Round

TOPICS COVERED

5.1, 5.2 Definitions, Symmetries of Circles, How many
Circles?

I'm Up and- Down,
and Round and

CIRCLE AND ITS RELATED TERMS

e Circle: The collection of all points in a plane, which
are at a fixed distance from a fixed point in the
plane, is called a circle. The fixed point is called the
centre of the circle and the fixed distance from the
centre is called the radius of the circle. In the given
figure, O is the centre and OA is the radius of the circle.

A ! Flaghoards |

Terms related to circle: Chsleige ot

() Chord: A line segment joining two point on the circle
is called the chord of the circle. In fig (i), PQ is a
chord of the circle.

(if) Diameter: It is the longest chord of the circle, it
passes through the centre of a circle and two times
the radius.

AOB or AB is a diameter [fig (£)].

(ii) Arc: A part of acircle between two points onit is called
an arc. Smaller part of the circle is called a minor arc,
whereas larger part of circle is called a major arc.
In fig (if), PQ is the minor arc and PRQ is the major
arc.

(iv) Sector: The region between arc and two radii is called
sector [fig (iif)]. '

(v) Minor arc corresponds to minor sector and major
arc corresponds to major sector [see fig (iv)].

(Vi) Segments: The region between a chord and either

of its arcs is called segment of a circle.

A circle has two segments.
¢ Major segment and Minor segment
[see fig (iii)]

Major arc

P

segment
Fig. (iif) Fig. (iv)

o Parts of the circle:
A circle divides the plane on which it lies into three parts.

(f) inside the circle called interior,
(if) outside the circle called exterior

(iff) the circle
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\ clecde iy one of the most symmetrie peometric fpnres,

() Rotational Symmetry: 1t can be rotated about its
centre by any angle and stll looks exactly the same
(O 15 30° 457, 0r 0.0019) and it will Took identical
W oniginal pasition, This happens because every
point on the cirele is at the same distance (radius)
from the centre,
(i) Line (Reflectional) Symmetry: A circle has infinite
lines of symmetries,
* Every diameter of the cirele is a line of symmetry.
* Folding the cirele along any diameter divides it
o o identical halves,
= Any point that is equidistant from two given points A
and B lies on the perpendicular bisector of AB,
= Aninfinite numberofeircles can be drawn to pass throwgh
two given points A and B (say). These circles have their
centres located anywhere along the perpendicular

bisector of |
points.
— lor thre
unique
Theorent: _
jnon-collinear points.
—» The centre (

through the %
AANC is called the circumeentre

of AABC. The L‘il‘C'L"i.‘s' CK'I”CLI
the circumeirele and is said to
circumscribe the triangle. B
- Inan :nculc—:mglclri:mg]c. . ‘C
circumeentre lies inside the ll:l:mglc,
In an obtusc-angle triangle, circumeentre ligg Outside
the triangle. '
—» In a right-angle triangle, circumeentre lies on the
hypotenuse of triangle.

R ~d
— -

e line segment conneceting 'i;:?
W

¢ non-collinear points A, Band ¢, there |

circle passing through these three Puingy \a

There is a unique circle passing lhrnul,ul thy
te

) of the circle passes
vertices A, B, and Cof

COMPETENCY FOCUSSED QUESTIONS

CONSTRUCTED RESPONSE TYPE QUESTIONs

—

‘; Multiple Choice Questions ;?‘

1 Mark |

I. The fixed point in a circle is called

(a) Radius (b) Diameter
(¢) center (d) Chord
Sol. (¢) center
2. The distance from the center to any point on the
circle is called
(a) Diameter (b) Radius
(c) Chord (d) Arc
Sol. (b) Radius
3. The region enclosed by a circle is called
(a) arc (b) segment
(c) interior (d) exterior
Sol. (¢) interior

4. The centre of a circle passing through two given
points lies on

(a)
(b)
(c)

(d)
Sol. (c)

tn

The line joining the points.

The midpoint only

The perpendicular bisector of the segment
joining them.

Any random point.

The center must be equidistant from both the
points, so it lics on the perpendicular bisector
of the segment joining them,

. If no restriction is given on radius, the number of

circles passing through two distinct points is

(a)
(c)
sol. (¢)

1 (b) 2
infinite (d) Can'tbedetermined
infinite

“;Very Short Answer Type Quesﬂonq‘

0.

Sol.

Sol.

R e

Find the radius of a circle passing through points
Aand B if the distance between A and B is 6 cm ang
the center lies on the perpendicular bisector at 3
distance 4 cm from midpoint of AB,

Let M be the midpoint of AB. P

= AM =3cm.
In right triangle PMA,

PA = V4243 =/16+9=/25 K Oglo.

=5cm

dcm

. Is it possible to draw exactly one circle passing

through two given points? Justify your answer.
No, it is not possible; as there are infinitely many
points lies on the perpendicular bisector of line
segment joining to given two points. Each point on
the perpendicular bisector can be a center of circle
passing through the two points.

L\

Long Answer Type Questions 6

8.

Sol.

| 5 Marks |

Draw APQR, with PQ =6 cm, £P=110°and £Q=35"
Construct its circumcircle, Is the circumcenter
inside, outside or on the trinngle?

We follow the following steps:

Step I: Draw a line segment PQ=6 cm

Step I1: At point P, use protractor to draw an :mk_!"
of 110°. At Q, draw an angle of 35°, Mark the point
ol intersection as point R.

Step I1I: Construct perpendicular bisector of pQand
QR,

-
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Step 1V: Mark the point
where the bisectors meet as

Step Vi Place the compass at
O and open it to P Draw a
circle.

Result: As ZP=110° >90°,
the circumceenter O lies
outside the triangle.

9. Draw a AXYZ with XY=6cm, ZX=110° and XZ =
Scm. Construct its circumcircle. Is the circumcenter

inside or outside the triangle?
Sol. We follow the following steps

Step I: Draw line segment XY =6 cm.

Step 11: At point X, construct an angle of 110°.

Step 111: On this ray,
mark a point Z such that
XZ =5cm.

Step IV: Join YZ to >
form AXYZ.

Step V: Draw o

perpendicular
bisectors of sides XY

and XZ. X

110°

7

N

LK

6cm

s T D S |

I'm Up and Down, and Round and Round _711_1_-‘_’_) T
Let they intersect at point O, )
Step VI: With center O and radius OX, draw @ circle
passing through X, Y, Z.
Observation: .
As ZX = 110° > 90° = Circumcenter lics outside
the triangle. '

10. Draw APQR with PQ=5cm, QR=6cm and
RP = Scm. Draw the circumcircle of APQR. Let the
center be O. Measure OP, 0Q and OR.

Sol. We follow the following steps:
Step I: Draw PQ=5 cm.
Step II: With center P of
radius 5 cm and center -~
Q of radius 6 cm, draw 6 cm
arcs intersecting at R.
Step III: Join PR and 0
QR to form APQR.
Step IV: Draw perpendi-
cular bisectors of any
two sides (say PQ and PN /Q
QR). Let they bisect at
O (Circumcenter).
Step V: With center O

and radius OP, draw the circumcircle.
Measurement: OP=0Q=O0OR =~ 3.6 cm (approx.)

PRACTICE QUESTIONS

through them?

—
11. In The longest chord of a circle is
, (@) radius (b) arc
(c) diameter (d) radius
12. A line that intersects a circle at two distinct points
is called
(a) radius (b) diameter
(c) secant (d) tangent

13. If the distance between two points is equal to the
diameter of a circle, how many such circles can pass

(@) Infinite b) 2
() 1 (d) zero

14. Draw AXYZ with XY = 6 cm, YZ = 6 cm, and
ZX = 6 cm. Construct its circumcircle let the
circumcenter be O. Measure OX.0Y and OZ.

15. Draw APQR with PQ=6 cm, ZP=50°and ZQ=60°.
Construct its circumcircle. Is the circumcircle lies
inside or outside the triangle?

TOPICS COVERED

3.4, 5.5 Chords and The Angles They Subtend, Midpoints

_ and Perpendicular Bisectors of chords

Theorem 2
Equal chords of a circle subtend

- |“qual angles at the centre of the
- |circle,

AB = CD are equal chords of the A

- |circle centred at O,

“+£AOB = £COD,

B

Theorem 3

Chords of a circle that subtend equal s
angles at the centre are equal.
Letchords AB and DE are two chords
subtend equal angle at O,

ie. ZAOB = ZDOE, then AB = DE
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Theerem 4

The line joining the centre of a circle
and the midpoint of the chord of a
awrcle is perpendicular to the chord.
Let P is the midpoint of the chord,
then OP L MN,

N

M PN

—

Theorem 5

icul: tre of
The perpendicular from ll_lc cent
a cirglc 1[31 a chord of the circle bisects
the chord.
If OM L AB (chord)

- AM = MB

COMPETENCY FOCUSSED QUESTIONS

‘fv Multiple Choice Questions ?‘
. 1 Mark

16. Given two concentric circles with centre O. A line
cuts the circles at A, B, C, D respectively. If AB =
10 cm. then length CD is [Understanding]
(@) Scm (b) 10cm
() 75cem (d) 20cm
Sol. () Draw OL L AD.
AsOL LBC,soBL=LC
Similarly, AL=LD

>

Subtracting (/) from (if), we get
AL-BL=LD-LC
AB=CD
, CD=10cm
17. Givenbelowis acircle with centre O. [Understanding]

()
..(ii)

=
=

What is the measure of £X0Y?
(@) 4  (b) 140"  (c) 80°  (d) 90°
Sol. (a) Equalchords of acircle subtend equal angle at
the centre.
Here XY = UV = 7cm are chords of the circle
ZUOV = 40°, . £ZXOY = 4(0°
18. In the figure below, PQ and RS are equal chords of
a circle with centre T.

[Understanding and Application]

What is the measure of ZPTQ ?

(a) 100° (b) 40° (c) 80° (d) 60°
Sol. (c) Since chords are of equal length.
. 2x+3=4x-3
= 6=2vr=x=3cm

Equal chords of a circle subtend equal angle a

the centre.
Oy -Ix-1=5+Ty-5

= y=8&-4=24-4=2)

= y=10cm

Now ZPTQ=9%-3x-1
=90-9-1=80°

19. Given below is a circle with centre A and chord BC.

[Understanding and Application]
B

C

If radius of the chord is 13 cm, what is distance of
the chord from the centre?

(@) 10cm (b) 13cm
() 12cm (d) 5cm
Sol. (c) B

A
%

C

Construction: Draw AP 1 BC.

We know that the perpendicular drawn from

the centre of a circle to the chords bisect the
chord.
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,-.BP:PC=%—BC35cm

In AAPB, we have
By Pythagoras Theorem.

AP =V AB*-BP? = /132_52
= J(13+5)(13-5) = /18x8
=/144 = 12cm
-. Distance of chord from the centre = 12 cm.

Two chords subtend angles 60° and 80° respectively

at the center. Which chord is longer? [Conceptual]

(@) Chord with 60°

(b) Chord with 80°

(c) Both equal

(d) Cannot be determined

. (b) Greater central angle = longer chord.
If a chord passes through the centre of a circle, it is
called: [Conceptual]
(a) radius
(c) diameter

Sol. () diameter

CONSTRUCTED RESPONSE TYPE QUESTIONS

Elery Short Answer Type Questions;‘
|_2 Marks |

22. Justify the statement: A circle of radius 4 cm can
be drawn through two points A and B, such that
AB = 6.2 cm. (Understanding]
It is true that a circle of radius 4 cm can be passed
through two points A and B, where AB = 6.2 cm.

AR 7°
If we draw a circle of radius 4 cm, the length of
longest chord, i.e. diameter = 8 cm.
Such diameter > AB = 6.2 cm. Hence, a chord of
6.2cm can be drawn in a circle as shown in the figure.
23. In the given figure, AB = AC and O is the centre of

the circle. If ZBOA = 90°, determine ZAOC.
[Conceptual and Application]

90°

20.

(b) arc
(d) tangent

Sol.

A
Sol. Given: A circle having centre O and AB = AC. Also,
ZAOB = 90°

SE——__]

I'm Up and Down, and Round and Round

24.

Sol,

To find ZAOC )
Proof: As we know that equal chords of. a circle
subtend equal angles at the centre of the circle
ZAOB = ZAOC (as AB = AC)
= ZAOC = 90° (as ZAOB = 90°)

In a circle with centre O, AB is chord. Prove that
OA = OB. What can you conclude about AOAB?
Construction: Join OA and OB.

As OA and OB are radii of the circle.

.. OA = OB proved.

