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Topic 7: Analytical geometry 95

The distance between the two points 
To find the distance between points we apply the 
Theorem of Pythagoras to deduce the formula using 
the coordinates of the two given points. Given two 
points in a Cartesian plane as (x1, y1) and (x2, y2), 
to obtain the distance of the horizontal line − the 
hypotenuse (d) side of a right-angled triangle, we 
apply the Theorem of Pythagoras as follows:

​d​ 2​ = ​a​ 2​ + ​b​ 2​ 

⇒ ​d​ 2​ = (​x​2​ − ​x​1​​)​ 2​ + (​y​2​ − ​y​1​​)​ 2​ 

⇒ d = ​√
‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒

  (​x​2​ − ​x​1​​)​ 2​ + (​y​2​ − ​y​1​​)​ 2​ ​ 

Therefore, the distance between two points can be obtained through applying the formula:

d = ​√
‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒

  (​x​2​ − ​x​1​​)​ 2​ + (​y​2​ − ​y​1​​)​ 2​ ​

EXAMPLE 

Find the distance between two points (−2, 4) and (2, −3).

Solution

d = ​√
‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒

  (​x​2​ − ​x​1​​)​ 2​ + (​y​2​ − ​y​1​​)​ 2​ ​ 

⇒ d = ​√
‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒

  ​[ ​( −2 − 2 )​​]​ 2​ +  [​4 − ​( −3 )​​]​ 2​ ​

⇒ d = ​√
‒‒‒‒‒‒‒‒‒‒‒‒‒‒‒

(−4​)​ 2​ + (7 ​​)​ 2​ 

⇒ d = ​√‒‒‒‒‒‒‒‒‒‒16 + 49 ​ 

⇒ d = ​√‒‒‒‒65 ​

Exercise 2
1. Find the distance between the following two points.

1.1	 (4; 1) and (5; −2)	 1.2	 (3; 2) and (−7; 4)
1.3	 (5; 7) and (3; 1)	 1.4	 (−2; −5) and (−1; 3)
1.5	 (−3; 6) and (5; −4)	 1.6	 (10; 8) and (11; −3)
1.7	 (−5; 13) and (−7; −9)	 1.8	 (4; 7) and (8; 9)
1.9	 (−7; −3) and (5; 12)	 1.10	 (−8; −13) and (−7; −5)

Line segments joining points

The gradient of the line segment joining the points
The gradient of the line segment joining the points can be calculated through using the formula:

m = 
y2 − y1______
x2 − x1

A(x1; y1)

B(x2; y2)

(y2 − y1)

(x2 − x1)

d = √ (x2 − x1)2 + (y2 − y1)2
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