
Sample workshop writeup

Problem: Determine the equation for the set of all points (x, y) so that the distance of (x, y)

from (4, 0) is twice the distance of (x, y) from (1, 0). Describe the set geometrically.

Solution: We are asked to find and characterise all points (x, y) in the plane that satisfy

the following property: the distance of (x, y) from (4, 0) should be twice that of (x, y) from

(1, 0).

Recall that in general the distance between any two points (x, y) and (u, v) in the plane

is given by

distance between

(x, y) and (u, v)
=

√
(x− u)2 + (y − v)2

When we apply this to our situation we obtain

distance between

(x, y) and (1, 0)
=

√
(x− 1)2 + (y − 0)2 =

√
(x− 1)2 + y2

and
distance between

(x, y) and (4, 0)
=

√
(x− 4)2 + (y − 0)2 =

√
(x− 4)2 + y2

Now if we are working with a random point (x, y) that satisfies the property above, we

obtain the equation

√
(x− 4)2 + y2 =

twice the distance

between (x, y) and (1, 0)
= 2

√
(x− 1)2 + y2

We can use this to extract information about the point (x, y):√
(x− 4)2 + y2 = 2

√
(x− 1)2 + y2

⇒
(√

(x− 4)2 + y2
)2

=
(

2
√

(x− 1)2 + y2
)2

which means (x− 4)2 + y2 = 4
(
(x− 1)2 + y2

)
and by foiling (x2 − 8x + 16) + y2 = 4

(
x2 − 2x + 1) + y2

)
⇒ x2 − 8x + 16 + y2 = 4x2 − 8x + 4 + 4y2

⇒ 3x2 + 3y2 − 12 = 0

⇒ x2 + y2 = 4
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This last equation describes the circle of radius r = 2 centered at the origin (0, 0). Thus

what we have proven is that any point (x, y) that satisfies the distance property above must

lie on the circle of radius 2 centered at the origin. (And in fact any point lying on this circle

also satisfies the distance property.)

Insert here a picture of the circle of radius 2 centered at the origin. Insert perhaps also a

picture of points on this circle and their distances to (4, 0) and (1, 0).

2


