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1) ELECTRONIC SYSTEMS OVERVIEW

Any electronic system consists of 3 parts:

����������
��	
��

����������
��	
��

Information is passed along the system by
_________  _______.

The table shows examples of electronic systems and
their input, process and output parts:
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The Electrical Signals
The electrical signals are either analogue or digital.

Analogue Signals
These can have many __________ values.

Often, their value keeps __________.
Digital Signals

These have only 2 values.
We describe these values in different ways: 

_____/_____  or  _____/_____  or  _____/_____
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2) INPUT DEVICES

Input devices measure the
energy surrounding them

and change it into
electrical energy.

For example:
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_______      ___________

_______      ___________ _______      ___________

The resistance of some input devices changes as the
energy they measure changes.

For example:
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The resistance of a
thermistor changes as its
_____________ changes. 

The resistance of a LDR
____________ as the light level
____________ (and vice versa). 

The thermistor in this
circuit controls the size of

the current flowing around
the circuit. As the

temperature changes, the
resistance of the

thermistor changes, so
the size of the current

changes. 
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The electrical energy is in the form of a changing voltage.
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The LDR in this circuit
controls the size of the

current flowing around the
circuit. As the light level
changes, the resistance
of the LDR changes, so
the size of the current

changes. 
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Voltage Divider Circuits
To obtain a voltage from a thermistor or LDR, we

connect them in a voltage divider circuit:

As the resistance (R) of the thermistor or LDR
changes, the voltage (V) across it changes.

To calculate the voltage (V) across the top or bottom
resistor in a voltage divider, we use the

"voltage divider equation" :
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In a voltage divider circuit, the voltage across a
resistor is related to its resistance.

The  h _ _ _ _ _  the resistance of a resistor, the
h _ _ _ _ _  the voltage across it.

This equation applies: 
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Because a voltage
divider circuit is a
series circuit, the
current passing

through both
resistors is the

s _ _ _.
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Two other input devices which can be placed in a voltage divider circuit are a switch and a capacitor:

V
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When the switch is open, the
voltmeter reads _____ (which

is the ________ voltage).
The supply voltage splits

between the top resistor and
the switch depending on the

resistance of each.
Because the open switch has

an infinitely high
(____________) resistance

compared to the top resistor,
_____ of the voltage is found

across the open switch. 

V

When the switch is closed, the
voltmeter reads _____.

The supply voltage splits
between the top resistor and
the switch depending on the

resistance of each.
Because the top resistor has a

much  ________ resistance
compared to the closed switch,

_____ of the voltage is found
across the top resistor and
_____ is found across the

closed switch. 

6 V

6 V
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A capacitor is a device which stores electric charge.

As a capacitor charges up, the voltage across it
increases from _____ up to the ___________ voltage:

V

When the switch is closed,
the capacitor starts to charge
up and the voltage across it

increases.
The time taken for the

capacitor to charge up fully
to the supply voltage

depends on the value of the
___________ and the value of

the series _____________.
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3) OUTPUT DEVICES

Output devices take the electrical signal
(electrical energy) from the process part of an electronic

system and change it into a useful form of energy.
For example:

  ��Analogue Output Devices
The output can have many __________ values.

Often, the value keeps __________.

  �������
��&��

The v _ _ _ _ _ and f _ _ _ _ _ _ _ _
of the sound keep changing.

__________       ___________

__________      ___________

The s _ _ _ _ of the turning motor
can be changed to many different

values.

__________      ___________
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The p _ _ _ _ _ _ _  of the pointer on
the scale can change from anywhere

between the far l _ _ _ and far r _ _ _ _.

  ��Digital Output Devices
These have only ___ values.

We describe these values in different ways: 
_____/_____  or  _____/_____  or  _____/_____ 
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__________        ___________

When the solenoid is ON, the iron
bar in the centre is pulled i _.

When the solenoid is OFF, the iron
bar in the centre is pushed o _ _.

  �������
__________       ___________

When the relay is ON, the
reed switch is c _ _ _ _ _. 
When the relay is OFF, the

reed switch is o _ _ _.  