In AOAB,

OA = OB = AOAB is an isosceles

triangle. A——8

'\

SRR
Short Answer Type Questions  @a

25,

Sol.

26.

Sol.

_3 Marks J

In the given figure, chord AB subtends ZAOB equal
to 60° at the centre O of the circle. If OA = 5 cm.
then find the length of AB. [HOTS]

[Understanding and Application]

O

7\

AB

Given: ZAOB = 60°, OA = 5 cm, where O is the
centre of the circle.

To find: AB
Proof: In AAOB
ZAOB = 60° (Given)
OA=0B (Equal radii)
Z0AB = ZOBA

(Angles opposite to equal sides OA and OB) ...(¢)
In AAOB
Z0AB + £ZAOB + ZOBA = 180°
(Angle sum property of triangle)
60° + ZOAB + ZOAB = 180°
(- ZOAB = ZOBA, using (f))

= 2£0AB = 180° - 60° = 120°
= Z0AB = 60°
Z0BA =60°
;. AAOB is an equilateral triangle
Hence, OA =0B = AB
= AB=5cm (as OA = 5cm)

An isosceles triangle AABC is inscribed in a circle
with diameter AD. If AB = AC, prove that AD is the
angle bisector of ZBAC.

Given: AABC is an isosceles triangle and AD is the
diameter through A on BC. AB = AC.
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To show: AD is the angle bisector A
of ZA.

Lo, ZBAD = ZCAD
Proof: Diameter AD meets BC at

0
M.
Now, OM L BC = BM = MC 8 C
Now in AABM and AAMC, D
we have
AB = AC (Given)

ZABM = ZACM
|Angles of isosceles triangle]
BM = MC
. By SAS, AABM = AAMC

= <BAM = ZCAM (By CPCT)
= AM is the angle bisector of ZA.
= AD s the angle bisector of ZA. proved

Long Answer Type Questions ;}

Sol.

\_5 Marks |

- In the given figure, O is the centre of a circle and A,

B. C, D and E are points on the circle such that AB =

BC = CD = DE = EA. Find the value of ZAOB.
[HOTS] [Conceptual and Application)
D

N
AN

AS~_ B

Given: O is centre of circle and AB = BC = CD
= DE = EA.

Construction: Join OC, OD, OE

To find: ZAOB

Proof: A, B, C, D and E are the points which lie on
the circle.

Also AB=BC=CD=DE =EA
All are the chords of the circle
As we know that equal chords subtend equal angle
at the centre of circle.,
ZAOB = £ZBOC = £ZCOD

= /ZDOE = ZAQE (i)
Also, ZAOB + £ZBOC + £COD + £DOE + Z/EOA

= 36(0°

(sum of angles at the centre of circle)

1. Students forget that equal chords in a circle g,

2. The total angle around O is 360°. Studens fo

R e I ———
e e -\

—_— ———— |

. B
Using (1)
£AOB + LAOB + ZAOB + ZAOR 4
= 360° OB
—  5/A0B=360°
ZAOB =T72°

™

beng
equal angles at the centre. They may Jose Mark

Tget to
divide it by 5 equal parts.

Sol.

28. 0, and O, are the centres of two congrueng

——

circleg

intersecting each other at points C and p, The ljp,

joining their centres intersects the circles jp Point
A and B such that AB > 0,0,. If CD = ¢ ¢y, and
AB = 12 cm, determine the radius of either circle

[HOTS] [Understanding and Applicoﬁon]

Let radius of each circle = r cm
AB=12cm
0,0,=12-2r
C

Now, CD is the common chord of the two circles
and 0,0, is the line segment that joins the centres,
[Radii of congruent circles)

Aswe know that line joining the centres of two circles
is perpendicular bisector of the common chord

. 0,0, L CD and 0102 bisects CD

CP=%XCD=3mL

1 1
and OIP = 5(0102)= 5(12 —2!')
=(6-r)cm
Now in right ACPOQ,,
(OIC)2 = (OlP)2 + (PC)?
= rP= (6-r)* + (3)?
= P=36+r-12+9
= 12r =45
= r= -4-'.5.
12
= r=375cm
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29, Inacircle with centre O, chords AB and CD are of
lengths 5 em each and subtend angles v and v° at the
centre of the circle respectively, Then )

[Understanding]

(h)y x =y

(d) cannot say

(@) 1>y
(c) v <y

. The perpendicular bisector of a chord
[Understanding]
(@) passes through the centre
(b) istangent to the circle
(¢) lies outside the circle
(d) is parallel to radius

| . If achord is very close to the centre of a circle, it will
| be [Understanding]
(@) verysmall (b) maximum length
(c) equal to radius (d) zerolength

32. Find the value of x in the following figures, where
‘O’ is the centre of the circle.

[Understanding and Application]
(i)

PRACTICE QUESTIONS

S ——— 3

33. Find the value of 0 and « in the given figure, where
‘O’ is the centre of the circle.
[Understanding and Application]

34. Inthe given figure, OABC is rhombus. Find £AOB
and ZBOC, where ‘O is the centre of circle.
[Understanding and Application]

A

35. Prove that the line drawn through the centre of a
circle to the mid-point of a chord is perpendicular
to the chord. [Reasoning]

Im UP and Down z_l_nd Round zmd Round 7 (- 3/

5.4 Distance of Chords from the centre

{ Theorem 6

Chords of a circle having the same
length are all at the same distance
from the centre of the circle.

In the given figure, if chords

AB = GH Then OC=0I

AVr
\4

Theorem 7
Chords of a circle that are
equidistant from the centre have
equal length.
4 g In the given circle, if OM = ON
\ = AB=CD
D

Theorem 8

Let AB and DE be two chords of A

a circle with centre C. Suppose D
AB > DE. Then the distance from
C to AB is less than the distance
from C to DE.

In the given figure chord

AB > chord DE.

= CF < CG

Note: The chord nearest to the centre is the chord
containing the centre, Its distance from C is zero. So, the
diameter is the longest chord of the circle.
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COMPETENCY FOCUSSED QUESTIONS

‘v Multiple Choice Questions 7‘
. 1 Mark

36. .Gi“'“ a circle with centre O and smallest chord AB
is of length X cm, longest chord CD is of length 10
cm and chord PQ is of length 7 cm, then radius of

the circle is [Undersfonding]
(@) 13 com (b) 6¢cm

~(©) Sam (d) 35cm

Sel. (C)

37. Given a chord AB of length 5 cm, of a circle with
centre O. OL is perpendicular to chord AB and
OL = 4 cm. OM is perpendicular to chord CD such

that OM = 4 cm. Then CM is equal to
[Understanding and Application]

(@) 4cm (b) S5cm
() 235em (d) 3cm
Sol. (¢) Since OL = OM =4 cm,so

AB=CD
(*+ Chords equidistant from the centre
of a circle are equal in length)

= CD=5cm

Since the perpendicular drawn from the centre
of a circle to a chord bisects the chord, so

CM =MD = %CD —CM =25cm
38. In a circle of radius 13 cm. PQ and MN two chords

are of length 24 cm and x cm respectively. The
distance between the chords is 7 cm. What is the

value of x? [Understanding and Application]
Q
P N
M
(a) 10cm (h) Scm
(c) 1lcm (dy 6ecm

Conversion Ready (Subjective) [

In a circle of radius 13 ¢m, two chords PQ and MN are\
drawn such that the length of chord PQ = 24 ¢cm and
the length of chord MN = x cm. The distance between
the two chords is 7 ¢cm. Find the perpendicular distance
of chord PO from the centre, Also find the distance of
 chord MN from the centre and length of chord MN, J

B 3
sSol, (@) k&
Q
P u i
M
AB = 7cm, PO =24 cm, MN = x ¢,
Construction: Join OA, OP and OM,
OA 1 PQand OB 1L MN
= PA=12cmandMB=_£Cm
OM=0P=13em 2.
In AOBM, we have i)
OM? = OB? + MB?
2 2 x\?
- 132 =(0A + 7% + (3) 7
In AOPA,
OP? = 0OA? + PA?
= 13 = 0A% + 122
= 0A2=13%-12?
=(13+12)(13-12) = 25
= OA=5cm

Using OA = 5 cm in (i), we get
2
169=(5+7) + (g)

2
X
_144+(5)
.rz
= (5) = 169144 = 25
= §=5:>x=10cm

39. In figure, If OA = 5 cm, AB = 8 cm and 0D is

perpendicular to AB. Then CD is equal to
|[Understanding and Application]

(@) 2cm (b) 3cm
(¢) 4cm (d) Scm
Sol. (a)
OD L AB
= AD=1AB=dcm
In AOAD,

OD?= 0A?- AD? = 5*- 4’
=(5+4)(5-4)="9

e
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3. Not applying Midpoint Theorem: Failing to conclude

- OD=3cm
. OA = 0C = 5 cm (radii ol circle)
CD=0C-0D = (5-3)=2cm

Short Answer Type Questions
.3 Marks

40. I BC is a diameter of a circle of centre O and OD
is perpendicular to the chord AB of a circle, show
that CA = 20D. [HOTS] [Conceptual and Analyzing]

Given: A circle of centre O, diameter BC and OD.L

chord AB.

To prove: CA = 20D

—
&v

Sol.

Proof: Since OD L AB
. Disthe mid-point of AB
(perpendicular drawn from the centre
to a chord bisects the chord)
O is centre = O is the mid-point of BC.,

In AABC, O and D are the mid-points of BC and
AB, respectively.

- OD || ACand OD = %AC (mid-point theorem)
- CA=20D

{0\ Marks Loss Alert

I. Forgetting the chord property: Not stating that
OD L AB.
= D is the mid point of AB (the perpendicullar drawn
from a centre to the chord bisescts the chord).

2. Missing midpoint identification: Not recognizing O
is the midpoint of BC since BC is a diameter.

T

OD||AC and OD = -;-AC = CA = 20D i

41. If two chords of a circle are equally inclined to the
diameter passing through their point of intersection,
prove that the chords are equal.

[Conceptual and Analyzing]

inclined to diameter AOD, i.c.
£ZDAB = £/DAC
Construction: Draw OL L AB and OM L AC

T Up and Down, and Round and Round._[ 125

Proof: in AOLA and AOMA

ZOLA = ZOMA (each 90°)

AO = AD (common)

Z0AL = Z0AM (given)

AOLA = AOMA {AAS rule)

- OL=0M (CPCT)
= AB = AC

(chords equidistant from the centre are equal)

‘6; Long Answer Type Questions ;‘
5 Marks J

PQ and RS are two parallel chords of a circle on

the same side of centre O and radius is 10 cm.

If PQ = 16 cm and RS = 12 c¢m, find the distance

between the chords. [HOTS])
[Understanding and Application]

Given: A circle with centre O and two chords PQ

and RS, such that PQ||RS

To find: LM

Construction: Draw OM L RS which intersects PQ

at L.

42,

Sol.

7

P Q
R

OM L RS
OL L PQ (- PQ | RS)

PL = %PQ and RM = %RS

PL=8cmand RM =6cm
LM=xcm
OP=0OR =10cm

InAOPL, OL= /(10? - (8) cm = 6 cm

Also, in AORM, OM = J/(10¥ - (6 cm = 8 cm

¢ x=0M-OL=8cm-6cm

= x=2cm

-. Distance between the chords = LM = 2 cm
Prove that the line segment joining the mid-points

of two equal chords of a circle make equal angles
with the chords. [Conceptual and Analyzing]

Given: A circle C(O, r), AB and CD are two equal
chords of a circle. L, M are the mid-points of AB
and CD respectively.

‘ B
A
Cc

N

Proof: -

Now,
Let

43.

Sol.
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To Prove: (1) ZALM = ~CML
(W) <BLM = ZDML.
Construction: L\, OL. OM are joined.
Proof (1) OL £ AB and OM L CD.
(As the line joining the centre 10 the mid-point of
the chord is perpendicular to the chord)
Now, OL =O0M
[Equal chords are equidistant from the centre]
In AOLM, OL = OM |Proved above]
= <OLM = ZOML
[Angles oppasite to equal sides are equal | ...(7) To prove: AB = CD
~OLA = _OMC [Each 90°]
= Z0LA - ZOLM = -OMC-2OML
| £ZOLA = ZOMC = 90°]
= <MLA = ZLMC (i)
Again from (/)
<OLM + ZOLB = ZOML + ZOMD
[ £0OLB = ZOMD = 90°]
ZMLB = ZLMD.

