Circles
Teacher’s Notes

Overview

‘Mobile Phone Tracking’ and ‘Santa is Lost!’ are two similar problem solving activities based on finding the point of intersection of three circles within the context of triangulating mobile phone signals.
Background information

In July 2005 one of the terrorists from the failed London bombings was caught in Italy by tracking his mobile phone signal:  http://news.bbc.co.uk/1/hi/technology/4738219.stm 

When a mobile phone is powered on, it regularly sends out a ‘check’ signal which is picked up by nearby masts, also known as base stations or cells (hence ‘cell phone’).  You can hear this signal by placing your mobile phone next to a speaker or radio, you can often hear the noise on your car radio immediately preceding a call or text message, however, when no call/message comes through this is the phone ‘checking in’ with the nearest base station.

By comparing the signal strengths and time lags for the signals at each base station, the network can calculate how far your phone is from each base station and hence triangulate its location.
Resources
· PowerPoint file:
Mobile Phone Tracking.ppt


Or 
Santa is Lost!.ppt 
(included in activity folder)

· Pupil sheet
· Hint sheet
It is intended that the hint sheets could be cut up and issued to individuals/groups as required, the hints are available within the presentations for whole class viewing.

No calculators or squared paper are necessary.

How to use the activities
The activities can be used together or singly, pupils working individually or in small groups.
If using both activities it is recommended that ‘Mobile Phone Tracking’ is used first as it includes explanation of the context and diagram of the circles and their centre/radii for a clearer starting point.  

‘Santa is Lost!’ requires the pupil(s) to define their own origin before determining the equations of the circles and could be used subsequently or on its own for greater challenge.  Additionally, the Circles topic is often worked on close to Christmas!  These activities can be completed in one period.
Solution

Mobile Phone Tracking – (3,4)

Santa is Lost! – Alness Golf Club (coordinates will vary depending on pupil defined origin)
Additional Information

To create a problem local to your school the locations of mobile phone masts in your area can be found using http://www.sitefinder.ofcom.org.uk/.
To use this site click on Scotland on the map then enter a postcode or town and click Search. (
There are controls on the right to zoom in/out or centre the map. (
You can move the map NESW, etc by clicking on the arrows around the map. (
Mobile phone masts show up as blue triangles(, clicking on a triangle will bring up a pop-up giving information about the mast, e.g. the operator. (
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Ref.

Station Type Macrocell
Height of 15 Metres.
Antenna

Frequency Range [ 1800 Mz

Transmitter 26.3 dBW
Power
Maximum 32 dBW.

licensed power

Type of asu
Transmission

Visit the Erequently Asked
Questions page for general
Qquestions related to this site, and to
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The maps from Ordnance Survey and Google are of better quality so it is worth noting roughly where the masts are situated and then marking them on a printout from OS or Google.

Digital maps can be sourced from the Ordnance Survey website http://www.ordnancesurvey.co.uk/oswebsite/getamap/ or Google Maps http://maps.google.co.uk/maps 
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