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Sample Problem 1.

Determine the centre of the circum-circle of the triangle ABC when A has coordinates (-3,1), B
has coordinates (1,5) and C has coordinates (4,-1).

Solution:

The circum-circle of the triangle is the circle which passes through each of the vertices of the
triangle.

The centre of the circum-circle is the point of intersection of the perpendicular bisectors of the
sides of the triangle.

To solve the problem, we proceed as follows:

Let D and E be the midpoints of the sides AB and BC respectively.
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Then, D = [ _32+ ], L ; 5] = (-1, 3)

andE=[1+4,5+(_1)] =(§,2]
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The slope of the straight lines AB and BC are found as follows:
3 = =T 6

s = 2D o B o
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Let K be the centre of the circum-circle. Then DK is perpendicular to AB and EK is
perpendicular to BC.
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m = -1 and
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We can now determine the equations of the perpendicular lines as follows:
The equation of DK is given by:

y-3=-1(+1)

y=-x+2
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the equation of EK is given by:
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4y -8 =2x - 5
dy = 2x + 3

We determine the coordinates of the point of intersection, K, by solving the system of equations:

Y= =% 42 (1)

4y = 2x + 3 2)
By using (1) and substituting for y in (2), we get,

4(-x + 2) =2x + 3
-4x + 8 = 2x + 3
-6x = -5

5
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6
From (1), we get,

¥
:—_+2 = =
i 6

Therefore, K = é 7 .
6 6

Since K is the centre of the circum-circle, the radius of the circle can be found by computing the
length of AK, BK or CK.
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We can now write the equation of the circle since we have the centre and the radius.

The required circle has equation:
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