C2 CHAPTER 4

COORDINATE GEOMETRY IN THE (x, y) PLANE

[image: image20.wmf]T

h

e

 

m

i

d

p

o

i

n

t

 

o

f

 

a

 

l

i

n

e

 

j

o

i

n

i

n

g

 

(

x

1

,

 

y

1

)

 

a

n

d

 

(

x

2

,

 

y

2

)

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

i

s

 

è

æ

ç

x

1

+

x

2

2

,

 

y

1

+

y

2

2

ø

ö

÷

 

T

h

e

 

m

i

d

p

o

i

n

t

 

o

f

 

a

 

l

i

n

e

 

j

o

i

n

i

n

g

 

(

x

1

,

 

y

1

)

 

a

n

d

 

(

x

2

,

 

y

2

)

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

i

s

 

è

æ

ç

x

1

+

x

2

2

,

 

y

1

+

y

2

2

ø

ö

÷

 

MID-POINT OF A LINE
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e.g. the midpoint of the line joining (4, 10) and (12, -4) is (8, 3)  

Example

The line AB is a diameter of a circle with centre (5, -6).

A is the point (3, 7).  Find the coordinates of B.

Let B be (x, y)

(5, -6) is the midpoint of the line joining (3, 7) to (x, y)
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Ex 4A

DISTANCE BETWEEN TWO POINTS
Use Pythagoras

[image: image4.wmf]A

 

(

x

1

,

 

y

1

)

 

B

 

(

x

2

,

 

y

2

)

 

(

y

2

–

y

1

)

 

(

x

2

–

x

1

)

 

O

x

y


[image: image21.wmf](

x

–

a

)

2

+

(

y

–

b

)

2

=

r

2

 

(

x

–

a

)

2

+

(

y

–

b

)

2

=

r

2

 


[image: image5.wmf]A

B

2

=

(

x

2

–

x

1

)

2

+

(

y

2

–

y

1

)

2

Þ

A

B

=

(

x

2

–

x

1

)

2

+

(

y

2

–

y

1

)

2

 

A

B

2

=

(

x

2

–

x

1

)

2

+

(

y

2

–

y

1

)

2

Þ

A

B

=

(

x

2

–

x

1

)

2

+

(

y

2

–

y

1

)

2

 


Example

The line joining A (4, -3) and B (-2, 9) is the diameter of a circle.  Find the radius of the circle.
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Ex 4C

CIRCLES

Two facts:

1)   The perpendicular from the centre of a circle to a chord bisects the chord.
2)   The centre of a circle is at the intersection of the perpendicular bisectors of two chords.
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Example

Three points A (2, 5), B (-4, 9) and D (10, 21) lie on a circle.  Find the coordinates of C, the centre of the circle.
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Ex 4B
EQUATION OF A CIRCLE
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Using Pythagoras:


Example 1

Find the equation of the circle with centre (4, -2) and radius 5
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Example 2
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Example 3
AB is the diameter of a circle.  A is (7, -2) and B is (-1, 10).

Find the equation of the circle.
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Example 4

The point P (2, 3) lies on the circle centre (5, -2)

a)
Find the equation of the circle

b)
Find the equation of the tangent to the circle at P
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