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Answer all questions.

There are three types of electronic subsystems, known as Input, Processing and Output.

Here are three subsystems:

Subsystem Type (Input, Processing, or Output)

Buzzer

Switch Unit

Latch

For each one, decide which type it is.
Add the word Input, Processing and Output to show what you have decided.

Here is the pin-out diagram for an IC (integrated circuit).

AT [1 71111 B]
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(a) How many logic gates are in this IC?

(b) How many inputs does each gate have?

(c)  Which pin, A, B, C or D, is pin 1 of this IC?

(d) Choose the type of logic gate found on this IC from the following list:

AND OR NOT NAND NOR

(3]
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The diagram shows the arrangement of the LEDs in a seven-segment display.

a
PR E—
f
Vv g \4
pCa—
e
V:V
d
Complete the following table.
Segment Number
g Displayed
a b d e
1 1 1 1
1 0 1 0
0

(294-01)

Turn over.
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Here is the block diagram for a burglar alarm.

Pressure
pad 1
X Y Tran§1stor Siren
switch
Pressure ] \
pad 2
Reset
switch

The siren sounds if someone stands on either pressure pad.
It then stays on until the reset switch is pressed.

(a)

(b)

(c)

What type of logic gate is required in block X? [1]

ADSWET ...,

Which one of the following subsystems is used for block Y? [1]
latch monostable counter AND gate

ANSWET ..

What is the job of the transistor switch in this system? [1]

Choose one of the following answers.

A. It makes the siren pulse on and off, over and over again.

B.
C.

It allows a small current from block Y to control a large current through the siren.

It keeps the siren switched on for a certain length of time and then switches it off
automatically.

It protects the circuit from damaging voltages (back e.m.f.) when the siren switches
off.

ANSWEL ..o
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5.  (a) Here are five logic gate symbols:
A B C D E
Which symbol, A, B, C, D or E, is the symbol for:
(i) aNOTgate; [1]
(i) anORgate; [1]
(iii)) aNANDgate? [1]
(b) Here are five truth tables:
A. Inputs Output B. [ Inputs || Output C. Inputs Output
A B Q A Q A B Q
0 0 0 0 1 0 0 1
0 1 1 1 0 0 1 1
1 0 1 1 0 1
1 1 1 1 1 0
D. Inputs Output E. Inputs Output
A B Q A B Q
0 0 1 0 0 0
0 1 0 0 1 0
1 0 0 1 0 0
1 1 0 1 1 1
Which table, A, B, C, D or E, is the truth table for:
(i) aNOTgate; [1]
(i) anORgate; [1]
(iii)) aNANDgate? [1]

(294-01)
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(c) (i) Complete the truth table for the following logic system: [3]
Ao N X
Q
B o—
Y
A B X Y Q
0 0
0 1
1 0
1 1

(ii) Name the single logic gate which produces the same effect as this logic system.

.................................................. [1]

(294-01) Turn over.
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6. (a) The circuit diagram shows a resistor and a capacitor used with a 555 timer IC in a
monostable circuit.

A%
o .
R
[ 6 4 8
7 555 3———o Output
Trigger
input ° 2 1
C E—
O —[
ov
Here are four resistor/capacitor sets.
Set Resistor Capacitor
A 10kQ 22uF
B 10kQ 220uF
C 100kQ 22uF
D 100kQ 220uF

Which one will produce the longest time delay? [1]

(294-01)
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(b) Here is the signal produced by an astable circuit.

Voltage/V

A

8

What is:
(i) the amplitude of the signal;

(i1)  the period of the signal?

> Time/s

Turn over.
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7. The following diagram shows a pulse generator and a rising-edge-triggered D-type flip-flop.

Pulse
Generator

CK
or

(a) Draw on the diagram the two connections required to convert the D-type into a one-bit

counter, connected to the pulse generator.

(b) The following graphs show the pulse generator output, and four possible signals.

Voltage
A
Pulse
generator
output
> Time/s
1 2 3 4 5
Voltage
A
A
> Time/s
1 2 3 4 5 8
Voltage
A
B
> Time/s
1 2 3 4 5
Voltage
A
C
> Time/s
1 2 3 4 5
Voltage
A
D
> Time/s

1 2 3 4 5
Which graph shows the correct output from Q?

@94.01) ANSWET oo

(2]

[1]
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An electronic system has two input sensors, A and B, and three outputs X, Y and Z.

11

The truth table showing how the input sensors control the outputs is shown below.

(a)

(b)

(c)

— =l ol >
—|lol~|lo| ™
—| =l o] ¥
oOl=|lol ==
Sl ==|N

Which of the following expressions correctly describes the X output? [1]
A NOT A B NOT B

ANSWET o

Which of the following expressions correctly describes the Y output? [1]
A NOT A B NOT B

ANSWET oo,

Complete the following diagram to show how the Z output can be obtained using a single

logic gate. [1]

Turn over.
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The block diagram shows how a disco light sequence can be generated using a memory IC.

D3~
A2 D2—
Al D1l Lamps
A0 DO— . . . .

Pulse _ _
generator Counter Memory
IC
Read/Write
The memory stores the following data:

A2 Al A0 D3 D2 D1 DO
0 0 0 0 1 0 1
0 0 1 1 0 1 0
0 1 0 1 1 1 0
0 1 1 0 1 1 1
1 0 0 1 1 1 1
1 0 1 Reset

(a)
(b)

(c)

How many lamps can be controlled separately by this system? ...

How many separate steps (patterns) are stored in this sequence?
Choose your answer from the following options:

A. 3 B. 4 C.5 D. 6 E. 8 F. 16
ANSWET .ooooooorrc

This memory IC has 3 address pins, A2, A1 and A0.

What is the maximum number of steps that can be stored in this IC?

Choose your answer from the following options:

A 3 B. 4 C.5 D. 6 E. 8 F. 16

ANSWET ..o,

A disco light sequence can be generated using a logic system instead of the memory IC.

What is the advantage of using the memory IC?

[1]
[1]

[1]
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10. This is the block diagram for a set of traffic lights for a model village.

Pulse

generator

Y

Counter

Y

Logic
system

Y

Traffic

lights

The circuit diagram for the counter is shown below.

Pulses from

o To the red light

O

pulse generator

A

The table shows the possible output states for the counter.

°© To the yellow light

D@—o To the green light

Pulse Counter outputs Traffic lights
number| ¢ B A Red light Yellow light Green light
0 0
1 0 0 1
2 0 1 0
3 0 1 1
4 1 0 0 Reset

Use the counter outputs to decide what signals are sent to the traffic lights.
Complete the table to show whether logic O or logic 1 signals are sent to the red, yellow and

green lights.

(294-01)
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