Series and Parallel Circuits
Instructions and answers for teachers
These instructions should accompany the OCR resource ‘Series and Parallel Circuits’ activity
which supports OCR GCSE (9–1) Twenty First Century Physics B.

The Activity:
The checkpoint activity is a selection of activities designed to check the key areas from Key Stage 3 before moving
forward to Key Stage 4. The activities can be done individually or together.

This activity offers an
opportunity for English skills
development.
Associated materials
‘Series and Parallel Circuits’ Checkpoint Task learner activity Sheet

This resource is an exemplar of the types of materials that will be provided to assist in the teaching of the new
qualifications being developed for first teaching in 2016. It can be used to teach existing qualifications but may
be updated in the future to reflect changes in the new qualifications. Please check the OCR website for updates
and additional resources being released. We would welcome your feedback so please get in touch.
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Task Instructions
The activity consists of a series of four questions on current and potential difference in series and
parallel circuits, and on the necessity for complete circuits. The first question is intended to diagnose
student understanding of the importance of complete circuits and the effect of short circuiting. All but the
very weakest students should be able to deal with this question easily.

The second question is aimed at giving students a chance to show their knowledge and understanding of
the effects of the number of cells and bulbs on the potential difference at various points around series
circuits. The main ideas that students will need to use are that more cells gives a greater total potential
difference and that the potential difference is used up over the various resistances in the circuit.

The third question is similar to the second, except that it concentrates on the effect of cells and
resistance on the current around the circuit. In this case, both series and parallel circuits are considered
and the effect of short circuiting some of the components is also considered. The main ideas which
students will need to use are that current is divided at a junction in a circuit but stays the same in any
closed loop and that any short circuited component can be discounted, as there is a lower resistance
route for the current.

The final question uses the idea of a two way switch to be able to turn on a light from the front or back
door of a house to diagnose student understanding of complete circuits in a more everyday setting.

The activity can be used as a test before teaching the topics at KS4, in which case the teacher should be
able to identify any difficulties the students have and correct these before moving on. It could also be
used as a focus for discussion in an introductory lesson to the KS4 work; students might be asked to
discuss the work in groups and develop clear reasons for their answers before feeding back to the class
or to each other on their answers and reasons. In the latter case the teacher will need to attend carefully
to the groups so that any difficulties can be identified and dealt with before moving on.

For less able students the circuits could actually be made and this will give a more kinaesthetic and
concrete aspect to the work. For more able students, the questions could be used as a starter for a
lesson at the beginning of the work on circuits, just to remind students of their previous work.
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1 a) In the circuit shown below, what happens if:
i) only switch A is closed?
Bulbs X and Z both light up. With switch A closed there is one complete circuit and this includes
bulbs X and Z.
ii) only switch B is closed?
Nothing lights up. With only switch B closed there is no complete circuit and so no current can
flow.
iii) both A and C are closed?
X lights up. With switches A and C closed there is a complete circuit; all of the current must
pass through bulb X but it has a ‘choice’ to go through bulb Z or through switch C; since the
latter has a much lower resistance, the current will pass through C rather than the bulb Z and so
Z will not light up.
iv) all of the switches are closed?
X and Y light up. There is a complete circuit but with switch B closed half of the current will flow
through bulb X and half through bulb Y (as they have equal resistance) and, as in part (iii) the
current will flow through C rather than bulb Z.
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b) In the circuit shown below, what happens if:
i)

only switch A is closed?

X, Y and Z all light up. There is a single complete circuit and so the current must pass through
all three bulbs.
ii) only switch B is closed?
Nothing lights up. There is no complete circuit and so no current can flow.
iii) both switches A and C are closed?
Y and Z light up. There is a complete circuit but the current has a ‘choice’ between passing
through bulb X (high resistance) or switch B (low resistance) and most will flow through B,
meaning X is not lit up. All of the current must flow through bulbs Y and Z.
iv) all of the switches are closed?
Nothing lights up. There is a complete circuit and a current will flow but it has a low resistance
route through switches B and C and so little will flow through the bulbs, hence they will not light.
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c) In the circuit shown below, what happens if:
i)

only switch A is closed?

