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SOME IMPORTANT PROPERTIES/CONCEPTS OF GEOMETRY 
(Compiled by Ronnie Bansal) 

 
1. Basic Terms and Definitions: 

a) Line-segment: A part of a line with two end points is called a line-segment. 

b) Ray: A part of a line with one end point is called a ray. 

c) Collinear Points: if three or more points lie on the same line, they are called collinear points; 

otherwise they are called non-collinear points. 

d) Angle: When two rays originate from the same end point, they form an angle. 

e) Arms and Vertex of the Angle: The rays making an angle are called arms of the angle and 

the end point is called the vertex of the angle. 

f) Acute Angle: An acute angle measures between 0° and 90°. 

g) Right Angle: A right angle is exactly equal to 90°. 

h) Obtuse Angle: An angle greater than 90° but less than 180° is called an obtuse angle. 

i) Reflex Angle: An angle which is greater than 180° but less than 360° is called a reflex angle. 

j) Complementary Angles: Two angles whose sum is 90° are called complementary angles. 

k) Supplementary Angles: Two angles whose sum is 180° are called supplementary angles. 
l) Adjacent Angles: Two angles are adjacent angles if (i) they have the same vertex, (ii) they 

have a common arm and (iii) the uncommon arms are on either side of the common side. 
m) Linear Pair of Angles: Two adjacent angles are said to form a linear pair of angles if their 

non-common arms are two opposite rays. In other words, we can say that when the sum of 
adjacent angles is 180°, then they are called a linear pair of angles. 
                                                          or conversely 
If the sum of two adjacent angles is 180°, then the non-common arms of the angle form a 
line. 

n) Vertically Opposite Angles: If two lines intersect each other, we have two pairs of vertically 

opposite angles and both the angles in each pair are equal. 

o) Transversal: A line which intersects two or more lines at distinct points is called a 

transversal. 

 

2) Properties of Angles Formed by a Transversal to Two Parallel Lines: 

a) Pairs of alternate (interior or exterior) angles are equal. 

b) Pairs of corresponding angles are equal. 

c) The sum of the interior angles (or exterior angles) on the same side of the transversal is 
180°. 

If any of the above properties is true, then the lines will be parallel. 

 
 

 
 

3) Parallel Lines: 
a) Lines which are parallel to the same line are parallel to each other. 
b) If three parallel lines make equal intercepts on one transversal then they make equal 

intercepts on any other transversal as well. 
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c) Three parallel lines intersecting any two transversals make intercepts on them which are in 
proportion, i.e. the ratio of the lengths of intercepts on transversal is equal to the ratio of 
the lengths of intercepts on the other. 
 

4) Triangle:  
a) The sum of angles of a triangle is 180°. 
b) If a side of a triangle is produced, then the exterior angle so formed is equal to the sum of 

the two interior opposite angles. 
c) If two sides of a triangle are unequal, the angle opposite to the longer side is greater. And 

conversely, the side opposite to the greater angle is longer. 
d) The sum of any two sides of a triangle is greater than the third side. 
e) A line through the mid-point of a side of a triangle parallel to another side bisects the third 

line. 
f) The line segment joining the mid-points of two sides of a triangle is parallel to the third side 

and equal to half of it. 
g) If a line parallel to one side of a triangle intersects the other two in distinct points, then it 

cuts off from these sides line segments proportional to these sides. 
 

5) Types of Triangles:  
a) Equilateral Triangle: A triangle in which all the three sides are equal is called an equilateral 

triangle. Each angle of an equilateral triangle measures 60°. 
b) Isosceles Triangle: A triangle in which two sides are equal is called an isosceles triangle. 

Angles opposite to two equal sides of an isosceles triangle are equal. And conversely, the 
sides opposite to equal angles of a triangle are equal.  

c) Acute Triangle: A triangle in which each angle measures less than 90° is called an acute 
triangle. 

d) Obtuse Triangle: A triangle in which one angle is more than 90° is called an obtuse triangle. 
e) Right Triangle: A triangle in which one angle is 90° is called a right triangle. 

