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table can be derived from the logic network, but also from the problem. This is a check that the
logic network actually represents the original problem.

(7) A computer wil only operate if three switches P, S and T are correctly set. An output signal
(X=1) willoccurif P and S are both ON orif P is OFF and S and T are ON. Design a logic network
and draw the truth table for this network.

(8) A taffic signal system will only operate if it receives an output signal (D = 1). This can only
ocurif:

either (a) signal Aisred (ie. A= 0]

o (b) signal Ais green (ie. A= 1) and signals B and C are both red fi.e. B and C are both 0)
Design a logic network and draw a fruth table for the above system.

(9) A chemical plant gives out a waming signal (W = 1) when the process goes wrong. A logic
network is used fo provide input and fo decide whether or not W = 1.

Input__| Binary Value Plant Status
c T Chemical Rate = 10 m's
0 Chemical Rate < 10 ms
T 1 Temperature = 87 C
[ Temperature > 87 C
M 1 Concentration > 2 moles
0 Concentration = 2 moles

A warning signal (W = 1) will be generated if

either (a) Chemical Rate < 10 m3/s

or (o) Temperature > 87 C and Concentration > 2 moles

o (c) Chemical rate = 10 m3/s and Temperature > 87 C

Draw alogic network and fruth table o show all the possible situations when the warming signal
could be received.

(10) A power station has a safety system based on three inputs fo a logic network. A wamning
signal ($ = 1) is produced when certain conditions occur based on these 3 inputs:
Binary Value Plant Status
Temperature > 120C
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A warning signal (W = 1) will be generated if
n either (a) Chemical Rate < 10 m3/s

or (o) Temperature > 87 C and Concentration > 2 moles
o (c) Chemical rate = 10 m3/s and Temperature > 87 C
Draw a logic network and truth table to show all the possible situations when the waming signal
could be received

(10) A power station has a safety system based on three inputs fo a logic network. A waming
signal (S = 1) is produced when certain conditions occur based on these 3 inputs:
Input Binary Value Plant Status

T Temperature > 120C
Temperature < 120C
B Pressure > 10 bar

Pressure < 10 bar
Cooling Water > 100 lr
Cooling Water < 100 Vhr

a w
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A warming signal (5 = 1) will be generated it
either () Temperature > 120C and Cooling Water < 100 I/hr
or (o) Temperature < 120C and (Pressure > 10 bar or Cooling Water < 100 I/hr)
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May/June 2012. P11

12 (a) (i) Complete the truth table for the following logic circuit, which is made up of NAND

gates:

x

s

s

j,,_

(i) What single logic gate has the same function as the above logic circuit?
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15 (a) Complete the truth table for the following logic circuit:

A
AND

T o

AND

Or
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