Sol. Given: AB || CD, AOD is the diameter

of cip
i 0 C
where O is the centre of circle. le,

I}

£\ Marks Loss Alert ) Proof: In ADOQ and AAOP
OD = OA

L. Missing the perpendicular property: Not stating that -
OL L AB and OM L CD since the line joining the =DOf= Z80F ,
centre to the midpoint of the chord is perpendicular (vertically opposite angle)
to the chord. £QDO = ZPAO

2 Ignoring equal distance theorem: Forgetting that equal

(radii of circle)

[alternate angles as CD || AB (given))

chords are equidistant from the centre = OL = OM, = ADOQ = AAOP (by ASA)
| which need to prove ZOLM = ZOML. i _ 00 = OP (by CPCT)
= CD = AB (chords equidistant from

44. In the given figure, AB || CD. AD is a diameter of
the circle whose centre is O. Prove that AB = CD.
[HOTS] [Conceptual and Analyzing]

PRACTICE QUESTIONS

the centre of a circle are equal)

& _—
. 45. The radius of circle is 13 cm and the length of one
f of its chord is 10 cm. The distance of the chord from A B
: the centre is. [Understanding]
| (@) 115cm (b) 12cm
(c) V69 cm (d) 23 cm c D

' 46. Distance of a chord AB of a circle from the centre is

12 cm and length of the chord AB is 10 ecm. Find the 0. Inthe given figure, diameter AB of circle with centre

|
|
|
|
{ B ]
diameter of the arcle. [Understonding and Application) O bisects thc'chord PQ. If PR = QR = § cm and
, . X ] RB = 4 c¢m, find the radius of the circle.  [HOTS]
47. In a circle of radius 5 cm having centre O, OL is [Understanding and Application]
( drawn perpendicular o the chord AB. If OL = 3 ¢m, Q
find the length of AB. [Understanding and Application) 8
cm
, 48. In a circle vith centre O, chords AB and CD are of 0
l lengths 4 ¢cm cach and subtend angles x* and y” ut = A
! the centre of the circle respectively. Determine the
| relation between x” and y°, [HOTS) 8cm
} (Understanding and Appl3ication] P
|

SI. Aline segment AB is of length 5 cm. Draw a circle
of rudius 4 cm passing through A and B. Can you
draw a circle of radius 2 cm passing through A an
B. Give reason to support your answer.  [HO

\pplication!

[Understanding oni /

49, In the given figure, O is the centre of the circle
with radius 5 cm. OP L AB, 00 1. CD, AB || CD,

AB = 6 cm and CD = 8 em. Determine PQ,
[Understanding and Application)]
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/1!1 figure. O is the centre of the circle, OM L BC,OL
1 AB, ONLACand OM = ON = OL [Analyzing]
A

3
s

prove that AABC is an equilateral triangle.

53, In the given figure, AB and CD are two chords
equidistant from the centre O. OP is the perpendicular
drawn from centre O to AB. If CD = 6 cm, find PB.

[Understanding]
m
C D

o}

g

A

54. AB and AC are two chords of a circle of -radius r
such that AB = 2AC. If p and g are the distances
of AB and AC from the centre. Prove that
4 = p* + 3~ [Analyzing]

. Inthe given figure, AB and CD are tw0 equal chords of
acircle with centre O. OP and OQare perpcndicula?
on chords AB and CD respectively. If ~POQ = 120°,

find ZAPQ. [HOTS] [Understanding]

n
n

O

Two chords AB and AC of acircle are equal..Prove
that the centre of the circle lies on the angle bisector
of ZBAC. [HOTS] [Analyzing]

In a circle of radius 18 cm, AB and AC are two
chords such that AB = AC = 12cm. Find the length
of chord BC. [Understanding]

e

i
=

(¥]]
P

R

TOPICS COVERED

5.7, 5.8 Angle Subtended by an Arc, Concyc

Points

licity of

Theorem 9
The angle subtended by am arc at the centre of the circle
is double the angle subtended by the arc at any point on
the circle outside the arc.

In the given circle arc AB subtends angle
ZAOB at the centre O and ZAPB at P,
then

ZAOB = 2ZAPB.

Concyclic Points

If three or more points that lies on the
same circle's circumference are called concyclic points.
Theorem 10

If aline segment AB joining two points A, B subtends equal
angles at other two points C, D that lie on the same side of
AB, then the four points lie on a circle. :
In the given figure line segment AB
subtends equal angles ZACB and ZADB
and these angles are in the same side of
AB, then A, B, C, D lies on the circle.

e

A

g i.e. ABCD is a cyclic quadrilateral.

Cyclic Quadrilateral

When the vertices of quadrilateral (4-gon) are concyclic,
the quadrilateral is called a cyclic quadrilateral.

Theorem 11

The sum of two opposite angles of a A g
cyclic quadrilateral is 180°.

In the given figure, ABCD is a cyclic

quadrilateral. 5

LA+ £C=180° (o]

and ZB + £D = 180°

Theorem 12

If two opposite angles of a quadrilateral add upto 180°,
then the vertices of the quadrilateral lie on a circle, i.e.
they are concyclic.

In the given figure if ZA + ZC = 180°, <
/B + 2D = 180°, then A, B,Cand D

are vertices of the quadrilateral lie on

the circle.
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COMPETENCY FOCUSSED QUESTIONS

—
4V __ Multiple Choice Questions v}

L 1 Mark

N

8. In the given figure, value of y is
[Understanding]
(&) 140°
(d) 700

(@) 3§
(c) 70° +x

- (@) The angle subtended by an

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

arcle. So,

1
2
In figure, O is the centre of the circle.
The value of r is [Understanding]
(@) 120° (b) 60°

(c) 120° (d) 300°

y=

x 70° = 35° c

- (d) We have ZAOC + ZBOC + ZAOB = 360°

(- Angle at the centre of a circle)

=35+ 25° + x = 360° = x = 300°
In the given figure, O is the centre D
of the circle, ZCBE = 25° and
ZDEA = 60°. The measure of

ZADB is [Understanding]
(a) 9%r (b) 85°
(c) 95° (d) 120°

‘ Conversion Ready (Subjective) ‘

In the given figure, O is the centre of the circle,
ZCBE = 25% and ZDEA = 60°. Identify the type of
angles CEB and DEA. Dectermine the measure of

ZADB with proper reason.

Sol. (c) We haveZDEA = ZCEB = 60°

fVcnicaI]y opposite angles)
Using angle sum property of triangle in ACEB,

we have
ZCEB + ZCBE + £ZECB = Ky
= 60° + 25° + ZECB = 18(°

= ZECB = 95°

Now, £ZADB = ZACB

(- Angles in the same segment of a circle are
cqual)

= ZADDB = 95°

61. Inthegiven figure, ZDBC = 55°, ZBAC = 45° then

D

ZBCD Is [Understanding] ,
(a) 45° (b) 55° [y
(c) 1007 (d) 80°

65°

Sol.

62.

Sol.

63.

Sol.

64.

Sol.

65.

Sol,

(d) We have ZBAC = ZBDC
(v Angles in the same segment ,
equal) of a cirgy, are
= £ZBDC =45°
Using angle sum property of triangle ;
we get lein ABDQ'
ZDBC + £BDC + £BCD = g
= 55° + 45° + £ZBCD = 180°
= £BCD = 80°
Four points lie on a circle if:
(a) All angles are equal [concepmuq
(b) Opposite angles of the quadrilatera| sum
180° to
(c) Adjacent sides are equal
(d) Diagonals are equal
(b) Four points lie on a circle (i.e., form a el
quadrilateral) if and only if the sum of a pajr ocl

opposite angles is 180°. For ABCD,
ZA + £C = £180°and ZB + £D=1g

If ZA+ZC = 180° in quadrilateral ABCD, theg

ABCD is:

(a) A parallelogram

(b) A trapezium

(c) A cyclic quadrilateral

(d) A rhombus

(c) In a quadrilateral, if the sum of a pair of
opposite angles is 180°, then the quadrilatery]
is cyclic.

[Concepmon

Points A, B, C, and D are concyclic if: [Conceptual]

() AB=CD

(b) ZABC = ZADC

(b) AC=BD

(d) AB| CD

(b) Four points A, B, C, and D are concyclic (lic on
the same circle) if a pair of angles subtendedby
the same chord are equal,
ie. ZABC = ZADC
This means both angles lies on the same chord,
and hence the points lie on a single circle.

The shape of a clock dial is circular because:

[Understanding]

(a) 1tis easy to manufacture

(b) The hands rotate around a fixed centre

(c) Itsaves space

(d) It uses less material

(b) Aclock dial is circular because the hands rotat¢
around a fixed central point. )
A circular shape allows smooth, even rotal!
in all directions, muking it ideal for displayi®é
time.

on
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CONSTRUCTED RESPONSE TYPE QUESTIONS

@f‘l Short Answer Type Quesﬁons?A

66.

Sol.

67.

Sol.

68.

Sol.

69.

Sol,

.2 Marks

In the given figure, find the value of x
O is the centre of the circle,

;'@4

A

[\

~ % 70° = 35°

and y where
[Undorstunding]

y=

r | =

(Angle at the centre is double the angle subtended
by the same arc at any point on the remaining part
of the circle)
Also  Lv= 2y

(Angles in the same segment are equal)
= x=35°
1If ZBOC = 100° then find x from the given figure.
[Understanding]

Here O is the centre of the circle
1

- ZBAC=1sBOC= 2 % 100° = 50°
Also £x + ZBAC = 180°

(sum of opposite angles of cyclic quadrilateral)
= Zx + 50° = 180° = x =130°
In a quadrilateral ABCD, ZA = 85° and £ZC = 95°
Show that ABCD is cyclic. [Understanding]
Given that ZA = 85° and £ZC = 95°
ZA + £C = 85° + 95°= 180°
Since opposite angles are supplementary.
Hence, ABCD is a cyclic quadrilateral.

Find x in the given figure. [Understanding]
A

Here O is the centre of the circle
1

(By degree measurc theorem)

70,

g

Sol.

¥gJ"T_l\l_p_q_néPown, and Round and R@:_ﬂ

= 50=— 2y

= Ly = 100°
Also Ly + Ly =360°

(Angle at the centre of a circle)
= Zx + 100° = 360°

|-

= Zx = 360° - 100° = 260°
In the given figure, AABC is equilateral. Find ZBDC
and ZBEC. A (Understanding]
D
B C
E
£ZBAC = 60°
[ AABC is an equilateral triangle]
£BAC = ZBDC

[+ Angles in the same segment of a circle are equal]
= ZBDC = 60°
Now, ODBEC is a cyclic quadrilateral
.. ZBDC + ZBEC = 180° [~ Opposite angles of
a cyclic quadrilateral are supplementary]
60° +£BEC = 180° = £BEC = 180° - 60° = 120°
Two circles intersect at two points A and B. AD and
AC are diameters of the two circles. Prove that B
lies on the line segment DC.
[Understanding and Analyzing]
A

) N A

Given: Two circles intersect at A and B. AD and AC
are diameters.
To prove: B lies on DC
Construction: Join AB
Proof: AD is the diameter of a circle.
ZABD =90°...(/) (Angle in a semicircle)
AC is the diameter of another circle.
& ZABC = 90°...(if) (Angle in a semicircle)
Adding (i) and {ii)
ZABD + ZABC =90° + 90° = 180°
». These two angles from a linear pair angles.

= DBCisaline. Hence point B lies on line segment
DC.

Short Answer Type Questions "‘

"3 Marks

. In the given figure, ABC is a triangle in which

ZBAC = 30°. Show that BC is equal to the radius of
the circumcircle of AABC, whose centre is O. [HOTS]
[Understanding and Appfication]
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Sol.

73

Sol.

A

8 c

Given: A AABC having ZBAC = 30° and a circumcircle
of AABC having centre O,
To prove: BC = radius of the circumcircle.
Construction: Join OB and OC.
Proof: “BOC = 2/BAC
(Angle subtended by an arc at the
centre isdouble the angle subtended
by itatany point on the remaining
part of the circle) B
ZBOC =2 x 30° = 60°

OB =0C
Z0BC = Z0CB
(Angles opposite to equal sides are equal)
In ABOC,
£BOC + ZOBC + £0CB = 180°

(Angle sum property of a triangle)

= 60° + 2£Z0BC = 180°

A

Also, (Radii of circle)

= 2/0BC = 180° - 60° = 120°
- coBC =12 — g0

Z0CB = ZOBC = 6l°
Since each angle of ABOC is 60°, therefore, ABOC is
an equilateral triangle.
— BC = OC = OB = radius of circumcircle of AABC
Hence proved

ABCD is a parallelogram. The circles through A, B
and C intersect CD (produced, if necessary) at E.