 
6) Medians of a Triangle: 

a) A median of a triangle is the line segment that joins a vertex to the mid-point of the 
opposite side. 

b) Medians of a triangle are concurrent i.e. all of them intersect each other at one single point. 
c) The point of concurrence of the medians of a triangle is called the centroid of the triangle. 
d) The centroid of a triangle divides each median in the ratio 2 : 1. 

 
7) Altitudes of a Triangle: 

a) An altitude of a triangle is the line segment from a vertex of the triangle, which is 
perpendicular to the line containing the opposite side. 

b) The altitudes of a triangle are concurrent. 
c) The point of the concurrence of the altitudes of a triangle is called the orthocenter of the 

triangle.  

 

8) Perpendicular Bisectors of the Sides of a Triangle: 

a) The perpendicular bisector of a side of a triangle is the line that is perpendicular to the side 
and which bisects it also. 

b) The perpendicular bisectors of the sides of a triangle are concurrent. 
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c) The point of concurrence of the perpendicular bisectors of the sides of a triangle is called 
the circum-centre of the triangle. 

d) The circum-centre of a triangle is equidistant from its vertices. 
e) The circle passing through the vertices of a triangle is called its circum-circle and the radius 

of the circum-circle of a triangle is called its circum-radius. 
 

9) Angle Bisector of a Triangle: 
a) An angle bisector of a triangle is the line segment that bisects an angle of the triangle and 

has its other end on the side opposite that angle. 
b) The angle bisectors of a triangle are concurrent. 
c) The point of concurrence of the angle bisectors of a triangle is called its in-centre. 
d) The in-centre of a triangle is equidistant from its sides. 
e) The circle passing through the sides of a triangle is called its in-circle and the radius of the 

in-circle of a triangle is called its in-radius. 
 

10) Important Points on the Above Properties: 
a) In an isosceles triangle the centroid, the orthocenter, the circum-centre and the in-centre, 

all lie on the median to the base. 
b) In an equilateral triangle the centroid, the orthocenter, the circum-centre and the in-centre, 

all coincide. 
c) In right triangle the orthocenter is at the vertex of the right angle. 

 
11) Congruence of Figures:  

Two or more figures are congruent if they have the same shape and size. And they are equal in 
area as well. 
 

12) Congruence of Triangles (Conditions): 
SSS ----All corresponding sides 
SAS ----Two sides and the included angle 
ASA ----Two angles and the included sides 
AAS ----Two angles and the non-included side 
RHS ----Right angle, hypotenuse and one side 
 

13) Angle sum property of a quadrilateral:  
The sum of angles of a quadrilateral is 360°. 
 

14) Special Types of Quadrilaterals:  
a) Trapezium: A trapezium is a quadrilateral whose two sides are parallel. 
b) Parallelogram: A parallelogram is a quadrilateral whose both the pairs of opposite sides are 

parallel (this also implies that both the pairs of opposite sides will be equal as well). 
 
 

c) Rhombus: A rhombus is parallelogram with a pair of adjacent sides equal (this also implies 
that all the sides of the rhombus will be equal). 

d) Rectangle: A rectangle is a parallelogram with one angle a right angle (this also implies that 
all the angles of the rectangle will be right angles). 

e) Square: A square is a rectangle with a pair of adjacent sides equal (this also implies that all 
the sides of the square will be equal). 
 

15) Cyclic Quadrilateral: 

SSCEXAMFORUM.C
OM



4 
 

 

a) A quadrilateral inscribed in a circle is said to be a cyclic quadrilateral. 
b) In a cyclic quadrilateral the sum of each pair of opposite angles is 180°. 

