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1 of 29 – Introduction
Welcome to this session on loci and constructions.
By the end of this session you will be able to:
· Explain how to find a bearing
· Find correct bearings from a starting point
· Find a fixed point from two bearings
· Calculate between scales in maps and scale drawings
· Construct an accurate perpendicular bisector and bisect angles
2 of 29 – Finding and measuring bearings
We use a compass to tell us direction. A compass is broken into 360o which is a full rotation and it has four cardinal points:  north, east, south and west.
North is placed at 0o
East is at 90o 
South is at 180o 
West is at 270o 
The mid-way points (NE, SE, SW, NW) lie exactly half way between the numbers – for example, north east is at 45o .
3 of 29 - Finding and measuring bearings – continued
We use bearings to help us measure direction relating to north and by measuring in degrees.
To find a bearing, always start facing north, then turn clockwise to face the object.
The number of degrees you have turned is the bearing of the object.






4 of 29 – Using a protractor
We can measure the bearing using a protractor to tell us the number of degrees the boat is away from north. Bearings are always given in three figures, so if another boat was at 85o, we would write it as 085o.
The boat is at 105o.
5 of 29 – Finding bearings in reverse
It gets a little trickier when we have to find the bearing in reverse. The bearing of the boat is 060° from the lighthouse. How can we find the bearing of the lighthouse from the ship? 
First, imagine a line pointing north from the boat.
There is now a second angle of 060o between the parallel lines (an alternate angle).
We know that a straight line is 180o.
Add these two angles together 180o  + 060o  = 240o.
6 of 29 – Being careful of wording
Be careful of the wording in exam questions.
For example, to find the bearing of point A from point B
· Draw a line going north from B
· Draw a line from B to A and measure the angle
The bearing A from B is not the same as A to B (which is going the opposite way).
Make sure you read questions carefully to fix your starting point in the right place.
7 of 29 – Question 1
The number of degrees around a compass is…?
· 270 o
· 180 o
· 360 o
· 90 o
Answer:
360 o




8 of 29 – Question 2
The name of the compass direction at 270o is…? 
· West
· South-west
· South
· North-east
Answer:
West
9 of 29 – Question 3
To find a bearing you always start facing…?
· North
· South
· East
· West
Answer:
North
10 of 29 – Question 4
The name of the direction lying halfway between south and west is…? 
· North-west
· South-west
· South-east
· North-east
Answer:
South-west
11 of 29 – Question 5
A bearing is always written with blank figures.
· 2
· 4
· 360
· 3
Answer:
3
12 of 29 – Question 6
The instrument used to measure angles is a…?
· Compass
· Protractor
· Ruler
· Set square
Answer:
Protractor
13 of 29 – Question 7
To find a bearing, always turn in a blank direction.
· Backwards
· Anticlockwise
· Upwards
· Clockwise
Answer:
Clockwise
14 of 29 – Question 8
The bearing of A from B is 070o.  The bearing of B from A is:
· 270 o
· 180 o
· 250 o
· 090 o
Answer:
250 o
15 of 29 – Finding a fixed point from two bearings
We can use two bearings to locate something if we don’t know its position.
For example; there is a submarine 060o from the lighthouse and 270o from the boat.
If we draw in the two lines following these bearings, the lines will cross; this is where the submarine is located.



