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Digital logic is sed to control the operation of doors o & train. The doors will
open only when the train is not moving and either an emergency occurs, of when
zequested by the driver if the brakes atc on.

Toputs [ Output

Emergency No| 0 Doors open No [0

Yes| 1 Yes| 1
Driverequest | No | 0

Yes| 1
Tranmoving | No | 0

Yes| 1
Brakes off No | 0

Yes| 1
Input 1
Tnput2 o AND

o

Input3

AND )} Output

Tnput4 @O

Using the information above, identify inputs 1, 2 and 3 to easure the comrect
operation of the train doors. Tnput 4 has been identified.

Tnput 1 Dower. @;uéﬁ...v -
toput2: ... Bt OF.
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A NAND gate is a common digita] logic element with the following truth table.

NAND gate
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‘The truth table for a NOT gate is shown.

NOT gate
vy
0|1
1|0

Which of the following circuits represents a NOT gate created using a NAND gate?
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‘The fodift shown has two safety sensors (seasor 1 and sensor 2) to detect
objects in zone A when reversing.

Using all throe logic gates shown, design the logic, controls to ensure that the
bralke i applied when the forklif isin reverse gear, s either sensor 1 or sensor
2 s activated, and the engine is running.

Inputs ) Outgut
Reverse gearselected | 0 Brake spplied 1
Sensor Lactivated | 1
Sensor 2 activated. 1
1

Engine running

Logic Gates :D_ @—- —‘>o—
OR Gate AND Gate 'NOT Gate
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A logic diagram s shown,
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‘Which truth table best represents the logic diagram?
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The truth table represents the basic operation of a two-input logic gate.

Input X Input Y Output Z
0 0 1
0 1 1
1 0 1
1 1 0

What is the logic gate?

(4) ORgate
(B) NOR gate
(C) AND gate

- (D) NAND gate
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‘Which AND gate shows the correct output for s iven inputs?
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‘The feedback loop in  control system allows comparison of:
o st iputs and actal ouiputs
b st ipusad desied npis
R T————
(© st upusand s upus.
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A MISO control system has:

N
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asingle input and a single output
asingle input and multiple outputs
multple inputs and a single output
‘muliple inputs and muldple outputs
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“The purpose of motor contrl is t regulate:
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b speed
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‘A synchronous motor can be made to un at variable speed by:
o vorying the magaitde ofthe st uent
b varying th magaitde ofthertor curent

(© varing e feguency of e st cur

4 varying the frequency of the rotor current.
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(@) A combination of logic gates is shown below.

What is the output at D, E and F for an input of A=0,B =0, C=0?

Del; Ez0; F=|
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(b) The following logic circuit was designed for the interior lights in a car (Z). Switch A is the
ignition, switch B is the light switch and switch C is activated by opening the door.

@1 .
: &
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If switch B was on what configuration of switch A and C would result in the interior lights
being off?

Switeth A must be op(‘ﬁiths;zfcl\, <

must be ofe
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A traffic light will change to green for a vehicle if either:
(A) Pedestrian button
Vehicle waiting Green
(B)  Pedestrian button
Vehicle waiting Green
(c)  Pedestrian button ————
Vehicle waiting Green

o the pedestrian button is NOT pushed, or
o the vehicle is waiting.

‘Which simple logic circuit indicates this condition? Explain your answer.
A) Pedestrion button /n,;wz‘ O - fnvent2o so hecomes /
VeA.c./g wq-z{n«y /r\pu?‘/ So /1‘/9 Freen.
Pedestrion bublon mf&q‘ O . Vekidle weifimz
£ |
Inpud | - inveuwted s o becomes o. So botk irpuk
“or 04(?«2‘2 Gre O So om‘/zuz‘ O
c) Pecestrian butfon input O, Yehicle w«u{\v'ﬁ
H\,pui | =ihvented so cwtpud O, So hot4
/nr,uf& Cor ©OR Jea‘e are zero so awz‘/auz‘a
CCirccct Aineicates specified concdition
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Describe the operational differences between an AND gate and an OR gate in a digital
circuit and construct truth tables for the gates shown below to demonstrate these differences.

A —] A
B — z B z
& — <

AND gate OR gate

AND gates require input in A and B and C to gain an output Z
OR gates require input in A or B or C to output Z
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The symbols and trth tabls for two logic gats ae shown,
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