Prove that AE = AD. [HOTS]
[Understanding and Analysing]

Given: ABCD is a parallelogram. A circle passes
through A, B and C intersect side CD produced at E.

To Prove: AE = AD
/)
B

Construction: Join AE £
A

Proof: ABCD is a |[gm
ZADC = ZABC
(Opposite angles of parallelogram] ...(7)
ZADC + ZADE = 180° (1))
(Angles on straight line)
Also, ZABC + ZAEC = 180° ..(iii) [{Angles of
cyclic quadrilateral ABCE by construction]
On equating (if) and (iii)
ZADC + ZADE = ZABC + ZAEC

=9 ZADE = ZAEC
(As ZADC = ZABC opposite angles of ||gm)
= AD = AE

(Sides opposite to equal angles are equal)

-——_,_.____‘T‘__ —M—_—___d—

74.

ABCD is a cyclic quadrilateral. BA and Cp prod

i u
meet at E. Prove that the triangles EBC a5y Eg:
are equiangular. [Understanding and A““'ysing]

. Given: ABCD is a cyclic quadrilateral. BA and Cp

are produced to meet at E.
To Prove: As EBC and EDA are equiangular,
E

Proof: .- ABCD is a cyclic quadrilateral.

- ZBAD + ZBCD = 180°

[Sum of opposite angles of acyclic quadrilateral]..(j)
But ZBAD + ZEAD = 180°  [Linear pair].. (i)

From (i) and (if),
£BCD = ZEAD
Similarly, ZABC = ZEDA
and ZBEC = ZAED [Common]

Hence, As EBC and EDA are equiangular.

. ABC is an isosceles triangle in which AB = AC. A

circle passing through B and C intersects AB and
AC at D and E respectively. Prove that BC||DE.
[Understanding and Analysing]

. Given: Anisosceles triangle ABC, in which AB = AC

and a circle through B and C intersecting AB and
AC at D and E respectively.
To Prove: DE || BC.

Proof: In AABC,AB = AC= /3= 24 ,
[Angles opposite to equal sides are equal] )
Also, DBCE is a cyclic quadrilateral _
= Z2+ Z4=180°  [Opposite angles of acycl
quadrilateral are supplementary

= L2+ 23 = I80° [From () ("

. . a saMme
But £2 and £3 are co-interior angles on the $M

side of transversal BD.
. DE || BC.

el
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76. O is the circumcentre of the triangle ARC and OD

‘, s__ Long

I Tpm——

is perpendicular to BC. Prove (hat ZBOD = £A
: [Understanding and Anal

- Sis the circumcentre of APQR @ R
[~ Hypotenuse of a right
Ais diameter of its circumcircle]

-~ P, Q, R lie on circle with centre as S 1. Missing cyclic quadrilateral property: Not using that
] SO = SR the exterior angle of a cyclic quadrilateral equals the
Also, SQ = QR (given) interior opposite angle to relate the required angles.
= ASQR is an equilateral A 2. Incorrect angle-bisector use: Forgetting to use that

ZORS = 60°. FN and EM bisect ZF and ZE, which gives equal

Answer Type Questions ;‘
"5 Marks

78. Prove that the angle bisectors of the angles formed
by producing opposite sides of a cyclic quadrilateral
(provided they are not parallel) intersect at right
angle, [HOTS) [Understanding and Analysing]

Sol. Given: ABCDisa cyclic quadrilateral whose opposite

(N Marhks Loss Alert

S

- Final conclusion error: Not applying linear pair ( 180%)

sides are produced to meet at E and E.

Sol. Given: In triangle ABC, OD 1 BC where O )lf:i:';:lg I:gll)gwe' piscctors of £B and 4F ECEAREES
circumcentre of AABC,
To prove: ZBOD = ZA
A
Construction: Join OB and OC
Proof: Here O is the centre of circle., Proof: In AFDL and AFBN,
ZBOC =2,A e (D) /2= /1
Also. in ABOD and A(gz')([f)egme teasure. thearem) [~ FNis the bisector of 4117]‘
OB =0C (radii of circle) o=zt [Exerionangleiokcyclic
OD = OD (commion) quadr.llateral is equal.to interior opposite angle]
ZODB = £0DC = 90°(OD L BCj Third ZFLD = Third £6
given) 3 ;
= AOBD = AQCD (by RHS) But ZFLD = £5[Vertically opposite angles)
= ZBOD=/COD  (ByCPCT)..(ii) L3546
= ZBOC = ZBOD + £COD = EN=EL
= /BOD + ZBOD [Using (ii)] [Sides opposite to equal angles are equal]
= ZBOC =2/B0OD ..(iif) Now in AELM and AENM
Equating (i) and (/i) EL=EN (Proved above)
2ZA =2/BOD EM = EM (Common)
= ZBOD = ZA £7=/8
77. In APQR, right-angled at Q. A p (Given as EM is the bisector of ZE)
point S is taken on the side PR AELM = AENM (SAS congruence rule)
such that PS = SR and QR = ZEML = ZEMN (CPCT)
QS. Find the measure of ZQRS. S But ZEML + ZEMN = 180° (Linear pair)
[HOTS) = ZEML = ZEMN = 90°
[Understanding and Analysing] Hence, EM L FM.
Sol. Inright APQR, PS = SR Hence, bisectors of ZE and ZF intersect at right

angle.

)

agles needed for triangle relations and congruence.

correctly to conclude each angle = 90° = Two bisectors
are perpendicular,

S/

79. Prove that the quadrilateral formed (if possible) by

the internal angle bisectors of any quadrilateral is
cyclic. [HOTS||Understanding and Analysing)
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Sol. Given: ABCD is a quadrilateral, AHL BE CEand DI l
arc the angle bisectors of internal angles A, 13 Cand
D. These bisectors form a quadrilateral EFGH.
To Prove: EFGH s cvelic.

Proof: In AAEB.
ZEAB + ZABE + ZAEB = 180°
(Sum of angles of AABC)
= ZAEB = 180° - {ZEAB + ZABE) ...(1)
Also ZAEB = ZFEH (i)
(Vertically opposite angles)
By equating (/) and (ii)
ZFEH = 180°-(£EAB + ZABE)...(ii)
Similarly, in AGDC
ZFGH = 180°-(£GDC + £GCD)...(iv)
Adding (ii7) and (iv)
ZFEH + £ZFGH
= 360° - (ZEAB + ZABE + £ZGDC + £GCD)

= 360° - l(ABAD + ZABC + ZADC + ZBCD)
(As AH, BF, CF and HD are bisectors
of ZA, £B, £C, £D)
= 360° - % X 360°
(Sum of angles of quadrilateral, ABCD)
ZFEH + ZFGH = 360° - 180° = 180°

= FEHG is a cyclic quadrilateral.
(If the sum of opposite angles of quadrilateral
is 180°, then it is cyclic)

80.

Sol.

_PRACTICE QUESTIONS

e Ba— |

In the given figure, ify = 32°andz = 40, o,
x. Ify + z = 90°, prove that x = 45°, Mip,
[Understandin

E Beng Anuhfiinql

A

Cc

D
Given: y = 32°and z = 40°.
Proof: Let the line segments AD and CE o

other at P. y
Since, Z/APE = ZCPD
[ Vertically opposite an

. ZAPE =x glﬁ]
Now /BCP = ZCDP + ZCPD

[Exterior angle|
and ZPAB = /PEA + ZAPE

[Exterior angle]
B ZBCP=x+y {0
and ZPAB=x+z - (1)

Since, ABCP is a cyclic quadrilateral
ZBCP + ZPAB = 180°
= x+y+x+z=180°
or 2x + (y +z)=180°
or 2¢ + (40° + 32°) = 180°
or 2x = 180°-72°
=108° or x = 54°
Since, from (iif), we get
Zx + (y +2) = 180°
y + z=90° [Given]
2x + 90° = 180° or 2x = 90°
x =45°

(i)

and

e e et

d

@l. In the given figure, O is centre of the circle,

ZBAO = 68°, AC is diameler of the circle, then

measurc of ZBCO is [Understanding]
(a) 227 (h) 33°
(c) 44° . (d) 68°
Ac
D c
82. In the given figure, 2C = 2D D ¢
= 4(r°, then the four points A,
B,CD [Understanding]
(a) concyclic
(b) are collincar A B

(c) A,B,DandA, B, Clic on the different circles,
(d) none of these

83.

84.

85,

Achord of acircle is equal to the radius of the circle.
Then the angle subtended by the chord at the point

of major arc is [Understanding]
(@) 90° (b) 30°
() 150° (d) 60°
If four points lie on a circle, the quadilateral formed
is called: [Conceptual]

(a)  Parallelogram

(h) Kite

(c) Cyclic quadrilateral
(d) Rectangle

Which of the following is NOT circular in shape”
[ConcﬂF“’"“I
(a) Coin (b) Wheel "

(¢) Football field (d) CD

(S
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89.

90!

91.

AB is a chord of the circle. 1f ZAOB = 110, find
ZAPB. [Understanding)

p
i
A B

16 O is the centre of the circle as shown in figure,
find ~CBD. [Understanding]

In the given figure, ABCE is a cyclic quadrilateral

and O is the centre of circle. If ZAEC = 110°, then

find [Understanding and Application|
(i) £LABC . . (i) ZADC

In the given figure, OA and OB are respectively
perpendiculars to chords CD and EF of a ciﬂc
whose centre is O. If OA = OB, prove that EC = DF.

[Understanding and Analyzing]

ED
C F

If O is centre of circle as shown in figure, find
ZROT and ZRTO [Understanding]

S
P 450 140" T\
UQ R
ABCD is a quadrilateral inseribed in a circle, €D is
produced to any point IFand the hisector of ZABC

intersects the cirele at . Prove that DE bisects ZADEE
(Understanding and Analyzing]

\“_‘*—-—_*

1n the given figure, O is the centre of the cirele and

ot and Do, oo Round [ 53]

92. In the given figure, O is the centre of the circle and
ZAOB = 1107, find the value of x,y and z. i
[Understanding and Application]

93. In the given figure, ABCD is a cyclic quadrilateral.
Side CD is produced on both sides, such that
ZBCP = 110° and ZADQ = 95°. Find the values
of ZA and ZB.  [Understanding and Application]

B

95° 110°
“Q D cpP i
94. Inthe given figure, PQ is a diameter of a circle with
centre O.If ZPQR = 65°, ZSPR = 407, ZPQM = 507,

find ZOPR, £PRS and £ZQPM.
[Understanding and Analyzing]

R

)

ﬁ;(ﬂ
=

95. In the given figure, AB is diameter of the circle with
centre O and CD || AB. If ZDAB = 25°, then find
the measure of ZCAD. [Understanding]

C N

=}

B

96. In the given figure, O is the centre of the circle.
Prove that £x + £y = 2=

[Understanding and Analyzing)

/A

£
R
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( 97. Inthe given figure, determine a, b and c.
(Understonding and Application]
c

98.

ABisadiameter of circle C(O, 7). Chm

radius OD. AC and BD produced intersect 41 p Pro,
that ZAPB = 60°.  [Understanding and A‘nulﬂing{;

D
o
Y

Integrated’ (Mixed) Questions o it A

99. In a circle with centre O, chords AB and CD are
of lengths 5 cm and 6 cm respectively and subtend
anglesx® andy® at the centre of the circle respectively.

Then [Understanding]
Concept App_ljgd: Angle subtended by cl_'lord at the centre
(@) x=y- b) x<y

(c) x>y (d) cannot say

100. Given a circle of radius 5 cm and centre O. OM is
drawn perpendicular to the chord XY.IfOM = 3cm,
then length of chord XY is [Understanding]

Cohcept Applied: Perpendicular drawn
from centre to the chord bisect the chord

(@) 4cm () 6cm (c) 8cm (d) 10cm

101. In the given figure, ZPOQ = 150° 57—
and AB, CD are equal chords,
OP L AB and OQ 1 CD. Then
ZBPQis [Understanding] g 5

Concept Appliedﬁ Equal chords are cquidistant'
from the centre and angle sum property
(@) 120° (b) 90° (c) 30° (d) 105°
102. In the given figure, O is the centre

of the circle. The value of x is
[Understanding]

(foncebl Applied: Congruency of
triangles and angle at the centre
related property

(@) 140° (b) 70° (c) 290° (d) 210°
103. In the given figure, value of xis  [Understanding]

Concepl Applied: Properties
of Cyclic quadrilateral

(a) 140° (b) 707

(c) 110° () 280°

104.

