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Introductory Geometry

1. Some starting results in Geometry.

We summarise the results that are the building blocks of the problems given so far.

Line segments and angles

1) Each line segment has a certain length, greater than zero.

2) Of three points on a straight line, one and only one of them lies between the other
two.

3) The length of a segment is equal to the sum of the lengths of the parts to which it
is divided by any of its points.

4) On any ray from its initial point it is possible to mark off a segment of a given
length and only one such segment.

5) Each angle has a certain degree measure, greater than zero. The unfolded straight
angle is 1800.

6) The degree measure of the angle is equal to the sum of the degree angles to which
it is divided by any ray passing between its sides.

7) From any ray to a given half-plane, it is possible to mark off an angle with a given
degree measure less than 1800, and only one such angle.

Triangles

1) Congruence of triangles SAS, SSS, SAA, ASA, and R-HS.

2) You should know what is a median, altitude, and angle bisector.

A triangle is said to be isosceles if it has two sides equal. A triangle is called equilateral
(regular) if all its sides are equal.

Properties of an isosceles triangle.

1) The angles at the base of an isosceles triangle are equal and the converse is also
true, i.e, if two angles are equal in the triangle then it is isosceles.

2) The median drawn to the base of an isosceles triangle is its angle bisector and also
its height.

Parallel Lines

1) Two straight lines are called parallel if they do not have any common points.

2) Axiom of parallel Lines: Through a point not lying on a straight line, one can draw
no more than one line parallel to the given one.

3) In parallel lines, corresponding angles, alternate angles are equal; interior angles
add upto 180 and also all converses are true.
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Circles

Theorem. A single circle can be described about any triangle. The center of the circle
curcumscribing this triangle is the point of intersection of the pendicular bisectors of
its sides.

Some basic constructions with ruler and compass that you should know,

1) Construct le to add or subtract two given segments.

2) Construct a triangle given its three sides (SSS).

3) Copy a given angle.

4) Construct the sum/differences of two given angles.

5) Construct a triangle given two sides and an angle between them (SAS).

6) Given a side and the two angles at the end of this side (ASA)

7) Find the midpoint of a given segment.

8) Construct a straight line passing through a given point and perpendicular to another
given line.

9) Construct angle bisectors.

10) Construct rightangled triangles:

a) given the two sides (non hypotenuse);

b) one side and the hypotenuse;

c) one side and one acute angle at the end of this side;

d) the hypotenuse and one acute angle.

11) Construct a straight line passing through a given point and parallel to a given
straight line.

Tangents to a Circle

1) A tangent to a circle is a line having a unique common point with thecircle (called
a point of tangency).

The tangent theorem. The radius of the circle drawn to the point of tangency is
perpendicular to the tangent. and the converse If a straight line passing through a
point lying on a circle is perpendicular to the radius, drawn at this point, then it is
tangent to the circle.

Locus of points

1) The geometric loci of points at a given positive distance from a given point is a
circle.

2) The geometric loci of points equidistant from the ends of the segment is the per-
pendicular bisector to the segment.

3) The geometric loci of the interior points of an angle equidistant from its sides is the
bisector of the angle.

4) The geometric locus of points equidistant from a given line is two parallel straight
lines.

5) The geometrical locus of points from which a given segment is visible at a right
angles is a circle without two points (of this circle).


