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A logic circuit is shown below.
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On the diagram above, write the Boolean expressions for the logic signals at points
Xand Y in the spaces provided.

(3 marks)
(@)  Write the Boolean expression for Q in terms of X and Y only.
Q=
(i)  Write the simplest Boolean expression for Q in tems of A. B and C.
Q=

(3 marks)
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Complete the truth table to show the logic values of X. ¥ and Q for all the

‘combinations of variables A, B and C.

A B c X Y
0 0 0
0 0 1
0 1 0
0 1 1
1 0 0
1 0 1
1 1 0

(4 marks)

‘Which single logic gate has the same function as the whole circuit on page 67

(2 marks)
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1 A fire alarm system, activated by either a smoke detector or a break glass detector, is to be
installed in a school. Initially it is proposed that during the day it should sound an alarm
inside the building but at night it should sound a siren outside the building

‘This diagram shows how the input and output subsystems operate.
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1 (2) Complete these two truth tables for the system.
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0 0 0
0 0 1
0 1 0
0 1 1
1 0 0
1 0 1
1 1 0
1 1 1

(4 marks)
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1 () Using only AND, OR and NOT gates show how this system could be constructed.
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(5 marks)
‘The logic system for the outside siren could also be bult using NOR gates

1 (© @ Complete this truth table for a NOR gate.

A B S

0
1
0
1
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(© () Complete the truth table below for the nefwork of gates.

smoke
detector

break
glass
detector

dayimight
itch

1

‘break out to
detector siren.
0 0 0
0 0 1
0 1 0
0 1 1
1 0 0
1 0 1
1 1 0
1 1 1
(7 marks)

(@) Explain whether this proposed system would provide the building with an adequate

level of protection

(3 marks)