Nothing lights up. There is no complete circuit and so no current flows.
ii) only switch B is closed?
Nothing lights up. There is again no complete circuit and so no current can flow.
iii) both switches A, B and C are closed?
X and Y light up. There are two complete circuits, allowing current to flow through bulb X and
switch B and bulb Y and switch C; as these have equal resistance, equal current will flow in
each.
iv) all of the switches are closed?
X, Y and Z all light up. This time there are three equal resistance circuits and so all the bulbs
will light.
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2.

In these 5 circuits, all the bulbs are the same, and all the cells are the same:

a) Which voltmeter will have the highest reading? Why do you think this is?
V3 – we are measuring the ‘voltage’ across three cells; you may want to emphasise that each
bulb has the same potential difference across it as V1, but that collectively the bulbs have three
times this potential difference, to more able students.
b) Which circuit will have the biggest current flowing? Can you explain why?
The second circuit will have the largest current as it has the largest ‘voltage’ per bulb; in this
circuit there are two cells to one bulb, in all the others there is one cell per bulb.
c) Starting with the highest, write down the voltmeter readings in order.
V3, V2 and V5, V1 and V4. V3 was explained in part (a); V2 has two cells to one bulb and V5 has
one cell per bulb but there are two bulbs, so twice the ‘voltage’; V1 and V4 have one cell per
bulb and measure the ‘voltage’ across one bulb.
d) Will the bulb with V2 across it be brighter that the bulb with V5 across it?
The bulb with V2 across it will be brighter than the bulb with V5 across it, as the voltage for each
bulb is twice as much in this circuit; there is twice as much energy for the bulb in V2 than for the
bulbs in V5.
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3.

In these 4 circuits, all the bulbs are the same, and all the cells are the same:

a) What is the reading on ammeter A4?
The reading on A4 will be (very nearly) zero. There are two complete circuits, one through the
bulb and one through the short circuit; as the latter has a much lower resistance, very little
current will flow through the bulb.
b) In which circuit will the bulb(s) be brightest?
The bulbs will be brightest in the last circuit (A5). Due to the low resistance route around the
middle bulb, each bulb has the ‘voltage’ from one and a half cells; in A1 it is one cell per bulb, in
A2/A3 there is one cell’s ‘voltage’ per bulb but the energy has to be shared; A4 was dealt with in
part (a).
c) Which ammeter has the highest reading? Can you explain why?
A2. The combined resistance of the two bulbs in parallel will be less than either bulb and so a
larger current can flow in the common part of the circuit.
d) Starting with the highest, write down the ammeter readings in order.
A2, A5, A1, A3, A4

Version 1

4.

The diagram below shows a house with a circuit using 2-way switches. Point A can be connected to
either point B or point C. This circuit is being used to turn the light on at either the front door of the
house or the back door.

a) How can you turn the light on?
Move the switch at the front door from B to C OR move the switch at the back door from F to E.
Both of these will make a complete circuit and the light will come on.
b) Explain how the circuit works. You can use letters from the diagram to help you.
In the diagram, there are two breaks in the circuit, one between A and C and the other between
D and E. When either switch is moved, the circuit is made complete and the light will come on.
We can break the circuit again, and so turn the light off, by moving either switch to the open
position.
c) Why is this a good circuit to use for this job?
The circuit can be switched on and off at two points and so we do not have to cross the room in
the dark to switch the light on if we come in through the wrong door. The circuit is also simple to
make, requiring only two switches and some extra wire.
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We’d like to know your view on the resources we produce. By clicking on the ‘Like’ or ‘Dislike’ button 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. We update our resources on a regular basis, so please check the OCR website to ensure you have the most up to date version.
© 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: Maths and English icons: Air0ne/Shutterstock.com , Thumbs up and down icons: alexwhite/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
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