 
16) Conditions for a Quadrilateral to be a Parallelogram: 

A quadrilateral is a parallelogram if any of the below is true--- 
a) Both pairs of opposite angles are equal. 
b) Both pairs of opposite sides are equal. 
c) The diagonals bisect each other. 
d) A pair of opposite sides is parallel as well as equal. 

 
17) About Diagonals of Quadrilaterals: 

a) In a parallelogram, diagonals bisect each other. And a diagonal of a parallelogram divides it 
into two congruent triangles.  

b) In a rhombus, diagonals bisect each other at right angles. 
c) In a rectangle, diagonals are equal and bisect each other as well. 
d) In a square, diagonals are equal and bisect each other at right angles. 

 
18) Circle: 

a) There is one and only one circle passing through three non-collinear points. 
b) If two arcs of a circle (or of congruent circles) are congruent then the corresponding chords 

are equal. 
or conversely 

If two chords of a circle (or of congruent circles) are equal, then their corresponding arcs are 
congruent. 

c) The degree measure of an arc of a circle subtended at the centre is twice the angle 
subtended by it at any point of the alternate segment of the circle with respect of the arc. 

d) Any two angles in the same segment of a circle are equal. 
e) An angle in a semicircle is a right angle. 

or conversely 
The arc of a circle subtending a right angle at any point of the circle in its alternate segment 
is a semicircle. 

f) Any angle subtended by a minor arc in the alternate segment is acute, and any angle 
subtended by a major arc in the alternate segment is obtuse. 

g) If a line segment joining two points subtends equal angles at other points lying on the same 
side of the line containing the line segment, the four points lie on a circle i.e. they are 
concyclic. 

h) In a plane two or more circles are called concentric if they have a common centre. 
 
 

 
19) Chords of a Circle: 

a) A line segment with its end points lying on a circle is called a chord of that circle. A diameter 
is the longest chord of a circle. 

b) In a circle, the perpendicular from the center to a chord bisects the chord. 
or conversely 

In a circle, the line joining the centre to the mid-point of a chord is perpendicular to the 
chord. 
[Perpendicular bisectors of two chords of a circle intersect at its centre] 

c) Equal chords of a circle (or of congruent circles) subtend equal angles at the centre (or at 
the corresponding centres). 
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or conversely 
If the angles subtended by two chords of a circle (or of congruent circles) at the centre (or at 
the corresponding centres) are equal, the chords are equal.  

d) Equal chords of a circle (or of congruent circles) are equidistant from the centre (or 
corresponding centres). 

or conversely 
Chords of a circle (or of congruent circles) equidistant from the centre (or from the 
corresponding centres) are equal. 

e) All angles subtended by a chord in the same arc of that chord are equal. 
 

20) Angles of the Circle: 
a) Central Angle: An angle with its vertex at the centre of a circle is called a central angle of the 

circle. 
b) Reflex Angle: To each angle AOB, there exists at O, another angle called reflex angle AOB 

such that reflex ∠AOB = 360° -- ∠AOB. Observe that the interior of reflex ∠AOB is the 
exterior of ∠AOB and vice- versa. Also, minor arc AB subtends ∠AOB at the centre while 
major arc AB subtends reflex ∠AOB at the centre. Since ∠AOB < 180°, therefore reflex ∠AOB 
> 180°. 

c) Inscribed Angles: An angle is said to be inscribed in circle, if (i) its vertex lies on the circle 
and (ii) each of its arms intersects the circle in distinct points. 
 

21)  Area: 
a) A diagonal of a parallelogram divides it into triangles of equal area. 
b) Parallelograms on the same base and between the same parallels are equal in area. 
c) The area of a parallelogram is a product of its base and the corresponding altitude. 
d) Triangles on the same base and between the same parallels are equal in area. 
e) The area of a triangle is half the product of any of its sides and the corresponding altitudes. 
f) If a triangle and a parallelogram are on the same base and between the same parallels, the 

area of the triangle is equal to half that of parallelogram. 
g) Triangles having equal areas and having one side of the triangles, equal to one side of the 

other have their corresponding altitudes equal. 
h) A median of a triangle divides it into two triangles of equal area.  
i) The area of trapezium is half the product of its height and the sum of its parallel sides. 
j) Two congruent figures have equal areas but the converse is not necessarily true. 

