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Analytic geometry
Coordinate geometry made clear: distance, midpoint, equations of lines and circles in the coordinate plane, with a drag-
the-points tool and exam-style questions.

Coordinate geometry turns shapes into numbers: every point becomes a pair , every line becomes an
equation, and so does every circle. The central idea is that the distance between two points is the
Pythagorean theorem: the legs are the difference in  and the difference in . With that, geometry questions
become calculations.

Worked examples, step by step

Worked example: A line through two points and its
perpendicular
Find the equation of line  through  and .
Then find line , perpendicular to , through .

1. . .

2. .

3. . Check at :
 ✓.

Answer:  and 

Worked example: What kind of triangle is this?
Points ,  and  form a triangle. Classify
it by its sides and angles and find its area.

1. ; ; 
.

2. : isosceles. : right angle
at .

3. Area: legs  and , .

Answer: Right isosceles, area 

Mistakes that cost points

Adding the differences instead of using Pythagoras

✗ Wrong
 between  and  

✓ Right
The differences are legs:

.

Getting the center’s signs wrong

✗ Wrong
:

center 

✓ Right
The form is : 

. Center .

Confusing  with 

✗ Wrong
:

radius 

✓ Right
The right side is : 

.

Perpendicular by only changing the sign

✗ Wrong
Perpendicular to :

✓ Right
Flip and change the sign:

, since 
.
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Distance and midpoint

The midpoint is the average of the
coordinates. The distance is the
hypotenuse of a right triangle drawn
between the points.

Rule 1

d = ​(x ​ − x ​) + (y ​ − y ​)2 1
2

2 1
2

M = ​,  ​(
2

x ​ + x ​1 2

2
y ​ + y ​1 2 )

Equation of a line

Parallel lines have the same slope.
Perpendicular lines have : flip
and change the sign ( ).

Rule 2

y − y ​ =0 m(x − x ​) m =0 ​

x ​ − x ​2 1

y ​ − y ​2 1

m ​ ⋅1 m ​ =2 −1
2 → − ​2

1

Circle

Center  and radius . Watch the signs:
 means . And the right side is

, not .

Rule 3

(x − a) +2 (y − b) =2 r2

(a, b) r

(x + 2)2 a = −2
r2 r

r A(1, 2) B(3, 8)
s r B

m ​ =r ​ =2
6 3 y − 2 = 3(x − 1) ⇒ r : y = 3x − 1

m ​ =s − ​3
1

y − 8 = − ​(x −3
1 3) ⇒ s : y = − ​x +3

1 9 B

−1 + 9 = 8

r : y = 3x − 1 s : y = − ​x +3
1 9

A(1, 1) B(4, 5) C(8, 2)

AB = ​ =9 + 16 5 BC = ​ =16 + 9 5 AC =
​ =49 + 1 ​50

AB = BC 5 +2 5 =2 50 = AC2

B

5 5 ​ =2
5⋅5 12.5

12.5

d (1, 2) (4, 6) =
3 + 4 = 7 d = ​ =3 + 42 2 5

(x + 2) +2 (y − 5) =2 9
(2, −5)

(x − a)2 x + 2 =
x − (−2) (−2, 5)

r2 r

(x − 1) +2 (y − 2) =2 36

36

r2 r =
​ =36 6

m = 2

m = −2 m = − ​2
1 2 ⋅ − ​ =( 2

1 ) −1


