gates.
Label the inputs and the output.

(6 marks)

END OF QUESTIONS
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