  ����	�� �� ����
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__________      ___________

The LED is either o _ or o _ _.
Its b _ _ _ _ _ _ _ _ _

does not change.
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Connecting LED's in a Circuit
An LED will only light if it is connected

one way round:
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A r _ _ _ _ _ _ _ is connected beside (in s _ _ _ _ _  with)
the LED.

This is needed to _________________________________
_______________________________________________
_______________________________________________

The Seven-Segment Display

Seven separate LED's can be arranged to form the
shape of a number e _ _ _ _ - This is called a

7- s _ _ _ _ _ _  d _ _ _ _ _ _.
Each LED can be switched on or off s _ _ _ _ _ _ _ _ _

using the electric circuit below:

This allows any number from __ to __
to be displayed.
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Calculating the Resistance of the
Series Resistor Protecting an LED

For the electric circuit shown below, the maximum voltage
the LED can safely take is 2 V. The current is 0.01 A.

Vsupply = 5 V

VLED = 2 V VR
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I = 0.01 A
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Vsupply = 12 V

VLED = 2 V VR

I = 0.01 A

Vsupply = 10 V

VLED = 2 V VR

I = 0.01 A
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Vsupply = 6 V

VLED = 2 V VR

I = 0.01 A

Vsupply = 4 V

VLED = 2 V VR

I = 0.01 A

Vsupply = 8 V

VLED = 2 V VR

I = 0.01 A

Vsupply = 3 V

VLED = 2 V VR

I = 0.01 A
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4) DIGITAL PROCESS DEVICES

INPUT A INPUT B OUTPUT C

INPUT A INPUT B OUTPUT C

INPUT A OUTPUT B

Process devices take information from input devices, process the information, then send it to an output device.

Logic Gate Circuits
A logic gate outputs a signal

( _____/_____  or  _____/_____  or  _____/_____ )
depending on the signal(s) input to it.

Logic gates may have one or more inputs.
A  t _ _ _ _  t _ _ _ _  shows the output for all possible

input combinations. 

�����������

�����������

�����������

Control circuits in electronic devices use a
combination of logic gates.

For the combinations of logic gates shown, complete
the truth tables:

A B C output

0 0

0 1

1 0

1 1

A B C D E output

0 0 0

0 0 1

0 1 0

0 1 1

1 0 0

1 0 1

1 1 0

1 1 1

outputEDA
B

C

A
B

C

C
A

B
output output

A B C output

0 0

0 1

1 0

1 1

_ _ _   gate

_ _   gate

_ _ _   gate ( _ _ _ _ _ _ _ _ )  
��������



A B C D E output

0 0 0

0 0 1

0 1 0

0 1 1

1 0 0

1 0 1

1 1 0

1 1 1

A B C D E output

0 0 0

0 0 1

0 1 0

0 1 1

1 0 0

1 0 1

1 1 0

1 1 1

A B C D E output

0 0 0

0 0 1

0 1 0

0 1 1

1 0 0

1 0 1

1 1 0

1 1 1

A
B

C

D

E

A
B

C

D

E

A
B

C

D E output

output

output

Simple Logic Gate Control
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push switches

output

output

push switches
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1) Capacitor is uncharged.
Input X = __ , so output Y = __ .

2) Capacitor charges up.
Input X = __ , so output Y = __ .

3) Capacitor discharges, so is uncharged again.
4) This process keeps r _ _ _ _ _ _ _ _  at

r _ _ _ _ _ _  i _ _ _ _ _ _ _ _ , so produces
c _ _ _ _  p _ _ _ _ _.

To get more clock pulses every second (increased
frequency), we __________ the resistance of the
resistor or __________ the capacitance of the

capacitor - And vice versa.

+6 V

0 V

�

���< ���
���=

They are produced in a digital circuit by a
s _ _ _ _ _  o _ _ _ _ _ _ _ _ _

( c _ _ _ _  p _ _ _ _  g _ _ _ _ _ _ _ _ ).

C _ _ _ _  p _ _ _ _ _  are a
continuous series of d _ _ _ _ _ _
p _ _ _ _ _  produced at regular

time intervals. 

