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Division of a line segment in the plane

B Coordinates of internal and external dividing points

® Formulae

Let AB be any line segment in the coordinate plane and P a point that divides AB in into segments AP and PB such that the
ratio of AP te PB is m : #; that is, J;l'_]g = L Tf A(xy_yy) and Blxy, y3), determine the coardinates of P(x, y).
p .

Figure 1 represents the situation deseribed above.
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Figure 1
Imagine that we translate APB to position A' P'B'. Note that A4'P" P'= AA'B" B'. Then j' }f :, = % Or,
equivalently
m_ _ _mtn —x—x = mixg—x]) ——y = mlxa2—-x1) +x]=>x= mxX3-mx|Hmx x|
x—x] Xo—X] e mtr ne-r
= maatnx
m+n

A similar treatment can be given the y-compenent of P.

Therefore, if 4(x;_y)) and B(xp, y2). and P(x, y) divides AB in the ratio AP : PB = m :n then

Wit B p=Z 2RI where P(x, ») internally divides AB 1)
m+n i

A similar derivation can be given for the codrdinates of a point that externally divides AB; that is, where AP = AB + BP.

= D0 7AN = BRTAN where P(x, ) externally divides AB Q)

m-—n m—n

m Generality

The tormulae of (1) and (2) are general. When the line segment is parallel to an axis, for example the x-axis, y-coordinates
of the points A, B, and P are zero. Thus, only the formula for the x-coordinate is used. When P is the midpoint of AB, the

equations of (1) reduce to the familiar midpoint formulae: x = ch;_xl y= % ;
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