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(Syllabus J h

/ » Through examples, arrive at definition of circle and related concepts— radius, circumference, diameter,
chord, arc, secant, sector, segment, subtended angle.

» (Prove) Equal chords of a circle subtend equal angles at the centre and (motivate) its converse.

PERE » (Motivate) The perpendicular from the centre of a circle to a chord bisects the chord and conversely,
""" the line drawn through the centre of a circle to bisect a chord is perpendicular to the chord.

» (Motivate) Equal chords of a circle (or of congruent circles) are equidistant from the centre (or their
respective centres) and conversely.

9444 » (Prove) The angle subtended by an arc at the centre is double the angle subtended by it at any point

1o e e on the remaining part of the circle.

)eee: > (Motivate) Angles in the same segment of a circle are equal.

+4-4+ » (Motivate) The sum of either of the pair of the opposite angles of a cyclic quadrilateral is 180° and its

: o : g. [t converse., ]

Revision Notes

( Basic Properties )

.. » Acircleisa collection (set) of all those points in a plane, each one of which is at a constant distance

..... from a fixed point in the plane.

o » The fixed point is called the centre and the constant distance is called the radius of the circle.

. » 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.

» The collection (set) of all interior points of a circle is called the interior of the circle while the

ey collection of all exterior points of a circle is called the exterior of the circle.

Ieee. Circle

Exterior

» Inacircle, equal chords subtend equal angles at the centre.

CBSEMATHEMATICS
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1 ® @ @
U B B
re e e Statement Figure All the four vertices C
10001 I.Eq.ullmg:sof;:rdesuum D A, o) of a quadrilateral B
R N N equal angles at the centre. vv : : . "
IR A i i ABCD lie on circle ABCD iscyclic
KXY quadrilateral
XXX 2 1f the angles subtended by the o £AOB=£COD
LR X N chords of a circle at the centre are then AB = CD
TX XX equal, then the chords are equal. -xed poi; Centre
. N, .
I Cyclic me RN Radius
100 3. The perpendicular from the centre OM.LAB quadrilateral A circle is the locus of
TIIX of a circle to a chord bisects the then AM = MB 20
chord. A {} ) a curve equidistant
- from a point Fived grgant®
4. The line drawn through the centre 1f AM=MB istat
of a circle to bisect a chord is thenOM LAB
perpendicular to the chord. A Q‘xb A
5. Equal chords of a circle are C AB=CD
equidistant from the centre. Q ‘ then
OL=0M
&
8D
6. Chords equidistant from the centre | A C HOL=OM Related terms
of a circle are equal in length. n‘ then AB = CD
.‘ M Theonems gameter ()
B D
- 7. The angle subtended by an arc at A
] the centre is double the angle ) <Poe=22rQ f
P subtended by it at any point on the < [\)
' . remaining part of the circle. P A B
' : : 8. Angles in the same segment of a P—Q ZRPS= ZRQS v
' circle are equal.
re e @ ; AB = Diameter
‘e e 4
R . of thecircle
re e oy s - |_Circle L
X X | X sum of eif pair of opposite ZP+ ZR=180
T _anglcsohcyquuadrihlrnl Y £Q+ £5=180 segment
is 1807,
o e R
L X Q i Exteri
erior
X X ] 10. 1f the sum of a pair of opposite P S IfZP+ LR=180 seh’gg,',.
T angles of a quadrilateral is 180°, «Q "'&5‘; 180 - P S
then quadrilateral s cyclic. then ba
e S e R cydic Minor arc
)@ ® Q quadrilateral |
* First Level *Second Level *Third Level
—\ -~ —~
" 8 8
U
" @ 0
e e w0
re e 0
XXX
TXXX
XN N N
oo el
'ree® [
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++4¢ » The chords corresponding to congruent arcs are equal.
» Iftwoarcs of a circle (or of congruent circles) are congruent, then the corresponding chords are equal.
» If two chords of a circle (or of congruent circles) are equal, then their corresponding arcs (minor,
major or semi-circular) are congruent.
» An infinite number of circles can be drawn through a given point P
» An infinite number of circles can be drawn through the two given points.
+4 » Only one circle can be drawn through the three given non-collinear point.
O®® s » Perpendicular bisectors of two chords of a circle intersect each other at the centre of the circle.
4+ + 4 » The angle subtended by an arc at the centre is double the angle subtended by it at any point on the remaining
1o e part of the circle.
EEREN . . .
leee » Angles in the same segment of a circle are equal.
R » Anangle in a semi-circle is a right angle.
TIXIT » The arc of a circle subtending a right angle at any point of the circle in its alternate segment is a semi-circle.
reeei
ool
+44+ C Cyclic Quadrilaterals )
» If aline segment joining two points subtends equal angles at two other points lying on the same side of the line
segment, the four points are con-cyclic, i.¢., lie on the same circle.
» If the sum of any pair of opposite angles of a quadrilateral is 180°, then the quadrilateral is cyclic.
» Any exterior angle of a cyclic quadrilateral is equal to the interior opposite angle.
» Concentric Circles : Circles with a common centre are called concentric circles.
» The degree measure of a semi-circle is 180°.
: » The degree measure of a circle is 360°.
¢4+ ¢ » The degree measure of a major arc is (360°- 8), where 0 is the degree measure of the corresponding
P minor arc.
TEEE » Area of a circle = mr? sq. units
re e 8 \
re e el
aes! Q (A) OBJECTIVE QUESTIONS [ 1 Mark Each
oo e \
100
Iy
Iroeei —
L L L 1 . 1
TILL Stand Alone MCQS Radius = OA=EX34=17cm
oeei
In right AOPA, we have
Q. 1. AD is a diameter of a circle and AB is a chord. If
AD = 34 cm, AB = 30 cm, the distance of AB from OP = JOA? - AP?
the centre of the circle is =172 -15
(A) 17 cm (B) 15cm =J289-225
(C) 4cm (D) 8cm o
Al NCERT Exemp.] = =
: Ans. Option (D) is correct. Q. 2. In the given figure, if OA = 5 cm, AB = 8 cm and
1o e OD is perpendicular to AB, then CD is equal to
PRERT Explanation:
e 8 8 V> :
re e 0
31t &
Jeoe A > D
1ees: siom—>
T
1099
44+ (A) 2cm (B) 3cm
Draw OP L AB (C) 4cm (D) 5cm
We knov;l that.the pc?rpendncular from the /Al [NCERT Exemp.]
centre of the circle bisects the chord. Ans. Option (A) i correct.
Therefore, AP=%xAB=%x30=15 cm

