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Introductory Geometry-3

1. Elementary Geometry.

Geometry

Figure 1: Figure 2:

The focus is on a few nice geometry theorems of a circle. Refer to Figure 1 above.

i In a right angled triangle the median from the vertex of the right angle
is equal to half the hypotenuse. Converse is also true. (Do refresh the
proof quickly)

ii The angle inscribed in a circle on its diameter (AB) is a right an-
gle. Conversely, a right angle drawn with the diameter (AB) as its
hypotenuse will have its vertex (C) on the circle with diameter AB.
(Prove using above theorem, see Figure 1).

iii The locus of such points as described above C will be a circle minus
two points (i.e., the two end points A and B). (follows from theorems
above).

Some Illustrative problems

The above theorems can be used to solve interesting problems, we shall illustrate with
a few examples.

i Refer figure 2. We have a circle whose centre is not known. Suggest a construction
which enables this. (There are multiple answers, see figure for one answer).
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Figure 3: Figure 4:

Some Illustrative problems

The above theorems can be used to solve interesting problems, we shall illustrate with
a few examples.

i Refer figure 3. A segment AB has a circle with AB as diameter. Prove that if a
point M is inside the circle them ∠AMB has to be obtuse and if point M is outside
then ∠AMB has to be acute.

ii Refer figure 4. A circle is drawn with center O. A point A is on the circle and
several chords are drawn from this fixed point A. We choose the midpoint of these
chords. What is the locus of all these midpoints. See figure 4 for the answer.

iii Refer figure 5 below. A triangle ABC is drawn and altitudes AA1 and BB1 are
drawn from vertices A and B and they meet at H. Prove that we can draw a single
circle that passes through A1, B1, C and H. Such four points are called concyclic.

Figure 5:

Tasks

Task 1) Construct a tangent to a circle passing through a given point located outside the
circle. Task 2) Construct a right-angled triangle given the length of the hypotenuse
and the length of the altitude drawn from the vertex of the right angle to the hy-
potenuse. Task 3) Consider a triangle ABC with circles drawn with sides AB and AC
as diameters. These circles intersect at A and also at another point M . Prove that
B,M and C are collinear (they lie on a single line). Task 4) Given a circle and two
points M and K inside of it. Inscribe a right angled triangle inside the circle so that
its non-hypotenuse sides pass through the data points M and K. Task 5) Consider a
right angled triangle ACB which has the right angle at C, a circle is drawn with AC
as diameter. This circle cuts the hypotenuse AB at D. A tangent is drawn to this
circle at D. Show that this tangent bisects the side BC. Task 6) Let the point O be
the center of the inscribed circle, and the point O1 be the center of the exterior circle
of a triangle ABC that touches the side AB. Prove that The points A, B, O and O1 lie
on one circle. Task 7) Two points A and B are given. Two circles are drawn tangent
to the line AB (one at point A, the other at point B) and such that they also tangent
to each other at the point M . Find the locus of M .


