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24/ 3/ 16

Straight Lines - Lesson 4

Medians, Perpendicular Bisectors and Altitudes

LT

e Calculate equations of medians, perpendicular bisectors
and altitudes.

e Know the concurrency properties of the above lines.
sC
e Midpoint formula.

e Straight line equation.
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A

To work out the coordinates of the halfway point (aka midpoint)
on a line joining 2 points A (x1,y1) and B (xz, y2),
use the midpoint formula :

L X; + X +
MldpomTM—( 12 2 ZYZ)
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Medians

From a vertex of a triangle
to midpoint of opposite side

e Use A and B to get midpoint M.
e Thenuse C and M to get gradient and equation of median.

Example 1

Find the equation of the median from B in the
triangle with vertices A (2, 1), B (5, - 3)

and C (0, 3).
A
M
B
C
Midpoint M = 2+ 0 / 1+ 3
2 2
M(1,2)
_-3-2 _ -5 5
Mw = 5 -1 ~— 3 7 Mw="7
y - b =m(x - a)
S (23) = - Dy
Y- (-3) = -2 (x -5
4y + 12 = -5(x - 5)

4y + 12 = -5x + 25

5x + 4y = 13
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Perpendicular Bisectors

M Bisects a line at
right angles

e Use A and B to get midpoint M and gradient of AB.
e Then use perp. gradients to get gradient of perp. bisector;
then equation of perp. bisector.

Example 2

Find the equation of the perpendicular bisector of
the line joining S (3,8) and T (4, - 4).

S
M
T
o 3+ 4 8+ (-4
Midpoint M =( 5 Y} 2( ))
M(%,2)
-4 -8  -12 B
Msr = 7 -3 = me = - 12
1
M pere. E

y-2 =3 x-3)
12y - 24

Il

X
I
~|

24y - 48 = 2x - 7

2x - 24y = - 41
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A Altitudes

From a vertex to opposite
side, cutting at right angles

e Use C and B to get gradient of line BC.
e Then use perp. gradients to get gradient of altitude;
then equation of altitude.

Example 3

Find the equation of the altitude from A in the
triangle with vertices A (2,-4),B (- 2, - 8)

and € (5, 1).
A
B
C
_ 1-(8 _ 9 -2
e = 5-(2 77 MT7
mPERP__%
y -b=m(x - a)
y- (4 =-Lx-2

Oy + 36 = -7(x - 2)
9y + 36 = -7x + 14

7x + 9y = -22
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Type of Line What u need 2 work out the equation

Median Midpoint of opposite side and opposite vertex

Perp. Bis.  |[Midpoint of given line and gradient perp. to given line

Altitude Gradient perp. to opposite side and opposite vertex
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Concurrent means meeting at a common point

e The 3 medians of a triangle are
concurrent at the centroid.

e The 3 perpendicular bisectors
of a triangle are concurrent
at the circumcentre,

e The 3 altitudes of a triangle are
concurrent at the orthocentre.
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A

To work out the distance between 2 points A (x1, y1) and B (x2, y2),
use the distance formula :

dag (x2 - x1)° + (y2 - y)°
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CfE Higher Maths

pg. 304 - 5 Ex. 13F All Q
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