105.

106.

107.

108.

Ina quadrilateral ABCD, bisectors of angles A, B ¢
and D form another quadrilateral EFGH as shoyy,
» _ [quersfunding]

Concept Applied: Properties of Cyclic quadrilaleﬁi’

D c S

A B
If ZHEF = 70° and £GHE = 80°, then ZHGF and
£ZGFE are
(a) ZHGF = 80°, ZGFE = 70°
(b) ZHGF = 70°, £GFE = 80°
(c) ZHGF = 110°, #GFE = 90°
(d) ZHGF = 110°, ZGFE = 100°
In the given figure, the value of >
AOPRigs : [Understanding] P VA \ R

AN
Concept Applied: Properties
of Cyclic quadrilateral :

(@ 65 (b) 10° (c) 20° (d) 50°
Diagonals of a cyclic quadrilateral are the diameters
of that circle, then quadrilateral isa  [Conceptuol]

Concept Applied: Properties of Cyclic quadrilateral

(a) parallelogram (b) square
(c) rectangle (d) trapezium
The radius of a circle is 10 cm and a chord of acircle

is 12 cm in length. Find the distance of the chord
from the centre of the circle. [Understanding]
Concept Applied: Perpendicular drawn
from centre to the chord bisect the chord

Given a circle with centre O and the smallest chord
AB =3 cm, largest chord CD = 10 ¢cm and chord .PQ
= 7 em. Find the radius of the circle. [Understandind

Concgp! Applied: Diameter is longest F_t[‘f"_d.f
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109. Find the length of a chord which is at a distance
of 4 cm from the centre of a circle whose radius is

5 cm. [Undersm-nding]
Concept Applied: Perpendicular drawn
from centre to the chord bisect the chord

110. Inthe given figure, Ointhecentre A

of the circle. If OM < ON, show
that CD > AB. [Understanding]

N

N

119. In the given figure, O is the centre of the circle,

t Applied: Di
R e g S ZAOB = /BOC = /COA and AO = 2V3 cm.

between two chords

D Find the perimeter of AABC.
[Understanding and Application]
111. In the given figure, O is the centre of the circle Concept A_pplicd: Angle subtended by equal
of radius 5 cm. OP L AB, OQ L CD, AB || CD, chord of circle and Pythagorous theorem

AB = 6 cm and CD = 8 cm. Determine PQ.

A
[Understanding]
Concept Applied: Distance between two chords
A = B 2
Q

C D B c
o
o} v

120. In the given figure, O is the centre of the circle. The
angle subtended by arc BCD at the centre is 140°.
BCis produced to P. Determine ZBAD and ZDCP.

112. Prove that the diameter of a circle that bisect a chord 7 7 [Understanding]
also bisects the angle subtended by the chord at the Concept Applied: Angle at the centre is double that
centre of the circle. [HOTS] [Understanding] of the remaining part of circle and Properties of cyclic

Concept Applied: Congruency of triangle quadrilateral

113, Prove that the circle drawn on any equal side of an

isosceles triangle as diameter bisects the base.
Concept Applied: Angle in semicircle

[Analyzing] and isosceles triangle properties.
114. 1n a cyclic quadrilateral PQRS, if ZP - ZR = 50°
. d- .
find ZP ~_ IHOTS] [Understanding] ;5 "1/ ii.e given figure, BD = DCand ZDBC = 30°. Find
Concept Applied: Properties of Cyclic quadrilatera} the measure of ZBAC, if O is lt_he centre of tl_ne circle.
. : Concept Applied: Properties
115. Draw APQR with PQ = 6 cm, ZP = 50°and £Q = [Urdérsidnding] of Cyclic quadril:.~.teralp
60°. Draw the circumcircle of APQR. State whether
the circumcentre lies inside or outside the triangle.
116. Draw ALMN with LM = 5.5 cm, ZL = 80°, and A

LN = 4 ¢m. Construct the circumcircle and state the 5
position of the circumcentre.

17. Draw AXYZ with XY = 7 cm; YZ = 8 cm, and
ZX = 7 cm. Draw the circumcircle of AXYZ. Let
the circumcentre be O. Measure OA, OB and OC.

118. 1n the given figure, a diameter AB of acircle bisectsa

chord PQ and AQ || BP. Prove that chord PQ is also 122. Inthe given figure, ABCDis a quadrilateral in which

- . ' - : I AD = BC and ZADC = ZBCD. Show that the
?\(ci)laBn;eter. What is the name given to quadrilatera points A, B, C and D lie on a circle.

[Undersic_mding and Analyzing]

“Co pplied: Angles in semicircle, e A . | .
[Analyzing] g::ajzzl;lliﬁsf arexd rcctﬁnglc property. Concept Applied: PT?penlgs of Cyclic un_ﬂdnlalcra]».
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A B Concept Applied: Angle subtended by are 2
cenlre is double the angle at other part of circ:I-
k c.‘
| B A
123, In the given figure, ABCD is a cyclic quadrilateral. o
AE is drawn parallel to CD and BA is produced up A B
o EIf ZABC = 92°, ZFAE = 2(°, find ZBCD.
- [Understonding] A
Concept Applied: Properties of Cyclic quadrilateral D

128. The bisectors of the opposite angles A and ¢
cyclic quadrilateral ABCD intersect the Circlgf;:

the points E and F, respectively. Prove that Ep isa

diameter of the circle (See figure). [HOTs
[Understonding and Analﬁing]

Cﬁncept Applied: Properties of Cyclic quadri]atm]“
[ D -
F

124. Two circles are drawn with sides AB and AC of a
tmangle ABC as diameters. The circles intersectata
point D. If AB = 5¢cm, BD = 3cm and AC = 6¢cm, A D
find BC. [Understonding]
Concept Applied: Anglesinsemicircle B =
and Pythagorous Theorem Q
125, In the given figure, AB is a diameter of a circle E
eLfEe nfre ()n R il el 129. ABCD is a rectangle. The line through C
ZBAE = 60°, find ZBAC, ZACD and ZABE. :
[HOTS] [Understanding and Application] perpendicular to AC meets AB produced at X and
: P AD produced at Y. Prove that the points D, B, X,
Concept Applied: Properties of Cyclic quadrilateral Y are concyclic. [Understanding and Analyzing]
and angle sum properties in a triangle Concept Applied: Angle sum
D properties in a triangle
c . 5
130. (/) Inthe given figure, ABCD is a cyclic quadrilateral
whose side AB is a diameter of the circle through
A 0°Ag A, B, Cand D. If ZADC = 140°, find ZBAC.
60 , 7 [Understanding and Analyzing]
Concgpt Applied: Properties of Cyclic quadrilateral
"‘
126. In the given figure, AB is a diameter of a circle
with centre O. If ZPAB = 55°, ZPBQ = 25° and
ZABR = 5(F, find £ZPBA, £BPQ and ZBAR. A
[Understanding] 0 8

Concept Applied: Angles in a semicircle
and angle sum property in a triangle

(ir) Inthe given figure, AB || DC. Determine ZDCB
and ZABC.  [Understanding and Application]

;“ > R
A = Concept A : i ic quadrilateral
%55* o] ﬁa -oncept Applied: Properties of Cyclic quadriaterd
P Q

B

L/115"

127. In the given figure, AB is a diameter of circle

C(0, r) and radius OD is perpendicular to AB. If

C is any point on arc DB, find ZBAD and ZACD. D (o
[Understanding and Application)
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 WPETENCY FOCUSSED QUESTIONS

" T Up and Down, and Round and Round

Assertion and Reason Questions f "’[Reusonmg]"_"

‘ COMMON INSTRUCTIONS
0 Both assertion (A) and rcason (R) are true and reason (R) is the correct explanation of assertion (A)-

® Both

(©)

(@ Assertion (A) is false but reason (R) is true.

131.

SOL
132.

Sol.

133.

Sel.

134.

Case-Based Questions o 2t

136.

\ssertion (A): There can be infinite numbers of equal
chord's of a circle.
Reason (R): Circle has infinite points on it.

(d)

\ssertion (A): The longest chord of a circle is a
diameter of the circle.

Reason (R): Diameter of the circle always passes
through the centre of a circle.

(a) because diameter is twice of the radius.

vssertion (A): The angle subtended by a diameter

in a semicircle is 180°

Reason (R): Angle in a semicircle is a right angle.

(b) because the angle subtended by an arc at the cube
isdouble the angle subtended by it any point on the
remaining part of the circle.

Assertion (A): In the given figure, ZABC = 60° and
ZACB = 80°. Then «BDC = 40°

Darts is a precision game that tests your accuracy
and technique. The game involves throwing darts
at a target board with a level of precision that will
help you score better than your opponents. Three
children were playing dart game to improve their
concentration and threw dart on target board with
radius 10 cm and centre O. Darts land on target
board at positions A, B and C respectively. They
drew lines to join AB, BC and CA and gota triangle
shaped figure such that AC = BC.

[Understanding and Application]

Cc

Sol.
135.

Sol.

Sol.

assertion (A) and reason (R) are true but reason (R) is not the correct explanation of assertion (A).
Assertion (A) is true but reason (R) is false.

Reason (R): Angles in the same segment of a circle
are equal.

(a)
Assertion (A): Reactangle is a cyclic quadrilateral.

Reason (R): Diameter of the cyclic quadrilateral will
not be the diameter of the circle.

(b) For a cyclic quadrilateral to be rectangle, the
diagonal of the cyclic quadrilateral must be the
diameter of the circle through the vertices of

quadrilateral.

Based on the above information answer the following
questions:

(/) At what distance dart B is landed from the
location of dart A?

(if) What type of triangle is formed by all three
darts on the target board?

(i) (@) What is the measure of reflex ZAOB?
OR

(iii) (b) State one property of the circle used to

measure ZACB?

(/) Distance, AB = diameter of the circle

=20cm

(i) Right angle isosceles triangle.
(iif) (a) Reflex ZAOB = 180°
OR
(iii) (b) Angle in semicircle is a right angle.

S

B 137 [
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(iif) (b) What is measure of Z857
(i) x + 3 = 180° = dr = 180° = x = g5

137, Mr. Malhotra, Maths teacher entered in the class
room and asked students whether they have revised

the chapter circles, Students replicd that they are  Sol.

ready for blackboard test. Mr. Malhotra drew a (if) y + Sy = 180" = 6y = 180" =y = 3(p

figure on blackboard and nskcd. few qucslmr.ls. . (i) (@) £P =3 =3 x 45° = 135
[Understanding ond Application] OR

(iii) (b) £S =5y =5 x 30° = I5(F
139. A farmer has a circular garden as shown ip yp,
picture. He has different types of trees, plants zp4
flower plants in his garden. In the garden, thes,
are two mango tree A and B at a distance AB =
10 m. Similarly, the garden has two Litchj tree
at the same distance of 10 m as shown at C apq
D. AB subtends ZAOB = 80° at centre 0. The
perpendicular distance of AC from centre is 5

(/) What is point P called as? and radius of garden is 13m. [DOR,
(if) What is the value of y? [Understanding and Application]

(&) (a) What is the measure of ZC?
OR

(i) (b) Whyis £B = £C?
Sel. (1) Point of intersection
(if) v = 110° [vertically opposite angles]
(i) (a) £C = 40° [Angle on the same segments]
OR
(1) (b) Because Angle on the same segment are
equal.

138. In a residential colony, there was one circular
ground. RWA members decided that there should

Based on the above information answer the following
guestions:

Based on the above information answer the following

be z skating area available in circular ground so questions:
that lh‘e child.r(:n have opportunity to excel them- (i) What is the value of ZCOD?
selves in skating. For that purpose they chose four i . )
points P, Q, R and S and fenced the arca as shown (i) What is the distance between mango tree A
in figure. [Understanding and Application] and Litchi tree C?
(éfi) (a) If £ZBOD = 70° then show that
ZCAB = 75°?
OR

(fii) (b) What is the value of ZOCD?

Sol. (i) ZCOD = 80° because equal chord subtend
equal angle at the centre.

(i) Given: OM =5m, AO = 13 m
By Pythagoras theorem
AO? = AM? + OM?