16 of 29 – Scale drawings
When using maps and scale drawings, as well as bearings for direction, we also have to note the scale so that we can identify the distances involved. Scale is written as a ratio, such as 1:50 which means that for every 1cm on a map, there will be 50cm in real life.
Building plans (or scale drawings) will show a scale written on the image so that the builders can accurately replicate the drawing as a real building.
Diagrams covering smaller areas will show much more detail in close-up than the U.K. map, which has a scale of 1:50,000. 
17 of 29 – Scale drawings – continued
Metric measures are used for maps and scale drawings, so it is essential to remember the conversion scales.   
10 millimetres are in a centimetre.
100 centimetres are in a metre.
1000 metres are in a kilometre.
If the side of the building on a plan is 8cm with a scale of 1:50, you would calculate the real life size using 8cm x 50 = 400cm.
You can then convert to metres: 400cm = 4m.
18 of 29 – Scale drawings – an example
An example: We have a map covering a large area with a scale of 1: 100,000.
A distance on the map between two houses is 2.5mm – to calculate the distance in real life we would use: 2.5mm (on the drawing) x 10,000 (scale factor)  = 250,000mm (in real life).
Millimetres is not a practical way to measure long distances so we may be asked to convert it to kilometres by dividing it by the conversion factors. 
19 of 29 – Scale drawings – an example – continued 
We follow a similar process in reverse to find the distance on a map; if we have a scale of 1: 50,000 and a real life distance of 2.5km, we perform the calculation 2.5 km ÷ 50,000 = 0.00005km.
Kilometres is not a practical way to measure short distances on the map so to convert to smaller units so we can multiply by the conversion factors.




20 of 29 – Question 9
A map is drawn to the scale of 1: 10,000. A 4cm measurement on the map represents an actual distance of…?
· 4 metres
· 40 metres
· 400 metres
Answer:
400 metres
21 of 29 – Question 10
A building plan shows a wall height as 44mm at a scale of 1:100. The actual height of the wall is…?
· 4.4 metres
· 4.4 centimetres
· 44 centimetres
Answer:
4.4 metres
22 of 29 – Question 11
A swimming pool has a length of 25m. Represented on a map at a scale of 1:500 it has a length of…?
· 0.5 metres
· 5 centimetres
· 5 millimetres
Answer:
5 centimetres
23 of 29 – Loci
The locus (plural: loci) of a point is the path made by the point as it moves. In these problems you have to find the path for a given rule or rules.
This shows the locus of a point that moves so that it is always the same distance from a fixed point p.
We would use a pair of compasses to draw this path as it is a circle.




24 of 29 – Perpendicular bisectors
We may need to find the locus (path) of a point that moves so that it remains equidistant (the same distance) from two fixed points. This is called the perpendicular bisector.
We can use a compass to find this path too. 
Set a compass to just over half way across the gap and draw two arcs.
Do exactly the same from the other point.
Draw a line through the cross points – this is the perpendicular bisector.
25 of 29 – Using loci and perpendicular bisectors
Loci and perpendicular bisectors are used to solve problems. For example, a new school is going to be built closer to town C than town B and also within 3 km of town A.
Step 1: Draw the perpendicular bisector of C and B
Step 2: Draw a circle of radius 3 km around A
Step 3: Shade in the region that lies closer to C within the circle
26 of 29 – Bisecting an angle
As well as constructing a perpendicular bisector, we may have to bisect an angle (cut it in half).
Use a compass and pencil again and adjust it to a setting that is smaller than the length of the lines.
1. Draw an arc across each line of the angle
2. Replace the compass on the crossing point and draw another arc
3. Repeat the process on the other side of the angle
Draw a line through the angle and the cross points – this is the bisector.
27 of 29 – Question 12
The length of a car is 3.6 metres. A scale model of the car uses a scale of 1:30.
Work out the length of the scale model of the car.
Give your answer in centimetres.
Answer:
12 cm 
3.6 metres divided by 30 = 0.12m
0.12m = 12cm


28 of 29 – Question 13
The length of a model plane is 80cm using a 1:24 scale.
What is the length of the life-sized plane?
Give your answer in metres.
Answer:
19.2m 
80cm x 24 = 1920cm
1920cm = 19.2m
29 of 29 – Session conclusion
Well done. You have completed this session on loci and constructions.
You should now be able to:
· State how to find a bearing
· Find correct bearings from a starting point
· Find a fixed point from two bearings
· Calculate between scales in maps and scale drawings
· Construct an accurate perpendicular bisector and bisect angles
If you have any questions about anything covered in this session, please speak to your tutor for more help.
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