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STUDY CIRCLE

yllabus Reference

*» SOME DEFINITIONS

Circle: A circle is a collection of all those points in
a plane, which are at a constant distance from a
fixed point in the plane.

O (centre)

The fixed point (say O) is called the centre of the
circle and the constant distance is called the radius of

the circle. A circle with centre ‘O’ and radius ‘r’ is
usually denoted by C(O, r).

Circular Region: The
circle and its interior, is
called the circular region.

Exterior of the circle

POSITION OF A POINT (P) WITH RESPECT
TO A CIRCLE

A point P is said to lie inside, outside or on the circle
C(O, r) according as:

(i) OP<r
(ii) OP > r or
(iii) OP = r

All the points lying inside a
circle are called its interior
points and all those points
which lie outside the circle
are called its exterior
points. P
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Circumference of a circle: The distance
covered around the circle or the perimeter of a
circle is called its circumference.

Chord of a circle: A line segment joining
any two points on a circle is called the chord
of the circle.

Diameter of a circle: A chord passing
through the centre of the circle is called a
diameter of the circle.

Semicircle: A diameter divides a circle into
two equal parts and each equal part is called
a semicircle.

Arc of a circle: A continuous piece of a
circle is called an arc of the circle.

Segment of a circle: Any chord divides the
circular region into two parts, each is called a
segment of the circle.

Concentric circles: Circles having the same
centres are called concentric circles.

Sector of a circle: The
part of the plane region
enclosed by an arc of a
circle and its two
bounding radii is called
a sector of the circle.

Minor sector

ANGLE SUBTENDED BY A CHORD AT
A POINT

Let AB be the chord of a circle C(O, r) with centre
‘O’ and radius ‘r’.

Take any point C on the circle. Join CA, CB,
OA and OB. Now, ZAOB is the angle
subtended by the chord AB at the centre of the
circle and ZACB is the angle subtended by the
chord AB at the point C on the circle.
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THEOREM 1. Equal chords of a circle subtend
equal angles at the centre.

THEOREM 2. (Converse of theorem 1)

If the angles subtended by the
chords of a circle at the centre
are equal, then these chords are
equal.

*¢ CONGRUENT CIRCLES

Two circles are said to be congruent if and only if
either of them can be superposed on the other so as
to cover it exactly.
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28 Or
“$-4- Two circles are said to be congruent to each other if
04041 and only if they have equal radii.
+ss = PERPENDICULAR DRAWN FROM THE
S CENTRE TO THE CHORD
44 Consider a circle C(O, r)
4444 with centre O and radius
‘r'. Draw OM L AB, where
AB is the chord of the
circle.
THEOREM 3. The perpendicular from the centre
to a chord bisects the chord.
22 THEOREM 4. (Converse of theorem 3)
¥-¥ The line joining the centre of a
o 00 4 circle to the mid-point of a chord
e e is perpendicular to the chord.
'ess. THEOREM 5. There is one and only one circle
ool passing through three non-
ool collinear points.
222, = EQUAL CHORDS AND THEIR DISTANCES
FROM THE CENTRE

A circle can have infinitely many chords. We shall

ICBSEMATHEMATICS

see that longer chord is
nearer the centre than the
smaller chord. 0
Distance of the centre from R s
the diameter [i.e., the longest

chord of the circle] is zero, kjg
because the centre lies on the

diameter.

THEOREM 6. Equal chords of a circle (or of

congruent  circles) are
equidistant from the centre (or
centres).

THEOREM 7.  (Converse of above theorem)

Chords equidistant from the
centre of a circle are equal in
length.

*¢ ANGLE SUBTENDED BY AN ARC OF A

CIRCLE

Consider a circle C(O, r)
with centre O and radius r.
Take an arc PQ. ZPOQ is
the angle subtended at the
centre of the circle by an arc
PQ and ~PRQ is the angle &,
subtended at the

circumference other than P Q
arc PQ or on the remaining

part of the circle.

THEOREM 8. The angle subtended by an arc

at the centre is double the angle
subtended by it at any point on
the remaining part of the circle.

COROLLARY: Angle in a semi-circle is a right

angle.

THEOREM 9. Angles in the same segment of

a circle are equal.

THEOREM 10. (Converse of theorem 9)

If a line segment joining two
points subtends equal angles at
two 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).
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= CYCLIC QUADRILATERAL THEOREM 12.  (Converse of theorem 11)

A quadrilateral ABCD is called If the sum of any pair of
a cyclic quadrilateral, if all the C opp ofite ?ng les of a
four vertices A. B. C and D lie quadrilateral is 180°, then the

on a circle. The four points A, quadrilateral is cyclic.
THEOREM 13. If one side of a cyclic

4+ # B, C and D are concyclic. X

S e B quadrilateral is produced, then

ve+. THEOREM 11. The sum of either pair of the exterlor angle is equal to

Y ) . the interior opposite angle.

