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2.1 Locus as a Set of Points
Work on the following questions with a partner.
a) Discuss the path of a swinging pendulum bob. Describe and make a sketch of the path.

b) Describe and make a sketch of the path followed by the tip of the second hand of a wall clock.

c) Discuss the movement of the Earth around the Sun. Describe and make a sketch of the path taken by the Earth.

d) Discuss the movement of the tip of a man’s nose when he is walking along a straight line on level ground. What assumption do you have to make before you can simplify the description of the path? Make a sketch of the path.

e) Do you find that the movements of the objects discussed above follow regular path?
f) Do movements of objects always follow regular paths? If not, can you give some examples of movements of objects which do not follow regular paths?

g) In your sketches of paths of the objects, are the paths represented by sets of points which show the different positions of the objects? In Mathematics, these sets of points are know as _____________.

h) The singular of ________________ is ________________.
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2.2 Loci in Two Dimensions
Consider the following example:
· Mark a point O on the centre of the space provided below. 
· Then mark a number of points, each of which is exactly 2 cm from O. 
· Imagine that you have marked a hundred or a thousand or even a million of such points. What can you conclude about these points, each of which is 2 cm from O?
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Consider the following example:
· On the space provided below, draw a line XY across the middle of the space.

· Mark a number of points 2 cm away from XY with some of the points on the top and some on the bottom of XY.

· Imagine you have marked a million of such points. What can you say about these points, each of which is 2 cm from XY?


[image: image2]
Consider the following example:
· In the given space below, draw a line XY 4 cm long across the middle of the space.
· Mark a number of points, each of which is equidistant from X and Y. Have some of the points above and some below the line XY.

· Imagine that you have marked a large number of such points. What can you say about these points, each of which is equidistant from X and Y?

[image: image3]
Consider the following example:

· On the space provided below, draw two lines AB and XY to intersect at a point O.
· Mark a number of points which are equidistant from AB and XY.

· Imagine that you have marked a large number of such points. What can you say about these points, each of which is equidistant from AB and XY?
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Practice 1
1. Two straight line AB and CD intersect at right angles at the point O. Draw, using same diagram,
· The locus of a point 2.5 cm from O
· The locus of a point 3 cm from CD
· The locus of a point equidistant from C and O
· The locus of a point equidistant from OB and OD
2. Construct an angle XYZ equal to 
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. Draw the locus of a point P which moves such that it is equidistant from XY and YZ.

3. Construct 
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 in which AB = 6 cm, BC = 7 cm and CA = 8 cm. Draw the locus of P such that P is equidistant from A and C.

4. Construct 
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 in which QR = 8 cm, 
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 and PR = 9 cm. Construct the locus which represents points equidistant from PQ and QR.

2.3 Intersections of Loci
Important:
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Consider the following example:
a) Using ruler and compasses, construct 
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 in which 
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b) On the same diagram, draw

i) The locus of a point which is 4.6 cm from A
ii) The locus of a point which is equidistant from BA and BC.

c) Find the distance between two points which are 4.6 cm from A and equidistant from BA and BC. Give your answer in centimeters and correct to 1 decimal place.

Consider the following example:
Three towns, A, B and C, on an island are such that C is 90 km due east of B. Given that B and C are 70 km and 60 km from A respectively.

a) Using a scale of 1 cm to represent 10 km, make an accurate drawing of the locations of the three towns.
b) Use your drawing to find the bearing of A from B.

c) An offshore fish farm P is 30 km from A and is equidistant from B and C. On your scale drawing, construct the locus of points which are

i) 30 km from town A

ii) equidistant from town B and C


Mark clearly the point P.

d) The owner of the fish farm P plans to have a second fish farm at a site Q which is also 30 km from A but such that 
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On the same scale drawing, construct the locus of X such that 
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Mark clearly the point Q.

e) By making appropriate measurements, find the distance of Q from P.

Practice 2
A playground is in the shape of a triangle ABC in which 
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. A seesaw S in the playground is 55m from A and equidistant from B and C.
a) Using a scale of 1cm to represent 10m, make an accurate scale drawing of the playground.

b) On the same diagram, draw the locus which represents all the points inside the triangle which are

i) 55m from A

ii) Equidistant from B and C.

c) Mark clearly on you diagram, the position of seesaw S.

d) Measure the length BS and find the distance of the seesaw S from B.

