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Final revision on geometry /

The straight line passing through
the centre of the circle and the
midpoint of any chord of it (not
passing through the centre) is
perpendicular to this chord.

If AB is a chord of the circle M
and C is the midpoint of AB

athen:(K/I_C)_LE

The straight line passing throughﬁ
the centre of the circle and
perpendicular to any chord of it
bisects this chord.

If AB is a chord of the circle M
and MC 1 AB s where CE AB
» then : C is the midpoint of AB

The perpendicular bisector to any If AB is a chord of the circle M
chord of a circle passes through the » C is the midpoint of AB and
centre of the circle. the straight line L 1. AB from the
B A |point C » then M Ethe straight
line L ]

\ A is outside the circle MJ LA is on the circle M ' [ A is inside the circle M J
IfMA>r IfMA=r IfMA<r

10l G
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K Geometry

[L lies outside the circle M} [L touches the circle M ] [ L is a secant to the circle MJ
v v v
IfMA>r IfMA=r If MA<r
L I L
X
A A 'b
Y
* LN the circle M = & * L N the circle M ={A} eLNthecircleM={X Y} l
o L N the surface of e LN the surface of * L N the surface of
the circle M = @ theciccle M={A} |\ | thecircle M=XY
' XY is called the chord of
| intersection
L

The tangent to a circle is
perpendicular to the radius

If L is a tangent to the circle M
at the point A s then MA L L

drawn from the point of 2
tangency.

L.
The straight line which is If AB is a diameter of the circle M
perpendicular to the diameter of »L L AB at the point A » then L
a circle at one of its endpoints B | is a tangent to the circle M at the
is a tangent to the circle. point A

The two tangents which are
drawn from the two endpoints
of a diameter of a circle are
parallel.

If AB is a diameter in the circle
M , L and K are tangents to the
circleMatA »B sthen L // K
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Final Revision /

To determine the position of the circle M (with radius length r;) with respect to the circle N
(with radius length r,) » find I; —I, 5T, + 1, > then use the following diagram to determine
the position (where I, >1,)

MN = zero MN=r1—r2 MN:r1 +r1,

MN <r, -1, 1, -1, <MN<r1 +1, MN>r1, +1,

One inside . ;
Intersectin Dist:
Concentric

L
The line of centres of two [If the two circles M and N are |
touching circles passes touching at A 5 L is a common
through the point of tangency L tangent to them at A , then
and is perpendicular to the MN 1L
common tangent at this point. - & W J
The line of centres of i If M and N are intersecting
two intersecting circles is circles at A and B » then
perpendicular to the common MN L AB ,AC =BC
chord and bisects it. B (W is the axis of symmetry of AB)

< Remarks on identifying the circle >

* It is possible to draw an infinite number of circles passing through a given point.

* There is an infinite number of circles that can be drawn to pass through the two points
A and B and all their centres lie on the axis of symmetry of AB

e The smallest circle passes through the two points A 5 B is the circle in which AB is

a diameter in it and its centre is the midpoint of AB and length of its radius = % AB
* It is impossible to draw a circle passing through three collinear points.
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o There is a unique circle passing through three points as A > B and C which are not
collinear and the centre of this circle is the point of intersection of any two axes of
symmetry of the axes of the line segments AB » BC and AC

ualitu of arcs in measure and length >

; 3 D
In the same circle (or in congruent e

circles) » if the measures of arcs
are equal » then the lengths of the c
arcs are equal and vice versa.

If m (AB) = m (CD) » then

the length of AB = the length
B | of CD and vice versa

If two parallel chords are drawn If AB// CD » then
in a circle » then the measures of s (@) Ll (]/33)
the two arcs between them are B I
equal. iy %

D E IO
If a chord is parallel to a tangent £ CD // AB »then
of a circle » then the measures of B A g 1l
the two arcs between them are m (EA) =m (EB)
equal.

