Even more Logical – Revision Pack (P6)
Truth Tables:
When there are several logic gates combined together, truth tables can be used as a simple way to work out what happens within the system; for example:
	Input Signals
	Output

	A
	B
	C
	D
	Z

	0
	0
	0
	0
	0

	1
	0
	1
	0
	0

	0
	1
	1
	0
	0

	1
	1
	1
	0
	0

	1
	1
	1
	1
	1

	1
	0
	1
	1
	1

	0
	1
	1
	1
	1

	0
	0
	0
	1
	0
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REMEMBER – work step-by-step!
Switching Logic Gates:
 (
Using the switch as an example, when it is open, he input to the logic gate is low (0). 
However, when the switch is closed, the input is connected directly to the 5V supply – here, the input is high (1). 
Thermistors and LDR’s work in the same way; just use ideas about resistance rather than it being open or closed. 
)Switches, LDR’s and thermistors are all used in a potential divider circuit to give logic gates a high input. 
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NOTE – if a variable resistor was used in place of a fixed resistor, a threshold level can be set. 
 (
STEP
 1
 - When a small current passes through a coil, the iron armature is attracted
STEP 2
 – the armature pivots and pushes an insulating bar against the central contact
STEP 3
 – the central contact moves, opening the normally closed contacts and closing the normally open contacts. 
 
)[image: ]How a Relay Works:






 (
Current output from logic gates is low BUT can be passed through a relay to switch on a larger current needed for motors, heaters etc. 
Furthermore, the relay also isolates the logic circuit from the HIGH current to avoid damage to the logic gates. 
) (
Normally 
Closed
 contacts
) (
Common
) (
Normally open contacts
) (
This represents a coil of wire
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(b) Look at the logic circuit.

(ii) The circuit is used by a gardener

Ais a temperature sensor  hot
B is a moisture sensor wel
Cis alight sensor ligh

What conditions are necessary for the fan to operate?
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(i) The fan operates from the mains.
A relay must be connected between the output of the logic gate and the fan circuit,

Explain why.

2]
[Total: 7]

Question 12 begins on page 26
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15 Bill has a programmable washing machine.

A combination of logic gates controls the motor in the washing machine.

The motor in the washing machine runs on a 230 V mains voltage
He draws a diagram to show how the circuits in the washing machine
Look at the diagram

230V

Connecting the washing machine as shown in the diagram will not work.
Explain why and how the circuits should be connected

1
[Total: 3]
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e builds a logic circuit using three gates.

(a) Sue starts to write the truth table for the circuit she has built
Finish the truth table for the circuit she has built

It has been started for you

(b) Sue uses the output from the logic gates to switch on a motor.

The motor is powered by mains electricity (230V)

(i) What additional component must she use to switch on the motor?

(ii) - Write down two reasons why this component is necessary.
1
2 2

[Total: 5]

[Turn over
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16 This question is about logic gates.

The diagram shows the symbol for a NOR gate.

A

(b) Frod wants to use the logic gate to control a powerful lamp.

He uses a relay to control the lamp.

Describe how a relay allows him to switch on a powerful lamp using a logic gate.

END OF QUESTION PAPER
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12 Logic gates are used in electronic circuits,

(a) Complete the truth table for a NAND gate.

(b) Logic gates are used with a relay to control mains circuits,
Explain why relays are used
In your answer write about
«  what the relay does
- the currents involved

o safety.
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18
Georgina grows tomatoes in large greenhouses.

She wants to protect the tomatoes.
She designs an electronic system with three logic gates.

A buzzer sounds if it gets too cold during the night.

Look at the diagram of the electronic system.

ermistor

(a) The resistances of the LDR and the thermistor can change.
Gomplete the sentence about the LDR.

The resistance of the LDR increases when
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(b) Georgina draws the truth table for her system.

It can describe how an electronic system works.

Part of her truth table is shown.

Gomplete the part of the truth table for Georgina's system.

Use it to explain how the system will alert Georgina when she needs to protect the tomato
crop.

inputs to
gates

Explanation.
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logic gates use low current / voltage (1)

logic gate would be damaged if connected (directly) to
mains (1)

relay switches on a high current / voltage by using a low
current  voltage (1)
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