ICBSEMATHEMATICS
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X XK X N

X X R B

X K X X
Explanation: The perpendicular drawn from
the centre to a chord bisect the chord,

AC=%xAB=%x8=4 cm
+ 4 0oC=J0A? - AC?

(e e =\/53_41

+ 444 =J25-16

U B B =J§=3

N N N N

TEXN OC=3cm

::::: Now, CD = OD -0C

::::: =5cm-3cm =2cm

~ . Q.3.IfAB =12cm,BC = 16 cm and AB is perpendicular
to BC, then the radius of the circle passing through
the points A, Band Cis :

(A) 6cm (B) 8cm
(C) 10cm (D) 12cm
[A] [NCERT Exemp.]
Ans. Option (C) is correct.
Explanation:
0409 A ‘e c
313 e“@\.}
ree el B
: : : : : AB is perpendicular to BC, therefore, ABC
: : : : : is right triangle.
Y In right triangle ABC, we have
1000 AC =JAB*+BC?
I 111
IITT =122 +16*
=144+256
=/400=20
Therefore, AC = 20 cm (Diameter of circle)
Radius =%x20=10 cm
Q. 4. In the given figure, if ZABC = 20°, then ZAOC is
equal to:
#4241 o
e ® 0
NN N N
131 N
X X N B
S :
:::: (A) 20° (B) 40°
Iy (©) 60° (D) 10°
1000 (Al INCERT Exemp.]

Ans. Option (B) is correct.

Explanation: Arc AC of a circle subtends AOC
at the centre O and ABC at a point B on the
remaining part of the circle.

