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Example 29

A robot vacuum cleaner is located
at A(4,10). It currently cleans by
moving along a straight line from
point A to point B(19,5). The
robot charging station is located at
point E(6, 3). The vacuum cleaner
will have to return to point E to
recharge before it reaches point
B. It is programmed so that it

will turn towards E at a point

D on [AB] such that [ED] is the
shortest distance from E to [AB].
Find the coordinates of point D.
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The shortest distance
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Exercise 4H

1 Two friends, Alison and Bernard, are
walking along two different roads. The
roads can be represented by the lines with

1

equations y=-x+410 and y=2x-100.

2

Alison is on the first road at the point with
coordinates (0,410) and Bernard is at the
point with coordinates (50, =75).

a Verily that Bernard is on the road with
)
equation y =—x-100.

b Find the coordinates of the point of
intersection of the two roads.

2 Find the equation of the perpendicular

bisector of each of the following line segments:

a the line segment joining A(2, 2) and
B(4, 6)

b [CD], if the equation of the line passing
through C and D is x + y = 3 and the
midpoint of [CD] is (2, 1).

Find the shortest distance from a
hotel located at (2,4) to a straight road
with equation 3x + 5y + 8 = 0.

Two towns are located at points A(2,-2)
and B(8,5). A new school is to be built on a
straight road with equation —x +7y = —4.
Find the location of the school so that it is
equidistant from the two towns.

A triangular park has vertices at A(-1,-1),
B(4,4) and C(7,~1). A fountain is to be
built that is equidistant from all vertices.
Find the location D of the fountain.
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Example 30

Two towns are located at point A(2, 20) and point B(14, 24), and a nearby road R is a straight
line with equation —x + y = 4. A new taxi firm wants to find a location for a taxi station on
the path R, so that the combined distance from the taxi station 1o the two towns A and B is

shortest. °

Continued on next page
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°a Draw a perpendicular from B to line R.

b Mark the intersection point C of road R and the
perpendicular through B.

¢ Find E on [BC] such that BC = CE.

Point F(10, 14) lies on line R.

d State the relationship between the lines FC and BE.
e Show that AF + BF = AF + FE.

f From AAFE, explain why AE < AF + FE.

AE intersects road R at point D.

g Show that D is the point on road R such that the ¥
combined distance from it to the two towns A and B is 0l 2 46 810121416182022
shortest.

h  Find the coordinates of D.

The shortest distance