Based on the above information answer the following 130 = AM? + 52
questions:
{ ) AM = /169-25

(/) What is the measure of Zx? - 12

(1) What is the measure of Zy? So, AC=12AM =2 x 12
(iif) (a) What is measure of ZP7 = 24m

e
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(i) (@) In AAOB,

ZAOB = 80° (Given)
OA = OB
= 13m  (radius of circle)
= AAOB is an isosceles triangle
= ZOAB = Z0BA =x
[Angle opposite to equal
side of triangle]
Now, ZOAB + ZOBA + ZAOB = 180°
=5 2¢ + 80° = 180°
= 2 =50° (1)
Again,
ZAOC+ £ZAOB + ZBOD + £COD = 360°
= ZAOC + 80° + 70 + 80° = 360°

= ZAOC = 130° (2)
Again, AAOC is an isosceles triangle
because

OA=0C=13cm
(radius of circle)
ZOAC=ZOCA =y
(Angle opposite to equal sides)
So, ZOAC + £ZOCA + £AOC = 180°
= y+y+ 130°=180°

= y=25° «(3)
Therefore,
ZCAB = Z0AB + Z0AC
=x+y
= Z/CAB =50° + 25° =75°
OR

(iii) (b) In the same manner for obtaining eq. (1)
in the part (iif) (a), we find, ZOCD = 50°

140. A circular park of radius 20 m is situated in a col-

ony. Three boys Ankur, Syed and David are sitting
at equal distance on its boundary each having toy
telephone in hand to talk to each other as shown
in the figure. AP, BQ and CR are the medians of
triangle ABC. [DOE] [Application]

R

Syed David B P/ c

Based on the above information answer the following
questions:

(i) What is the length of AG?
(if) What is the length of AP?
(iif) (a) Find the measure of angle ZBGC and

ZABQ.
OR

(@i) (b) Find length AB.

I'm Up unrtj_ Down, and RoMﬂé ___——-—

Sol. Tips: Use the following properties to solve the

question

e The median intersect at a point which is the
circumcentre of the circumscribed circle.

e Centroid and circumcentre of equilateral triangle
coincides.

o Medians of triangle intersect each other in the
ratio 2:1,

» Medians are perpendicular bisectors of the sides
of triangle.

e Perpendicular drawn from the centre of a circle
to the chord bisect the chord.

Given: Radius of circular park is 20 m

= AG =BG = CG = 20m.

Also, all the three boy are sitting at equal distance

from one-another.

. AABC is an equilateral triangle.

= AB=BC =CA
(/) AG = 20m
(17) Using Tip
AG _ 2
GP 1
20 _ 2 -
= T = GP=10m
(1if) (@) AABC is an equilateral triangle
L LA =2ZB=2C = 60° (each)
median will be the angle bisector,
So, ZABQ = £QBC = 30°
In APBG,

ZGBP + ZBGP + ZBPG = 180°
= ZQBC + £ZBGP + 90° = 180°
= 30°+ ZBGP =90°
= £ZBGP = 60°
Similarly inACGP, ZCGP = 60°
ZBGC = ZBGP + £ZCGP
=60° + 60° = 120°

OR
(i) (b) In ABGP, GP is perpendicular bisector of
BC.
BG’=BP? + GP?
= 20° = BP? + 107
= BP = /300 = 10/3
Hence, BC=2BP =2 x 103
=20V/3 m
= AB=BC = CA
=20¥3 m
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Page 93

Sal.

Jamuna has a circular piece of paper. She is trying
to locate its centre. Amina gives her a suggestion.
She follows the instructions and is thrilled to find
that it works. Can you guess what Amina told her?
Amina told Jamuna to fold the circular paper twice
in different directions so that the boundaries overlap
each ome,
() Fold the circle so the boundary overlaps
- the crease is a diameter (a line of reflection
s\Tamery).
Unfold. then fold again in a different direction
- this gives a second diameter.
(=) The intersection of the two creases is the centre
of the arcle. This works because all diameters
of a arcle pass through the centre.

(2)

Page 94

1.

QIF!

Sol.

What are the rotational symmetries of a square?
How many lines of reflection symmetry does it have?
What about a regular pentagon? A regular hexagon?
Square

A Sguare has:

Rotational symmetny: at 90°, 180°, 270°, and 360° of
rotztion.

Therefore, it has 4-fold rotational symmetry

Lines of reflection symmetry: 4

* 2 through opposite vertices

* 2 through midpoints of opposite sides

Regular Pentagon

A Regular Pentagon has:

5-foid rotztional symmetry

Rotations: at 727, 144°, 216°, 288°, 360° of rotation
Lines of reflection symmetry: 5

Regular Hexagon

A Regular Hexagon has;

6-fold rotational symmetry

Rotatlons: at 60°, 120°, 180°, 2407, 300, 360° of
rotation,

Lines of reflection symmetry: 6

* 3 through opposite vertices

¢ 3 through midpoints of opposite sides

. What is the length of the longest chord in a circle of

radius 5 units? Is there a smallest chord?

The longest chord = diameter = 2 X 5 unijts
= 10 units. The diamcter is always the longest chord
(it passes through the centre, distance = (),
There is no smallest chord, As a chord moves
farther from the centre, it length gets shorter and
approaches a single point (a tangent point), A
chord length approaching closer and closer to 0
- but a true chord must have two distinct points, so
there is no chord of length exactly zero; however,
there is no positive minimum length ¢ither,

THINK AND REFLECT

Sol.

Sol.

Sol,

J. The locus of points at a given distance from 5 s
point is a circle. What can we say ahout he ]o(»u,eII
points equidistant from two given pointg? o
(Hint: We know that any poipt that is equidistant fy,,
two given points A and B lies on the Perpendicy|

bisector of AB. Does this make the per‘pendiculialr

bisector the locus? For this, we have to show tha:
all the points on the perpendicular bisector are

equidistant from A and B.)

The locus of points equidistant from two given points

A and B (say) is the perpendicular bisector of AR

In geometry this means every point on th'c

perpendicular bisector is at the same distance from

A and B.

If M is mid-point of AB, then the perpendiculay

bisector passes through M and makes an angle of

90° with AB. Hence MA = MB.

Verification

Any point P on the perpendicular bisector of AB

satisfies PA = PB (by the properties of isosceles

triangles SAS congruence: APAM = APBM where

M is the midpoint of AB). Conversely, if PA = PB,

then P lies on the perpendicular bisector. Hence the

locus is exactly the perpendicular bisector.

Page 95

1. How many circles pass through two points on a plane?

Sol. Infinitely many. The centre of any such circle must lie

on the perpendicular bisector of the segment joining

the two points. Every point on the perpendicular

bisector serves as a valid centre, giving infinitely

many circles.
. Are there circles of all possible radii passing through
A and B? What is the radius of the smallest circle
passing through A and B? What is the radius of the
largest circle passing through A and B?

5a ) ) AB .

Yes, there are circles of every radius r > — passing
through A and B, 2

. 1B
For smallest circle; Radius = ij— when the centre

is al the midpoint of AB (AB is a diameter).
For largest cirele: There is no largest circle, as
the centre moves farther along the perpendicular
bisector, the radius grows without bound.

3. As you move away from segment AB along its
perpendicular bisector, do the radii of the circles
containing A und B increase or decrease?

When the centre is at the midpoint of AB, radius =
A

7 As the centre moves farther up or down the

bisector, the distance to A (and B) grows, so the
radius increases,
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4, Asyou g0 nlorm: lh;l: ptm;p‘cndllculnr bisector, will the How many squares can you draw on the plane with
circle dn\\\:i ::::\:"u:no:(;«: wough Aand B appear A and B as the corners of the square?
i wm- long ;h P ‘n: TP B Ans. A and B anywhere on boundary: Infinitely many
Qal, A we go AIOHE ‘1' I © pendicular bisector, the squares (A and B can be on the same side, on adjacent
gistance increases. the circle drawn from that point sides, on opposite sides with different orientations,
though A and B h_cc.mn'cx larger and its boundary etc.).
appears flatter (less L_Ul'\u) near the chord AB. A and B must be adjacent vertices of the square.
3, You are given two points A and B on a plane. How Hence, Exactly 2 squares (one on each side of AB)
many squares can you draw on the same plane with are possible.
A and B on the boundary?
r TH|_NK. DRAW AND INFER
Page 98 Conclusion: For three distinct collinear points A, B,
1. A. B and C are three collinear points. Can you find and C, it is not possible to find a point P such that
2 point P such that PA = PB = PC? What can you PA.= EB = PC. _ _
say about the perpendicular bisectors of AB and Pa;té::l’rnpemes of perpendicular bisectors of AB
BC? Draw and check. Can you show that for three e . ¥ e
collinear points A, B and C, the perpendicular ?s“_explame.dtabove. if A, B, and C are distinct
bisector of AB and BC are parallel? Is it possible for el L e . : ;
a circle to pass through collinear points? Can you -{genf:?;:S:)cr:{g:ﬁ;sgio;og‘:?&s perpendiciiss
d;z;:‘t:qlme that cuts a given circle in three distinct » The perpendicular bisector of BC s perpendicular
poInEs: to the line containing A, B, and C.
Sol. Part 1: Finding a point P such that PA = PB = PC Therefore, the pcrpegndicular bisectors of AB and
For a point Pto be_eqmdlstant from two points, say BC are parallel to each other.
A and B, it must lie on the perpendicular bisector Part 3: Can a circle pass through collinear points?
of the line segment AB. ) ) A circle is defined as the set of all points in a
« If PA = PB, then P must lie on the perpendicular plane that are equidistant from a fixed point (the
bisector of AB. center).
* If PB = PC, then P must lie on the perpendicular » If the points are distinct and collinear: If three
bisector of BC. distinct points lie on a straight line, it is impossible
For PA = PB = PC, point P must be the intersection for a single circle to pass through all of them.
of the perpendicular bisector of AB and the This is because any two distinct points define a
perpendicular bisector of BC. uniq.ue line, and a qircle can _imersecl a line at a
Since A, B, and C are collinear, they lie on the same maJumu_m_of two points. If a c:rc_le passed_through
straight line. The line segments AB and BC are parts three distinct collinear points, it would intersect
of this line. the line containing them at three distinct points,
The perpendicular bisector of AB is a line which is impossible. _ .
perpendicular to the line containing A, B, and C, Conclusion: No, it is not pgsmblc f(?r a circle to pass
passing through the midpoint of AB. through three Fhsunct co!lmca{ points.
The perpendicular bisector of BC is a line Part 4: Can a line cut a given circle in three distinct
: 2 L s ints?
erpendicular - line containing A, B, and C, poinis: ) .
2‘“5;2 tllf:clnijzl:otl::t—mil:;poinl of BC? A line is a straight path. A circle is a closed curve.
Since both perpendicular bisectors are perpendicular thrl]_ ::}mc lnt_crtscr:ts acircle, it can do so in at most
fo the wame line . line containing A, B, and C), two dis ll}Ct points. _
they ;L‘:TGLI';:}E:I}]J ::)n;-fcll)]nolhr::r & « 1f the line does not touch the circle, there are zero
. : i . intersection points.
* If B is between A and C, the midpoint of AB and . " line i i
the midpoint of BC are distinct points. In this case, ]tf :‘: 1:1{:.11(::01['1:; Egﬁ:llf[]glgl e;.\.mctly ops point,
the two parallel per endicular bisectors will never L6 QL ANg Sl S point). .
) parafic perp = ch point P that o If the line passes through the interior of the circle,
!nlcrsgcl'. T hcrgfure, there is noﬁsuchl PO}\ B ;u;d it intersects the circle at two distinct points.
’(—‘}?"IU'dlﬁ"ﬁm from A B, "_‘“d_ C when A, B, It is geometrically impossible for a straight line to
- ”/‘\”t d'”""“} m"'"c‘".p(."n_[b' . A=BorB= intersect a circle at three distinct points.
- B, “."d L are not distinct (¢-g. .m impli Conclusion: No, we cannot draw a line that cuts a
C), the situation changes, but the problem implies : . 3 .o
di‘:linu | : BCS, given circle in three distinet points,
stinct points.
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2. The circumcircle of a given AABC is drawn, Can
there be other triangles congruent to AABC that
share the same circumcircle?

Sol. Yes. Gren a arcumande with a fived radius, we can
maenibe many tnangles congruent to AABC in it
Specifically, by rotating AABC about the centre of

L. Draw AABC with AB = S cm, 2A = 70°and ZB = 60°.
Draw the circumcircle of AABC. Is the centre inside or
outside the triangle?

Sal. Sreps of Construction:

"- !Jf’)-—-ﬂ

ot
il

Now:

Draw the line segment AB = 5 cm.

Al point A, draw an angle of 70°.

At point B. draw an angle 60°.

Lzt the two rays meet at C. Then AABC is
formed.

Draw the perpendicular bisector of AB.
Draw the perpendicular bisectors of BC and
AC.

Let the three perpendicular bisectors meet at
O. This point O is the circumcentre.