Clock Pulses

��>�>�>�>��
�>�>�>�>�>

(a) On the oscilloscope screen
on the right, draw  the shape

of clock pulses output from a
simple oscillator.

(b) Is a simple oscillator circuit analogue or digital?
_____________

(c) Sketch a simple oscillator circuit.
Label the resistor, capacitor and inverter.

(d) Explain how the simple oscillator operates.

(e) Describe how to decrease the frequency of the
clock pulses produced by the simple oscillator.
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Simple oscillator
(clock pulse generator)
circuits produce digital
clock pulses for digital

w _ _ _ _ _ _ and
digital c _ _ _ _ _.

The digital clock pulses are counted by a c _ _ _ _ _ _
circuit - This circuit outputs b _ _ _ _ _  numbers.

The b _ _ _ _ _  numbers are then fed to a d _ _ _ _ _ _
which changes them to a d _ _ _ _ _ _  number for display

on a 7-s _ _ _ _ _ _  d _ _ _ _ _ _. 
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Changing Binary Numbers to Decimal
Binary numbers are used by electronic devices such as

computers and calculators.
Binary numbers are made up of only ones and zeros

- For example: 1010.

This is how to convert a binary number into a
decimal number:
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Convert these binary numbers into decimal numbers:

1001 0101

0010 0111

0100 0110

0011 1000
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The Transistor as an Electronic Switch

A transistor can be used in a circuit as an
electronic s _ _ _ _ _. 

The circuit symbol for an NPN transistor is shown:

A transistor switching circuit is shown:

When a h _ _ _ voltage (___ V or more) is applied
across the voltmeter, the transistor is switched ___.

The transistor then switches the LED ___.

When a l _ _ voltage (less than ___ V) is applied
across the voltmeter, the transistor is switched ___.

The transistor then switches the LED ___.

This transistor
switching circuit is
used to switch on a

warning LED when the
temperature in a

greenhouse gets too
low. Explain how it

works:

Redraw the circuit with the variable resistor and
thermistor swapped about. Explain what happens this

time when the temperature falls.

����
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0 V

+6  V

t

What is the purpose of the variable resistor?

V
0 V

+6  V

The transistor may
be conducting (ON)
or non-conducting

(OFF). 
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This transistor switching
circuit is used to switch on

a warning LED when the
light level in a school
library gets too low for

people to read comfortably.
Explain how it works:

Redraw the circuit with the variable resistor and LDR
swapped about. Explain what happens this time when

the light level falls.

This transistor
switching circuit

contains a capacitor
and switch. It is used to

delay the motor
switching on.

WHEN SWITCH S IS OPEN, THE MOTOR IS ON.
Explain what happens when the switch is closed:

Explain what happens when the switch is opened
again:

What is the purpose of the variable resistor?What is the purpose of the variable resistor?

0 V

+6  V

0 V

+6  V
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5) ANALOGUE PROCESS DEVICES-AMPLIFIERS
Amplifiers play an important part in electronic devices

which have a loudspeaker output - For example:
________________________________________________
________________________________________________

The amplifier increases the a _ _ _ _ _ _ _ _ of the
electrical i _ _ _ _ signal.

As a result, the o _ _ _ _ _  signal has a greater
amplitude than the input signal - It now has enough

e _ _ _ _ _ to power the loudspeaker.

For example, a karaoke machine:
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The audio amplifier does not change the f _ _ _ _ _ _ _ _ of
the input signal - If the input signal has a frequency of

1 000 Hz, the output signal has a frequency of _______ Hz.

The trace below shows the electrical signal from a
microphone which is being input to an amplifier. On the

same trace, draw the possible shape of the output signal.

