Unit 8: Electrical operations
LO3: Be able to construct electrical and electronic
circuits
Interpreting circuit diagrams
Instructions and answers for teachers
These instructions should accompany the OCR resource ‘Interpreting circuit diagrams’ activity which
supports Cambridge Technicals in Engineering Level 3.

The Activity:
For this Activity learners are required to identify the overall function of a circuit.
For Activity 2, learners are required to complete a table identifying the type of component shown in the circuit diagram.
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2 hours
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Activity 1
For this Activity learners are required to identify the overall function of the circuit shown below.
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Teachers might task learners to undertake some research, or could use Activity 1 as a class based
discussion.
The circuit shown in the circuit diagram is of a regulated power supply, which converts an AC mains
voltage to a stabilised DC voltage.
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Activity 2
For Activity 2, learners are required to complete a table identifying the type of component shown in the
circuit diagram. The table includes component values, or part identification number. Solutions are
shown below.
Label

Part number or Value

Component Type

FS1

2A / 240 V

Fuse

VR1

275 V diameter 10 mm

Varistor

TR1

240 V/12 V 5VA

Transformer (step down)

D1 to D4

IN4001

Diode

C1

2200 µF / 25 V Electrolytic

Electrolytic capacitor

C2

0.1 µF / 25 V Ceramic

Ceramic (non-polarised)
capacitor
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C3

10 µF / 25 V Electrolytic

Electrolytic capacitor

R1

4.7 K

Resistor - variable

R2

1K

Resistor - fixed

REG1

7805

Voltage regulator 5V type

LED1

L-7113LID

Light Emitting Diode

Activity 3
In Activity 3, learners are required to identify the function of each component (or group of components) in
the circuit diagram. Solutions are shown below.
Label

Function in circuit

FS1

The fuse protects the circuit from overcurrent

VR1

The varistor is a variable resistor whose resistance changes with varying voltage
applied across it. It protects the circuit against voltage spikes at the AC input and
provides over voltage protection

TR1

TR1 is a step down transformer which converts 240 V AC input to 12 V AC

D1 to D4

D1 to D4 – forms a full-wave bridge rectifier converting AC voltage from
transformer (12 V AC) into a DC voltage

C1

C1 is a smoothing capacitor which removes the ripple from the 12 V DC produced
by the bridge rectifier

REG1

REG1 is a 5V regulator which converts the smoothed 12 V DC to a regulated DC
supply

R1

R1 is used to adjust the output voltage from the regulator – making this power
supplies output variable

C2

C2 works in conjunction with C3 to provide filtering (smoothing) of the DC output

C3

As above, C3 and C2 work in conjunction to provide further smoothing of the DC
output

R2

R2 is a current limiting resistor

LED1

LED1 is a Light Emitting Diode which indicates that the power supply is working.
It is supplied via current limiting resistor R2

Overall function of the circuit can be summarised as below:
AC voltage at 240 V enters the circuit at the left hand side via fuse F1. Fuse F1 provides protection
against overcurrent. Varistor VR1 is connected across the AC supply providing protection against
voltage spikes (over voltage protection). The 240 V AC is stepped down by transformer TR1 to 12 V AC.
It is then rectified to a DC voltage by the full-wave bridge rectifier configuration of diodes D1 to D4.
Capacitor C1 smoothes the DC voltage which then enters voltage regulator REG1. The output voltage
of REG1 can be adjusted using resistor R1. Capacitors C2 and C3 further smooth the output DC voltage
from the power supply circuit. LED1 provides an indication that the circuit is operating, and is supplied
via current limiting resistor R2. Stabilised DC voltage leaves the circuit at the right hand side.
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Teachers could extend the activity with learners investigating data sheets for components in the circuit,
such as the 7805 voltage regulator or the IN4001 diode.
The circuit, as shown, could be constructed or simulated as a fully working circuit. It might also be used
as a fault finding activity.

We’d like to know your view on the resources we produce. By clicking on ‘Like’ or ‘Dislike’ you can help us to ensure that
our resources work for you. When the email template pops up please add additional comments if you wish and then just
click ‘Send’. Thank you.
If you do not currently offer this OCR qualification but would like to do so, please complete the Expression of Interest Form
which can be found here: www.ocr.org.uk/expression-of-interest

OCR Resources: the small print
OCR’s resources are provided to support the teaching of OCR specifications, but in no way constitute an endorsed teaching method that is required by the Board,
and the decision to use them lies with the individual teacher. Whilst every effort is made to ensure the accuracy of the content, OCR cannot be held responsible
for any errors or omissions within these resources.
© OCR 2015 - This resource may be freely copied and distributed, as long as the OCR logo and this message remain intact and OCR is acknowledged as the
originator of this work.
OCR acknowledges the use of the following content: English and Maths icon: Air0ne/Shutterstock.com
Please get in touch if you want to discuss the accessibility of resources we offer to support delivery of our qualifications: resources.feedback@ocr.org.uk

Version 1

