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INFORMATION FOR THE USE OF CANDIDATES

Preferred Values for resistors

The figures shown below and their decade multiples and sub-multiples are the E24 series of
preferred values.

10, 11, 12, 13, 15, 16, 18, 20, 22, 24, 27, 30, 33, 36, 39, 43, 47, 51, 56, 62, 68, 75, 82, 91.

Standard Multipliers:
Prefix Multiplier Prefix Multiplier
T x 1012 m x 1073
G X 109 u X 10—6
M x 10° n x 107
k X 103 p X 10—12
3 1 .
Filters fp = S RC Break frequency for high pass
a and low pass filters
1
c— 27fC Capacitive reactance
X, =2nfL Inductive reactance
= JRZ + X2 For a series RC circuit
f L R t i
= esonant frequenc
P YN TS aneney
L . .
Rp=— Dynamic resistance
e
2rf,L
Q=0
.
fO
Q=3
Modulation m = Vinax = Viin) % 100% Depth of modulation
(Vmax + Vmin)
Af, ..
B= e Modulation index

Bandwidth = 2(Af,, +f;) Transmitted FM Bandwidth

. i/p voltage range
resolution = P Zﬁ d PCM
Radi i =
adlo recelivers 47r2f 02L
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Examiner
I
1. A Schmitt trigger circuit has the following characteristic. o
A
10
8
6
4
2
0 > ViV
0 1 2 3 4 5 N
(a) (1) What type of Schmitt trigger has this characteristic? ...
(1]
(i) What are the switching thresholds for this Schmitt trigger?
...................................................... and ... [1]
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(b)

A

5

Draw the output for this Schmitt trigger when the following analogue signal is applied
to the input.
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The following diagrams show two carrier waves modulated by two different sinusoidal

modulating signals.

2.

Diagram A
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(a) Name the type of modulation that has been used to produce the signals shown in
Diagram A and Diagram B.

DiIaram Az e

Diagram B: e [1]

(b) For Diagram A, determine:

(i) the carrier frequency;

(1) the frequency of the sinusoidal modulating signal used to modulate the carrier;
(i)  the depth of modulation.

(¢) For Diagram B, determine:

(i) the carrier frequency;

(i)  the frequency of the sinusoidal modulating signal used to modulate the carrier.
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3.

The simple radio receiver 1s made from five functional blocks. The blocks are shown below.

(a)

(b)

Tuned Circuit

Antenna

Demodulator /
Detector

RF Filter

In the space below draw a block diagram to show how these blocks are connected to
make a simple radio receiver.

Headphones

State two limitations of the simple radio receiver.

© WJEC CBAC Ltd.
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(¢) The superheterodyne radio receiver offers considerable improvement compared with
the simple radio receiver. The front end of the superheterodyne radio receiver is shown

below.

Antenna

|
Tunecj/I/{F > Mixer
amplifier xe
]
| p
i Locgl
i oscillator
| Mechanical /

link

(i) The tuned RF amplifier has been tuned to a frequency of 1.8 MHz. The local
oscillator output is measured at 2.27 MHz. What four frequency signals will be

present at the output of the mixer?

(i)  Which of these frequencies is the intermediate frequency? ... [1]

(ii) Complete the following block diagram of the full superheterodyne radio receiver.

Antenna
Y A
Tuned’RF .
u e(} . > Mixer > > > > Loudspeaker
amplifier
/ A
1
1
i 4
: /
1 /
i Local
1 . /
: oscillator
1 /
i . 7
| Mechanical /
link
[4]
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4.

10

The ASCII code is an internationally agreed method of coding alphanumeric characters in
computer systems.

The following table gives the ASCII code for a selection of different characters.

Character ASCII Code
a 0110001
b 0110010
c 0110011
d 0110100
e 0110101

(a) A computer system uses odd parity. Start, stop and parity bits have to be added before
the signal can be transmitted.

Which character(s) in the table will have a parity bit set at logic 07 ... [1]

(b) Complete the graph below to show the signal that would be transmitted for the
transmission of character “c”. Label the start, stop and parity bits.

Logic level
A

> Time

[3]

(¢) The single parity bit system has a significant weakness compared with multiple bit parity
systems. Describe this weakness.

© WJEC CBAC Ltd. (1144-01)
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A Schmitt trigger circuit is shown in the following diagram.
4V o >
o VOUT
+
Vinemr— ] L
2.5kQ 7.5kQ
The op-amp saturates at Z10V.
(a)  Calculate the value of Vjy which causes Vg1 to change from +10V to -10V.
(2]
(b)  Calculate the value of Vi which causes V1 to change from —10V to +10V.
2]
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6.

The following block diagram shows a Pulse Code Modulation (PCM) transmitter used in the

12

telephone system, transmitting speech information in the range 100 Hz to 3.8 kHz.

Input ——

—> Output

Low pass | Sampling | 12bit _ Plllsg
filter gate | ADC o s™
register
A
8 kHz PISO
clock clock
(a)  The following diagram shows a circuit for the low pass filter.

R

ViNo——{ 1 o Vour

—— 100 nF
0Vo

Determine the ideal value of the resistor required for the low pass filter.

(b)  What is the minimum frequency for the PISO clock for this PCM transmitter? Justify
your answer.

Minimum frequency =

RS OMY: oot e e et s e st
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I
(¢) The 12-bit Analogue to Digital Converter (ADC) has an input voltage range of 0 to 9V. o

What is the resolution of the system?

(d) Draw a block diagram of a suitable PCM receiver using the following functional blocks.

low pass filter ~ SIPO clock DAC SIPO shift register ~ Schmitt trigger

[3]

© WJEC CBAC Ltd. (1144-01) Turn over.



14

Examiner
7. A student has built an intermediate frequency filter for a superheterodyne receiver. The circuit o

1s as shown below. The inductor resistance r; is 0.8 Q. The circuit is tested with a signal generator
which is set to provide a constant amplitude of 12 V.

R
—L ] °

\ L
IN( 7 C —/— 080 Vour
r = 0.

The following graph shows the characteristic required for the filter.

A
15
10
[ \
| \
|
5
| \
| \
| \
|
\
0 - ,
400 420 440 460 480 500 520

Frequency / kHz

(a)  Use the graph to determine:

(i) the resonant frequency required,

(i) the bandwidth required.
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(b) Use your answers from (a) to show by calculation that the Q factor of the filter is
approximately 45.

(d) Show by calculation that the value of C required to achieve the required resonant
frequency for this filter is approximately 10 nF.

2]
(e) (1) Calculate the dynamic resistance for this filter.
(1]
(i) Hence, determine the value of R.
(2]

THERE ARE NO MORE QUESTIONS IN THIS EXAMINATION.
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