With centre O and radius OA, draw a circle
passing through A, B and C. This is the
circumcircle of AABC.

LC = 18 = (T(F + 6r) = 5(r

Since all the angles of the triangle are less than 90°,
the triangle is acute-angled.

In an acute-angled triangle, the circumcentre lies
inside the triangle.

Therefore, the centre is inside the triangle.

2. Draw AABC with AB = 5 cm, /A = I0°, AC = 4 cm,
Draw the circumcircle of AABC, Is the centre inside or
outside the triangle?

Sol. Steps of Construclion:

Draw the line segment AB = 5 ¢m,

At point A, draw an angle of 100 °,

On the ray AX, mark point C such that
AC =4 cm.

Join C 1o B. Then AABC is formed,

Draw the perpendicular bisector of AB,
Draw the perpendicular bisector of AC and
BC.

[et these bisectors meet at O, This point O s
the circumceentre.,

‘

SERETREE — ‘—-ﬁ-—ﬁ._‘_\_\\‘
the circumcircle by any angle, the rotated gy,
congruent to AABC and has the same Cin‘u""gllc is
(since rotation preserves shape angd size, ilnan’cl.:
vertex stays on the circle). So there are i"ﬁ"itcly r;aCh

Any

such triangles.

8. With centre O and radius OA, draw the cirg
through A, B and C. Cle
This is the circumcircle.

Reasoning:
Since ZA = 100°, the triangle is obtuse-angled.

In an obtuse-angled triangle, the circumcentre Jjes
outside the triangle.
Therefore, the centre is outside the triangle.

3. DrawAABC,with AB = 6 cm, BC = 7 cmand CA =7cm.
Draw the circumcircle of AABC. Let the circumcentre
be O. Measure OA, OB, OC.

Sol. Steps of Construction:
1. Draw AB = 6 cm.
2. With centre A and radius 7 cm, draw an arc.
3. With centre B and radius 7 cm, draw another
arc cutting the first arc at C.
4. Join AC and BC. Then AABC is formed.
5. Draw the perpendicular biséctor of AB.
6. Draw the perpendicular bisectors of AC and

7. Let they intersect at O, This point O is the
circumcentre.

8. With centre O and radius OA, draw the
circumcircle,

3B

eN

T

Y . . o selact: | .lll
Since O is the circumcentre, it is equidistant from:
three vertices,

Observation:
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Therefore, OA = OB = OC
For the trangle with sides 7.¢m, 7 em, 6 em,
oA=0B= OC=4dcem
qo. the three measurements are equal, cach
3],l\n\\1|n.|lcl_\ 4 cm.
4, Whatis the least possible radius of a circle through two
ints A and B?

<ot For all circles passing through two fixed points A

1. Show that the triangle formed by a chord and the centre
of the circle is isosceles.

<ol Let MN be a chord of a circle with centre O,

"~ Join OM and ON.

M
In triangle OMN
OM = ON [Radii of the same circle]
Therefore, triangle OMN is an isosceles triangle.
Hence proved.

2. Show that if two such isosceles triangles (occurring in
the previous question) have equal base length, they are
congruent Lo each other.

sol. Let MN and PQ be two equal chords of the same

circle with centre O. Join OM, ON, OP and OQ.

1. Can you explain why the converse to Theorem 4 is true,
ie., why does the perpendicular from the centre of a
dircle to a chord of the circle bisect the chord?

(Hint: Use Fig. 5.12. You are told that ZCMA = ZCMB
= 9, You need to show that AM = BM.)

Sol. Converse of Theorem 4: The perpendicular from the

centre of a circle to a chord of the circle bisects the

chord.

Let AB be a chord of a circle with centre C, and let

CM L AB.

To Prove: AM = BM

EXERCISE 5.2

' EXE?B#I?I_E 53

[ ]

Sol.

-

I'm Up and Down, and Round and Round | 143 |

and B, the centre lies on the pcrpcndiculnr bisector
ol AL

The smallest circle occurs when the centre is the
midpoint of AB.

In that case, AB becomes the diameter of the circle.
Therefore, the least possible radius is AB/2

Hence, the least possible radius of a circle through
A and B is half of AB,

Then triangles formed are AOMN and AOPQ.

Now, in AOMN and AOPQ

OM = OP [Radii of the same circle]
ON = 0Q [Radii of the same circle]
MN = PQ [Given]

So, by SSS congruence criterion
AOMN = AOPQ

Hence, if two such isosceles triangles have equal base
length, they are congruent to each other.

Hence proved.

In ACMA and ACMB,

CA = CB [Radii of the same circle]

CM = CM [Common to both triangles]
ZCMA = £ZCMB [Each 90°, as CM L AB]
Therefore, by RHS congruence

ACMA = ACMB

Hence, AM = BM [CPCT]

So, M is the midpoint of AB.

Therefore, the perpendicular from the centre of a
circle to a chord bisects the chord.

Hence proved.

. An isosceles triungle ABC is inscribed in o circle, with

Alb = AC. Show that the altitude from A to BC passes
through the centre of the circle.

Given: AABC 1s inseribed in a circle with AB = AC.
Since, trinngle ABC is isosceles with base BC and
A = AC.

Let AD be the altitude from A 1o BC.

& Scanned with OKEN Scanner



Sol.

148 |

Fopetken wirk® Mathematics-9
Then AD L BC

In AABD and AACD,

AB = AC [Given]

AD = AD [Common to both triangles)

£ADB = £ADC [Each 90°, as AD L BC]
Therefore, by RHS congruence

AABD = AACD

Hence, BD = DC [CPCT]

So, AD is bisector of BC.

Since AD is perpendicular to BC and also bisects BC.
Hence. AD is the perpendicular bisector of chord BC.
Therefore, AD passes through the centre of the circle.
Hence, the altitude from A to BC passes through the
centre of the circle.

Hence proved.

. Two parallel chords of lengths 6 cm and 8 cm are on

opposite sides of the centre of a circle. If the radius of the
circle is 5 cm, find the distance between the midpoints
of the chords.

Given: Radius of the circle OM = OP = 5cm
Lengths of the two chords are MN = 6 cm and PQ
=8cm

The perpendicular from the centre O to a chords MN
and PQ bisects the chords at R and S respectively.

Sol.

. Use the Baudhiniyana-Pythagoras theorem to show why

Theorem 6 must be true,

Theorem 6: Chords of a circle having the same length
are at the same distance from the centre.*

Let AB and CD be two equal chords of a circle with
centre O,

Let OM perpendicular AB and ON perpendicular
CD.

We know that the perpendicular from the centre to
a chord bisects the chord.

S0, AM = MB = %B-

and CN = ND = %I“)"

Since AB = CD, s0, AM = CN
Also, OA = OC = radii of the circle.

EXERCISE 5.4

So, half-lengths of chords are: -

For the 6 cm chord: MR = 3 cm

For the 8 cm chord: PS = 4 cm

Let the distances of the chords from the cenire |
¢

d, and d,.

In triangle OMR, using Pythagoras theorem:
OR? + MR? = OM?

=dl+ 3 =5
:>dlz+9=25
=di =16
=>d,=4cm

Similarly, in triangle OPS, using Pythagoras theorem;
0S? + PS? = OP*
=>d; +4 =5

:d22+16=25
:>d22=9
=d,=3cm

Since the chords are on opposite sides of the centre
and their centers lies on same line.

So, the distance between their midpoints = d, + d,
=4+3=7cm

Therefore, the distance between the midpoints of
the two chords is 7cm.

D

7

A .
Now apply the Baudhﬁy:?na—Pythagoras theorem I
right triangles OMA and ONC:

In AOMA : 0A? = OM? + AM2

In AONC: OC? = ON? + CN2

Since OA = OC and AM = CN

S0, we have: OM? + AM? = ON? + AM?
Therefore, OM? = ON?

= OM =O0ON

g t
Hence, the equal chords AB and CD are equidist?”

from the centre.
Thus, Theorem 6 js proved.

e
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2. Lunshhrl‘lg. S.15. T CE s perpendicular to AI, CIJ s

We know that the perpendicular from the centre to
a chord bisccts the chord.
S0, AM = MB

i ®

In right triangle CMA,

CA? = CM? + AM?
= 7 = 6 + AM?
= 49 = 36 + AM?

|m Up and D Duwn and Roulnd and Round

145 l

3. Solve the Ap—— dhnyana-
|,¢r|n'nd1m|ur to GH, and CE = CIL, show that Al} = :.::;:";'l::“f:::.l:'::n"l“L“hm tuingthe Dacty
GF. B A Sol. Given: CIE perpendicular to AB, CH pcrpcndiculﬂr
to GFF and CE = CIL
G To Prove:  AD = GF
Proof: Since CE is perpendicular to chord AB, it
bisects AB.
S0, E be the midpoint of AB.
= AE = %D—
F —_— A . ; :
sol. Given: CE perpendicular to AB, CH perpendicular i:zlclla\rlé,[?mcc CH Inperpendicuiasi FEEaT
1o GF and CE = CIL o .
To Prove: AB = GF So, H be the midpoint of GE
Proof: Since CE is perpendicular to chord AB, the = GH = GF
pcrpcmliculur from the centre to a chord biscets the 2
chord. Now apply the Baudhfiyana-Pythagoras theorem in
T.hc}'cfnrc. N Ak = I?'B ; right triangles ACEA and ACHG.
Similarly, since CH is perpendicular to chord GF, , . 5
So.GH = HF In ACEA: CA- = CE* + AE-
In ACEA and ACHG, In ACHG: CG®= CH*®+ GH?
CA =CG [Radii of the same circle] But, CA = CG [Radii of same circle]
CE = CH [Given) Therefore, CE? + AE* = CH? + GH?
ZCEA = ZCHG [Each 90°] = AE? = GH? [+ CE = CH Given)
ACEA = ACHG [By RHS congruence] Hence, AE = GH
So. AE = GH [CPCT] So AB _ GF
= 2AE = 2GH ’ 2 2
= AB = GF['.AB =2AEand GF = 20!1] Therefore, AB = GF
Hence proved. Hence proved.
EXERCISE 5.5
1. Find the length of the chord of a circle where the radius = AM® = 13
is 7 cm and perpendicular distance is 6 em. = AM = f_
Sol. Let the chord be AB and C be the centre of the circle. Therefore, chord AB = 2 x AM = 2/13 cm
Let CM be the perpendicular from C to chord AB. 2. Explain why the following statement is true: If the
Given: Radius. CA = CB =7 perpendicular distance of a chord from the centre is d
Pcrpcndicular’distancc, CM=6 and the radius is r, then the chord length is Zﬁz -d-
Sol. Let AB be a chord of a circle with centre C.

Let CM be the perpendicular from C to AB.
Perpendicular distance from centre to chord = d,
Radius of circle = r

Since the perpendicular from the centre to a chord
bisects the chord, so M is the midpoint of AB.

So, AM = MB = %g

A AN

K
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. Inadrcle, if the distance of chord AB from the centre is

e —

e EEA T ‘\\
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i chord CD from

In right triangle CMA, By the Baudhdyana-Pythagoras Let the distance of the centre b ;-
theorem:
CA® = CM® + AN

P =d 4+ AM
AMI = F - @?
AM = P-4t
But chord length AB = 2 X AM

So.AB = 2yr -
Hence. the chord length is 2vr? -d”.

And the distance of chord AB from the centy ; 2,1]
b

buu

twice the distance of another chord CD from the centre,
then can we conclude that CD = 2 AB? Give reasons for
your answer. [Not for Assessment]

No. we cannot conclude that CD = 2AB.
Reason: The length of a chord depends on the

formula: -
Chord length = 2Vr* - d” CD = 2/’ -d] |

This relation is not directly proportional to the Clearly, CD is not equal to 2AB in general. ‘1
distance from the centre. ?

AB = 2/ -(2d)*

= 2,/rf-4d}

Now,

—

Sol.

EXERCISE [Page 107]

A circle with centre O is drawn, and A, B, C, D are points on the circle (see Fig. 5.19). Measure the angles

subtended by arc AKB and arc CLD at the centre O. If the angle at the centre is less tlgan 180°, it is a minor
arc. If the angle at the centre is greater than 180°, it is a major arc. State whether arcs AKB and CLD are minor

arcs or major arcs. c

D
Fig. 5.19
An arc AKB is a minor arc as the central angle subtends is less than 180°, and arc CLD a major arc as the central
angle is greater than 180°.

EXERCISE 5.6

Sol.

. Inacircle with centre O, the central angle AOB is 60°.