Voltage Gain of an Amplifier
In an electronic system, the electrical signals are
usually voltages. The number of times an amplifier
increases the amplitude of an input voltage by is

known as the v _ _ _ _ _ _  g _ _ _ of the amplifier
- This does not have a u _ _ _.
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In each case below, calculate the voltage gain of the
amplifier:

input voltage = 12 V, 

output voltage = 36 V

input voltage = 2.5 V, 

output voltage = 75 V

input voltage = 1.2 V, 

output voltage = 24 V

input voltage = 0.15 V, 

output voltage = 45 V

input voltage = 0.25 mV, 

output voltage = 12.5 mV

input voltage = 100 mV, 

output voltage = 2 000 mV

i _ _ _ _ o _ _ _ _ _p _ _ _ _ _ _
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Experiment to Measure the
Voltage Gain of an Amplifier

Describe how you would use this apparatus to measure
the voltage gain of the amplifier.In each case below, calculate the input voltage to the

amplifier:

In each case below, calculate the output voltage from the
amplifier:

input voltage = 0.15 V, 

voltage gain of amplifier = 80

input voltage = 0.15 V, 

voltage gain of amplifier = 200

input voltage = 18 mV, 

voltage gain of amplifier = 30

input voltage = 12.5 mV, 

voltage gain of amplifier = 20

voltage gain of amplifier = 75,

output voltage = 210 mV

voltage gain of amplifier = 15,

output voltage = 25.5 V

voltage gain of amplifier = 250,

output voltage = 90 V

voltage gain of amplifier = 120,

output voltage = 36 mV

amplifier

 ����	���
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a.c. signal
generator

loudspeaker

0.25 V

a.c. voltmeter
(measures

INPUT voltage)

a.c. voltmeter
(measures

OUTPUT voltage)

7.25 V
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Amplifier Power
The electrical power input to and power output from an

amplifier can be calculated using the formula:
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In each case, calculate the power input or power output
of the amplifier:

input voltage = 12 V, 

resistance = 6 ΩΩΩΩ

input voltage = 6 V, 

resistance = 9 ΩΩΩΩ

input voltage = 5 V, 

resistance = 2.5 ΩΩΩΩ

input voltage = 8 V, 

resistance = 8 ΩΩΩΩ

input voltage = 2.5 V, 

resistance = 6.25 ΩΩΩΩ

input voltage = 13 V, 

resistance = 26 ΩΩΩΩ

input voltage = 5.5 V, 

resistance = 0.25 ΩΩΩΩ

output voltage = 12 V, 

resistance = 3 ΩΩΩΩ

output voltage = 2 V, 

resistance = 8 ΩΩΩΩ

output voltage = 9 V, 

resistance = 18 ΩΩΩΩ

output voltage = 100 V, 

resistance = 25 ΩΩΩΩ

output voltage = 5.5 V, 

resistance = 1.25 ΩΩΩΩ

output voltage = 100 V, 

resistance = 500 ΩΩΩΩ

output voltage = 7.5 V, 

resistance = 1.25 ΩΩΩΩ

Note - In amplifier problems, the word "impedance" is
sometimes used instead of the word "resistance".
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Power Gain of an Amplifier
The number of times an amplifier increases the

amplitude of an input power by is known as the
p _ _ _ _  g _ _ _ of the amplifier

- This does not have a u _ _ _.
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In each case below, calculate the power gain of the
amplifier which has amplified the input power:

input power = 10 W, 

output power = 300 W

input power = 2.5 W, 

output power = 15 W

input power = 0.25 mW, 

output power = 525 mW

input power = 3 W, 

output power = 180 W

input power = 0.15 W, 

output power = 36 W

input power = 10mW, 

output power = 350 mW

A loudspeaker of resistance 8 Ω has 6 volts across it.
(a) Calculate the power output of the loudspeaker.
(b) Find the power gain of the amplifier to which the

loudspeaker is connected if the input power to the
amplifier is 0.05 W. 

(a) Calculate the power output of a loudspeaker of
resistance 12 Ω which has 24 V across it.

(b) Find the power gain of the amplifier to which the
loudspeaker is connected if the input power to the

amplifier is 0.02 W. 

(a) Calculate the power output of a loudspeaker of
resistance 24 Ω which has 8 V across it.

(b) Find the power gain of the amplifier to which the
loudspeaker is connected if the input power to the

amplifier is 0.12 W. 
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4) Digital Process Devices
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5) Analogue Process Devices - Amplifiers
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