Ty opposite angles of a cyclic

13 quadrilateral is 180°. = CONGRUENT CIRCLES

444 Or Two circles are said to be congruent to each other

o The opposite angles of a cyclic if and only if they have equal radii.

quadrilateral are supplemen- Congruent arcs of a circle, subtend equal angles at
tary. the centre.

NCERT & BOARD QUESTIONS CORNER
(Remembering & Understanding Based Questions)

Very Short Answer Type Questions

40 e 1. A, B and C are three points on a circle with Sol. Since angle subtended at the centre by an arc is
19--9-94 centre O, such that /ZBOC = 30° and double the angle subtended at the remaining part
o-4-3- ZAOB = 60°. If D is another point on the of the circle.

1900 i t ABC. Fi A 1 1
1000 c?rcleother han arc ABC. Find ZADC . . JACB= ~ /AOB = < x 60° = 30°
444+ Sol. Since angle subtended at the centre by an arc is _ 2 ' 2
1008 double the angle subtended at the remaining part Now, in ACBD, by using angle sum property,
9901 g h Vi
1008 of the circle. B we have
444+ c Z/CBD + #BDC + «DCB = 180°
1 A ZCBO + 90° + ZACB = 180°
= ERDG = 5 LHOC [+ ZCBO = ZCBD and ZACB = ~DCB
" the same /]
1 i ZCBO + 90° + 30° = 180°
=5 X9 ZCBO = 180° - 90° - 30° = 60°
. or ZOBC = 60°

.. =45 3. In the given figure, ABCD is a cyclic

‘e D quadrilateral. If ZADC = 96°, then find the

: .. 2. In the given figure, O is the centre of the measure of /ABE.

o 00 4] circle, ZAOB = 60° and ZCDB = 90°. Find D

Z0OBC.
96°

ICBSEMATHEMATICS
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Sol. Here, ABCD is a cyclic quadrilateral 6.

In the figure, PQRS is
/ABC + ZADC = 180° a cyclic quadrilateral. o
ZABC + 96° = 180° Find the value of x. )
ZABC = 180°-96° = 84° "
Also, /ABE + ZABC = 180° [a linear pair]  Sol. In APRS, by using angle 5 4
ZABEZA?;I; = iggz e e sum property, we have
Eiistire, _ABE = 96° /PSR + ZSRP + /RPS = 180 P

/PSR + 50° + 35° = 180°
/PSR = 180° - 85° = 95°
Since PQRS is a cyclic quadrilateral
/PSR + ZPQR = 180°
[ opp Zs of a cyclic quad. are supplementary]

o

If O is the centre of the circle, find the value
of x.

I RN
L X N N N N N N N A A
R E N NN NN NN AR

95° + x = 180°
x = 180°-95°
¥ = 85°

7. In the figure, O is the centre of a circle
passing through points A, B, C and D and
ZADC = 120°. Find the value of x.

Sol. Here, /PRQ and ZPOQ are angles subtended
by an arc PQ at the remaining part and at the
centre of a circle with centre O, respectively.

1 1
. - /ZPRQ = 5 ZPOQ = 5 X 60° = 30° 7
aee Also, in AOQR, OQ = OR = radii of same circle ,i \
S@9e = /PRQ = x A 5 B
o = % =al
reee 5. Inthe given figure, O is the centre of circle.

Ty If ZOAB=25° and ZOCB = 35°, then find

+ 444 the measure of ZAOC. Sol. Since ABCD is a cyclic quadrilateral
444 5 ZADC + ZABC = 180°
44+ [ opp. Zs of a cyclic quad. are supplementary]
120° + ZABC = 180°
ZABC = 180° - 120° = 60°
Now, Z/ACB = 90° [angle in a semicircle]
In rt. Zed AACB, ZACB = 90°
- ZCAB + ZABC = 90°
Sol. - InAOAB, OA =O0OB x + 60° =90
o a7e" = Z0OAB = ZOBA = 25° w1} x = 90°-60°
s In AOCB, OC = OB %= 8P
2% = Z0CB = ZOBC = 35° -..(ii) 8. In the given figure, O is the centre of the
-t Adding (i) and (i), we have circle. AB and CD are two chords, such
0o ZABC = 25° + 35° = 60° that OM L AB and ON L CD. If OM = ON
4444 Now, ZAOC =2 £ABC = 3 cm and AM = BM = 5 cm, then find the
4444 =2 x60° = 120° length of the chord CD.

ICBSEMATHEMATICS
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