The measure of the arc _ The length of the arc

360° & 27r
X Eauality oftwo chords n length b

In the same circle (or in congruent D LT (AB)=m (CD) » then

circles) s if the measures of arcs b D wid vice versa

are equal » then their chords are % ? i
Lequal in length and vice versa.

o B

In the same circle (or in congruent FAB =CD >MX L AB

circles) »if chords of a circle are , MY L CD

equal in length s then they are

equidistant from the centre and s Glens DESHL
LVice versa. D B Land vice versa
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Central angle , inscribed angle and angle of tangency
and relation between them
I

LThe measure of central angle J

. ' B

Equals the measure of Equals twice the measure Equals twice the
subtended arc of the inscribed angle measure of the angle of
subtended by the same arc tangency subtended by
the same arc
A
@
B B C
[ m M= m(ABﬂ (mEM=2ma] [m (£ M)=2m (2 ABC)
( Equals half the measure of the Equals the measure of the inscribed
subtended arc angle subtended by the same arc
A A
D
C C
B E B
m (£ A) =1 m®BC) m (£ A) =m (£ D)
¥ “~ ) J
[ The measure of the inscribed angle J
, Ny
Equals half the measure of the Equals the measure of the angle of
central angle subtended by the tangency subtended by the same
same arc e arc A
B B
m(LA):%m(LM) m (£ C) =m (£ ABD) |

(V- 17 )Y/ golae] ¥/ (1l S) ol - alual, )lalxc" 73




\ Geometry

In the same circle (or in any number of
circles) » the measures of the inscribed
angles subtended by arcs of equal
measures are equal and vice versa.

If m (AC) = m (DF)

sthen m (£ B) =m (£ E)
and vice versa

The angle of tangency is
supplementary to the drawn
inscribed angle on the chord of
the angle of tangency and in one
side of it.

If £ AEB is inscribed drawn

on AB , 2 ABD is angle of
tangences s then

Lm (£ ABD) + m (£ AEB) = 180°

E B
D C
The inscribed angle i < N
CAnSeRbee d ot If AB is a diameter » then
a semicircle is a right angle 4 s |m (£ C)=90°
A
E
B D

To prove that (ﬁ)) is a tangent to
the circumcircle of A ABC c D 4'
B

Prove that : m (£ ABD) =m (£ ACB)

’ Relation between tangents of the circle 2

The two tangent-segments If AB and AC are tangent
drawn to a circle from m segments to the circle M » then
a point outside it are SEFT «AB =AC
al in length W AM
R s « AM bisects £ BAC and £ BMC

L- AM L BC and bisects it.
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< Cyclic quadrilateral >

If there are two equal angles in 1 If there is an exterior angle at any ]
measure and drawn on one of its of its vertices equal in measure to
sides as a base and on one side of the measure of the interior angle at
this side. the opposite vertex.
D A
D
/7\A¥
€ B C B E
If m (£ BAC) =m (£ BDC) If m (£ ABE)=m (£ D)
[When is the quadrilateral cyclic ‘j
" d Ny
If there are two opposite If there is a point in the plane of
supplementary angles the figure such that it is equidistant

from its vertices.

D
A D
M
C B C B
Ifm (£ A)+m(£C)=180° If MA =MB = MC =MD

roperties of cyclic quadrilateral
| I }

D
V9
@ B F (€ B E
em (£ 1)=m(L2) em (£LA)+m (£ C)=180° em (£ ABE)=m (£ D)
em (L3)=m(L4) em (£ B)+m (£ D)=180° em (£ DCF)=m (£ A)

em(£5)=m(£L6)
sm (L 7)=m(L8)
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lllell known problems >

‘ Well known problem (1) T { Well known problem (2)
i ik v R T T
If AB > CD are two chords in a circle If CB and ED are two chords in a circle
intersecting at the point E » then : | et OB N ED~ {A} » then :
]@ |
A
B
A
B C > b

m (£ ABC) = 1 [m (AC) + m (BD)] m (£ A) =1 [m (CE) - m BD)]

[ The circumcircle of the triangle } [The inscribed circle of the triangle }
Is the circle that passes through vertices Is the circle is that touches all sides of
of the triangle A the triangle internally ,

Ca_ Y 4B
and its centre is the point of intersection and its centre is the intersection point of
of the perpendicular bisectors of its sides the bisectors of its interior angles

g \otice that )2

@ Centre of the circumcircle of
the right-angled triangle is the
midpoint of its hypotenuse.

0 Centre of the circumcircle of equilateral triangle is the
same centre of the inscribed circle to it which is the point of
intersection of axes of its sides and the point of intersection of
its median and the point of intersection of the bisectors of its
interior angles and also point of intersection of its altitudes.

e It's possible to draw a circumcircle to a rectangle » a square and an isosceles
trapezium while it's impossible to draw a circumcircle to a parallelogram »
a rhombus and not isosceles trapezium.
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