ICBSEMATHEMATICS

Since, the angle subtended by an arc of a circle at
the centre is double the angle subtended by it at
any point on the remaining part of the circle.

ZAOC=2ZABC
ZAOC = 2x20°=40°

Q. 5.In the given figure, if AOB is a diameter of the

circle and AC = BC, then ZCAB is equal to :

C
B A
%)
(A) 30° (B) 60°
(C) 90° (D) 45°

[A] [INCERT Exemp.]

Ans. Option (D) is correct.

Explanation: As AOB is a diameter of the circle,
£C=90° [Angles in a semi-circle is 90°]
Now, AC = BC

ZA=ZB [Angles opposite to equal sides of
triangle are equal]

Using angle-sum property of a triangle, we have
LA+ £ZB+ ZC =180"
LA+ LA +90° =180°
2/A=180" -90°

Q. 6. In the given figure, if ZOAB = 40°, then ZACB is

equal to:
(A) 50° (B) 40°
(C) 60° (D) 70°

[A] [NCERT Exemp.]

Ans. Option (A) is correct.

Explanation: In AOAB
OA = OB [Radii of circle]
[Angles opposite to equal sides of a triangle are

equal.]
Therefore,

ZAOB=180" - (40"+40")=100"
Since, the angle subtended by an arc of a circle

at the centre is double the angle subtended by it
atany point on the remammg part of the circle,

AACB-—-AAOB-—xlOO“— 50°
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Q. 7.In the given figure, BC is a diameter of the circle

and ZBAO = 60°. Then ZADC is equal to :
A

D
(B) 45°
(D) 120°
(Al INCERT Exemp.]

(A) 30°
(C) 60°

Ans. Option (C) is correct.

Explanation: In AOAB,
OA = OB
ZABO = ZBAO
[Angles opposite to equal sides are equal]
ZABO = ZBAO = 60" [Given]
Now, ZADC = ZABC = 60°

[Angles in the same segment of a circle are
equal ]

[Radii of the same circle]

Therefore, ZADC = 60°

Q. 8. In the given figure, ZAOB = 90° and ZABC = 30°,
then ZCAO is equal to

(A) 30°
(C) 90°

(B) 45°
(D) 60°
[A] [NCERT Exemp.]

Ans. Option (D) is correct.

Explanation:
In AOAB, we have
OA = OB [Radii of the same circle]
ZOAB = ZOBA
In triangle OAB, we have
ZOAB+ ZOBA + ZAOB =180°
[Sum of angles of a triangle is 180°]
2/Z0AB=180°- ZAOB
= 180" — 90°
ZOAB =—;-x90" =45°

Also} mcs=%m03=%x90‘ =45°
Now, in ACAB we have
ZCAB =180" — (ZABC + ZACB)
= 180" - (30'+45) = 105°
Now, ZCAO = ZCAB- Z0OAB
ZCAO =105° -45° = 60°
SEMATHEMATICS

Q. 10. In the given figure, ABCD is a cyclic quadrilateral
in which ZA = (2x + 40°) and £C = (3x + 20)°,
then the value of x is:

(A) 20°
(€) 2#°
Ans. Option (C) is correct.

(B) 40°
(D) 48°

Explanation: We know that the sum of opposite
angles of a cyclic quadrilateral are 180°.

@ ZA + £C =180°
= 2x+ 40 + 3x + 20 = 180°
= 5x = 180° - 60° = 120°
= x=24°

Q. 11. In the given figure, O is the centre of a circle and
ZBOD = 150°, then the value of x is:

(A) 105° (B) 115°
(C) 100° (D) 110°
Ans. Option (A) is correct.
Explanation:
£BOD = 150° (Given)
Reflex ZBOD = 360° - 150° =210°
So, x= %xReﬂex ZBOD
1
= 5 x210° =105°

Q. 12.In the given figure, BOC is a diameter of a circle
and ZB = 45°, then ZA -; ZCis:

B . C
(e}
(A) 45° (B) 60°
(C) 90 (D) 135°

Ans. Option (D) is correct.