 
 
 

22) Similar Triangles: 
a) Two figures having the same shape but not necessarily the same size are called similar 

figures. 
b) All the congruent figures are similar but the converse is not necessarily true i.e. all the 

similar figures are not necessarily congruent. 
c) Criteria of Similarity of Triangles:  

(i) AAA----If in two triangles, corresponding angles are equal, then their corresponding 
sides are in the same ratio and hence the two triangles are similar.  

(ii) AA----If in two triangles, two angles of one triangle are respectively equal to two 
angles of the other triangle, then the two triangles are similar.  

(iii) SSS----If in two triangles, corresponding sides are in the same ratio, then their 
corresponding angles are equal and hence the triangles are similar.  

SSCEXAMFORUM.C
OM



6 
 

 

(iv) SAS----If one angle of a triangle is equal to one angle of another triangle and the 
sides including these angles are in the same ratio (proportional), then the triangles 
are similar. 

d) If a line is drawn parallel to one side of a triangle to intersect the other two sides in distinct 
points, the other two sides are divided in the same ratio.  

or conversely 
If a line divides two sides of a triangle in the same ratio, then the line is parallel to the third 
side. 

e) The bisector of an angle of triangle divides the opposite side in the ratio of the sides 
containing the angle. 

f) Ratio of the areas of two similar triangles is equal to the ratio of the squares of any two 
corresponding sides. 

g) If a perpendicular is drawn from the vertex of the right angle of a right triangle to the 
hypotenuse, then the triangles on both sides of the perpendicular are similar to the whole 
triangle and to each other. 

h) In a right triangle square of the hypotenuse is equal to the sum of the squares of the other 
two sides. (Pythagoras Theorem) 

or conversely 
In a triangle, if the square of one side is equal to the sum of the squares of the other two 
sides, then the angle opposite to the first side is a right angle. 
 

23) Tangent to a Circle: 
a) Tangent to circle is a line in its plane that intersects the circle in exactly one point. At any 

point on a circle there can be one and only one tangent. 
b) A tangent to a circle is perpendicular to the radius through the point of contact (the 

common point of the tangent and the circle is called the point of contact).  
or conversely 

A line drawn through the end point of a radius and perpendicular to it is a tangent to the 
circle. In others words, the perpendicular to the tangent to a circle, at the point of contact 
passes through the centre. 

c) The lengths of two tangents drawn from an external point to a circle are equal (the length of 
the segment of the tangent from the external point and the point of contact with the circle 
is called the length of the tangent). 
 

d) If two chords of a circle intersect inside or outside of the circle when produced, the 
rectangle formed by the two segments of one chord is equal in area to the rectangle formed 
by the two segments of the other. 

e) If PAB is a secant to a circle intersecting the circle at A and B and PT is a tangent segment, 
then PA X PB = PT2 (a line which contains a chord is called a secant of a circle, in other words 
a line going through the two points of a circle is called a secant). 

f) If a chord is drawn through the point of contact of a tangent to a circle, then the angles 
which this chord makes with the given tangent are equal respectively to the angles formed 
in the corresponding alternate segments. 

or conversely 
If a line is drawn through an end point of a chord of a circle so that the angle formed with 
the chord is equal to the angle subtended by the chord in the alternate segment, then the 
line is tangent to the circle. 

g) If two circles touch each other (internally or externally), the point of contact lies on the line 
through the centres. 
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h) If two circles touch at a point, then there is a common tangent to the two circles at the point 
of contact. 

i) Two circles C(O, r) and C(O’, s) will touch (i) externally, if and only if, OO’ =r+s and (ii) 
internally, if and only if, OO’ = r-s if r > s or OO’ = s-r if s > r.  
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