A factory occupies a quadrilateral site ABCD in which 
[image: image19.wmf]m

AB

110

=

, 
[image: image20.wmf]°

=

Ð

65

BAD

, 
[image: image21.wmf]m

AD

90

=

, 
[image: image22.wmf]°

=

Ð

110

ADC

 and 
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a) Using a scale of 1cm to represent 10m, construct a plan of the quadrilateral ABCD. Measure 
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Two fuel storage tanks, S and T, are located 30m from C and 15m from BD respectively.

b) On the same diagram, draw the locus which represents all the points inside the quadrilateral which are
i) 30m from C

ii) 15m from BD

c) Mark clearly on your diagram, the positions of the tanks S and T.

d) By measurement, find the distance between S and T.

2.4 Further Loci
In this section, we will study some more loci.
Example 1:
If 
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. Find the locus of P.

[image: image52.emf]�

r

�

O


Example 2:

If 
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. Find the locus of P.
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Example 3:
a) The locus of a point P, whose distance from a fixed point O is 
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, is represented by ______________________________________________________________________________________________________________________________________________________________
b) If 
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, the locus of P __________________________ include the points on the ____________________ and the _________________________ will be represented by a ________________________________ .

c) If 
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, then the locus of P is the set of all the points ____________________ the circle.

d) If 
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, then the locus of P is the set of all the points ___________________ the circle, as well as the points on the ______________________ .
e) If 
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, then the locus of P is the set of all points __________________ the two concentric circles, centre O, radii 1cm and 2cm respectively and ___________________ the points on the circumference.
Example 4:

a) If X and Y are two fixed points, and if a point P moves in a plane such that PX=PY, then the locus of P is the __________________________________ of the line XY.
b) If P moves such that 
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, the locus of P is the set of points on the X side of the _________________________________ including the perpendicular bisector which is represented by a ________________ line.
c) If P moves such that 
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, the locus of P is the set of points on the X side of the __________________________________ excluding the perpendicular bisector which is represented by a ________________ line.

Practice 3:

Draw a rectangle PQRS with SR = 6cm and PS = 4cm.
a) On the diagram, draw the locus of points within the rectangle which are

i) 4 cm from P,
ii) equidistant from P and Q,

iii) 1 cm from PQ.

b) Mark and label on the diagram, a possible position of a point A with rectangle PQRS such that 
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c) A point B within rectangle PQRS is such that 
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On the diagram, shade the region where B must lie.

Practice 4:
Construct a parallelogram PQRS in which 
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 Measure and write down the length of PR.
On the same diagram, construct

a) The locus of a point X which moves so that it is equidistant from PQ and RQ,

b) The locus of a point Y which moves so that 
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The position of a point Z, which lies inside the parallelogram, is such that 
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 and Z is nearer to PQ than to RQ.

Indicate clearly by shading, the region in which the point Z must lie.

Construct 
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 in which AB=8cm, BC=7.5cm and AC=6cm. On the same diagram, construct
a) The locus of point P on the same side of AB as the point C such that the area of 
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b) The locus of a point

i) Equidistant from A and B

ii) Equidistant from A and C

iii) The circle through A, B and C.

Summary
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In general, the locus of a variable point can be defined as the ___________ traced out by an object moving in a ________________ manner.





More generally, we define the locus of a variable point as a ________ of points satisfying certain _________________.





In general, the locus of a point which is at a given ______________ d from a given _______________ O is a ___________ with centre _____ and radius _____.





In general, the loci of a point which is at a given ______________ d from a given __________________________ XY are two ______________ lines ______________ to XY and at a distance d from XY.





In general, the locus of a point which is ____________________ from two given ____________ X and Y is the ___________________________________ of the line XY.





In general, the locus of a point which is ___________________ from two given intersecting ____________________________ is a ___________ of ______________ lines which ______________ the angles between the two given lines.





If __________ or __________ loci intersect at a point P, then P 


____________________ the conditions of the loci simultaneously.





The locus of a point P which moves such that the area of � EMBED Equation.3  ��� remains constant is a set of points of the two lines l and m ____________________ and _______________________ from AB.





The locus of a point P which moves such that � EMBED Equation.3  ��� with X and Y fixed is a ______________ with _______________ XY _________________ the points X and Y.





Locus


A set of points that satisfies certain given condition(s) is called a locus.


A locus may be a line, a curve or a plane region.





Geometrical Properties Related to Loci in Two Dimensions


The locus of points which are at a given distance from a fixed point O, is a circle. See Fig 1.





The locus of points which are at a given distance from a fixed line AB, is a pair of parallel lines, one on each side of AB. See Fig 2.








The locus of points which are at a given distance from two fixed points A and B, is the perpendicular bisector of AB. See Fig 3.





The locus of points which are equidistant from two given intersecting lines AB and CD, is the pair of parallel lines, m and n which bisect the angles made by the given lines. See Fig 4.
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                                  Fig 3                                             Fig 4
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