In A, OAB,

If the radius of the circle is 12 cm, what is the length ZAOB + ZOAB + ZOBA = 180° [Angles sum

property of the triangle]

of the chord AB? - )
Given: Radius OA = OB = 12 cm = 60° + x + x = 180° [Since ZAOB = 60°]
ZAOB = 60 = 2t = 180° - 60° = 120°

In, A AOB: OA = OB [Radii of a circle]

So, Z0OAB = ZOBA [Angles opposite to equal sides
of triangle]

Let ZOAB = Z0BA = x

o

X =

S = 60°

= ZOAB = ZOBA = 60°

Thus, A AOB is an equilateral triangle.
Therefore, AB = OA = 12 cm

Hence, the length of chord AB is 12 cm.

2. Let A and B be two points on circle with centre 0.

(i) Are there points X, Y on the circle, on the sa™
side of AB, such that ZAXB is different fro™
ZAYRB? -

(ii) 1s it true that if ZAXB = ZAYB, then X 27
Y lie on the same side of the circle?

|
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sol.

()

(i)

(iti)

1t ZAXB = ZAYB, and X and Y do not li¢ on
the circle, does the circle through A, B and X
also pass through Y?

No. Reason: If X and Y lie on the same side of
chord AB. then they lie on the same arc AB.
Angles subtended by the same chord in the
same segment of a circle are equal. Therefore,
£AXB = £ZAYB. So, there are no such points
N and Y on the same side of AB for which the
angles are different.

*O

A B
X Y

No, this is not always true.
Reason: Equal angles can also be subtended
by the same chord AB at points on opposite
arcs.
Let AB be the diameter of the circle. Let point
X lies on one of the semicircle, so ZAXY =
90°.
If point Y lies on the opposite semicircle, ZAYB
= 90°.
So, even if ZAXB = ZAYB, then X and Y
need not lie on the same side of AB.
Therefore, the statement is false.
NO, Reason: Let us call the circle C, (centred
at 0). Point A and B lies on the circle. Points
X and Y lies somewhere else in the plane (not
on C,) but ZAXB = ZAYB.
Any three non-collinear points determine a
unique circle. Let us call this unique circle C,
that pass through A, B and X. ‘
For Y to lie on C,, it must satisfy specific
geometric conditions relative to X.
Case I: If X and Y are on the same side of AB,
the statement is true.

* A cyclic quadrilateral has angles measuring ZA =
quadrilateral be drawn? Explain why or why not.

Sol. Check opposite angle sums:

£A+ £C=80° +100°=180°

4B+ £D=110° +70° =180°
Both pairs of opposite angles sum (O 180°.
¢yclic quadrilateral,

By the converse of inscribed angle theorem, if
two angles subtended by the same line segment
(AB) at two different points (X and Y) on the
same side of the line segment are equal, then
the four points A, B, X and Y are concyclic,
in this scenario, the circle C, pass through A,
B and X will absolutely pass through Y.

Case II: If X and Y lic on the opposite side of
AB.

Let the point X anywhere and the point Y be
the reflecting point (mirror image) X across
the line AB.

As reflection preserves distances and angles.
AAXB = AYB, = ZAXB = ZAYB (by CPCT).
However, because Y is the mirror image on the
opposite side of the chord, it will not lie on the
circle C, unless ZAXB = 90°. If ZAXB = 90°,
the circle passing through A, B and X will
away from Y, leaving completely outside (or
inside) of it.

3. Find x in Fig. 5.26.

D
&

-
B

Sol. In the figure, A, D, C and B are points on the same

" EXERCISE [Page 113]

So, quadrilateral ADCB is a cyclic quadrilateral.
ZADC = 100° [Given]

In a cyclic quadrilateral, opposite angles are
supplementary.

Therefore, ZABC + ZADC = 180°

=x + 100° = 180°

=x = 80°

80°, B = 110°, ZC = 100° and £D = 70°. Can such a

By Theorem 12, such a quadrilateral can be drawn and it is indeed a

T Up and Down, and Rovend and Rownd. [ 147 [
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“END-OF-CHAPTER EXERCISES

Sol.

Sol.

- Ina circle, a chord is 5 cm away from the centre. If

the radius of the circle is 13 cm, what is the length
ol the chord?

Let AB be the chord and C be the centre of the circle.
Let CM be the perpendicular from C to AB.

CM =5cm

CA = 13 cm [Given]

Since the perpendicular from the centre to a chord
bisects the chord, so, AM = MB.

In right angle triangle CMA,

CA? = CM? + AM?

= 132=5%2 + AM?

= 169 = 25 + AM?

= AM? = 144

= AM=12cm

Therefore, AB=2x AM =2 x 12¢cm = 24 cm
Hence, the length of the chord is 24 c¢m.

+ An arc of a circle subtends an angle of 70° at the

centre, What is the measure of the angle subtended
by the arc at a point on the circle?

We know:
Angle subtended by an arc at the centre
= 2 x angle subtended by the same arc at a point
on the circle
Angle at the centre = 70°
So, angle at a point on the circle
70° o
Hence, the required angle is 35°,

The diameter of a circle is 26 cm. A chord of length
24 cm is drawn in the circle. Find the distance from
the centre of the circle to the chord.

iy

\

. 26
Sol. Diameter = 26 cm = radius = 7 m=13q

Chord AB length = 24 cm

1 1 _
~ AB= — xXx24=12cm
= 2 2 . '
Let CM be the perpendicular distance from the

centre C to the chord AB.
Then M is the midpoint of the chord.
Half of chord AM = 12cm

AB
In right angle triangle CMA,
CA? = CM? + AM?
= 133=CM? + 12}
= 169 = CM? + 144
= CM*=25
= CM=5cm
Hence, the distance from the centre to the chord js
5cm.

+ Acircle has a radius of 15 cm. A chord is drawn. The

distance from the centre of the circle to the chord is
9 cm. What is the length of the chord?

Sol. Let AB be the chord and C be the centre of the circle.

Let CM be the perpendicular from C to AB.

Since the perpendicular from the centre to a chord
bisects the chord, AM = MB

R
In right angle triangle CMA,
CA? = CM? + AM?
= 152=92 4 AM?
= 225 =81 + AM?
= AM?® = 144
> AM=12cm
Therefore, AB = 2 x AM = 24 cm
Hence, the length of the chord is 24 cm.
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prove that the perpendicular bisector of 5 chord
passes through the centre of the circle,

Let AB be a chord of a circle with centre C and M
be the midpoint of AB.

We have to show that CM is perpendiculas to ADB,
which means the perpendicular bisector of AB passcs
through C.

So, in triangles CMA and CMB:

CA = CB [Radii of the same circle] .

AM = MB [M is the midpoint of AB]

CM = CM [Common]

Therefore, by SSS congruence

ACMA = ACMB

Hence, £ CMA = £ CMB [By CPCT)]

But these two angles form a linear pair, so ZCMA
+ ZCMB = 180°

Since they are equal, ZCMA = ZCMB = 9(°
Therefore, CM is perpendicular to AB

So, the line through C and M is the perpendicular
bisector of chord AB. Hence proved.

. The diamelter of a circle is AB. Point C is on the

circumference. What is the measure of the ZACB?
Explain your reasoning.
AB is a diameter.
The angle subtended by a diameter at any point on
the circle is 90°.
Therefore, ZACB = 90°
Hence, the measure of ZACB is 90°.

c

(o]

ABCDisa cyclic quadrilateral inscribed in a circle.

It ZA measures 75°, what is the measure of ZC?

If /B measures 110°, what is the measure of ZD?
In a cyclic quadrilateral, opposite angles are
supplementary.

__I'mUp and Down, and Round and Round [ 149

110°
75°

A

So, ZA + £ZC = 180°
= 75° 4+ £C = 18(0°
= £C = 105°
Also, /B + #D = 180°
= [10°+ £D = 180°
= ZD =7
Hence, ZC = 105° and 2D = 70°.

8. Quadrilateral PQRS is inscribed in a circle. If ZP
= (2r + 10)° and £ZR = (3x — 20)°, find the value
of x and the measures of ZP and ZR.

Sol. Since PQRS is a cyclic quadrilateral, opposite angles
are supplementary.
So, ZP + ZR = 180°
= (2 + 10)° + (3x — 20)° = 180°
= 5S¢ — 10° = 180°
= 5 = 190°
= x = 138°

S

Now, ZP = 2x + 10° = 2(38°) + 10° = 86°
ZR = 3¢ — 20° = 3(38°) — 20° = 94°
Hence, x = 38°, ZP = 86° and £ZR = 94°.
9. The distance of a chord of length 16 cm from the
centre of a circle is 6 cm. Find the radius of the circle,
Sol. Chord length AB = 16 cm

Half chord = :];AB = 71- X 16 cm

=AM =MB =8cm
Distance from centre to chord CM = 6 cm
Let r be the radius.
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In the right angle tangle CAM,
CA® = AM' + OMF

2r=N4+6 2264436

=2 r=10=r = 10em
Hence. the radius of the circle is 10 cm.

10, A aclic quadrilateral has sides %, £, 12, 12 units.

Find its area.

Sl Since the avelic quadrilateral has sides §, S, 12, 12,

Units, its semipenimeter is
S4+85+412+12 34
3 =~ = 17 units
For a cyclic quadrilateral, area is given by
Brahmagupta's formula:
Area =\ [(s-a)(s-)(5—)(s-d)]

Subsututing the values, we have:
Area = | [(17-3)(17-5)(17-12)(17-12)]

=\ [ADA2XE)(5)] =12 x 5 = 60 sq units

Hence. the area of the cyclic quadrilateral is 60
sguare units.

i =

- Consider a cyclic quadrilateral. Without drawing its

circumcircle, how can we find out whether the centre
of the circumcircle lies inside the quadrilateral or
outside? What is the best way of finding out?

[Not for Assessment]

L. In a cyclic quadrilateral, we know that opposite

angles are supplementary (i.e. their sum is 180°).
To find whether the centre of the circumcircle
(circumcentre) lies inside or outside, we can observe
the angles of the quadrilateral:

If Il angles are less than or equal to 90°, then the
circumcentre lies inside the quadrilateral.

If one of the angles is greater than 90° (obtuse), then
the circumcentre lies outside the quadrilateral.
Best way: Check the angles of the quadrilateral. This
method is easy and does not require drawing the
circumcircle.

If any angle is a right angle (90°) then the
circumference lies on the midpoint of the side
opposite that right angle. This side is the diameter
of the circumcircle.

So, by just looking at whether the quadrilateral has
an obtuse angle or not, we can decide the position
of the circumcentre

When two chords intersect, each of them is divided
into two line segments. Show that [f the Intersecting
chords are of equal length, then the line segments
of one chord are equal to the corresponding line
segments of the other chord.  [Not for Assessment]

Sol. Let chords AB and CD intersect at point P inside

the circle, and O be the centre,

From the figure, ON L CD and OM L AB.

Given: AB = CD ()]
To Prove: PB = PD and AP = CP.

Equal chords => equal distances from centre

So, the perpendicular distances from the
cqual. So, OM = ON

N/
N

In AOPM and AOPN, we have

OP = OP [Common]

OM = ON [Proved above]

ZOMP = ZONP = 90° [Perpendiculars)

So, by RHS congruency

AOPM = AOPN

So, PM = PN [CPCT] (i)

Now, OM L AB, so AM = MB [Perpendicu]ar from

the centre bisect the chord]

Similarly, ON L CD, so CN = ND

Since, AB = CD [From (i)]

Centre arg

Therefore, BM = DN i)
[+ BM =% AB and DN = % CD]

Adding (if) and (iii), we get
PM + BM = PN + DN
Subtracting (iv) from (i), we get
AB-PB=CD-PD= AP =CP
Hence proved.

*13. Drawa circle in which a chord of 6 cm length stands

at a distance of 3 cm from the centre.
(Hint: Is it a circumcircle of a suitable triangle?)

[Not for Assessment]

Sol. Chord length = 6 cm Distance from centre to

chord = 3 cm

Steps of Construction:

Step I. Draw a line segment AB = 6 cm.

Step II. Find the midpoint M of AB.

Step III. Draw a perpendicular line to AB at M.
Step IV. On this perpendicular, mark a point O such
that OM = 3 c¢m.

Step V. Join OA and OB.

Step VI. With centre O and radius OA, draw a circle.

]
'
1
1

Observatlon: Yes it is a circumcircle of the triangle

4__‘
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. Let ABCD be a parallelogram inscribe

14, Show that vectangle is the only parallelogram thay

can be inseribed inacircle, [Nt for Astetement)

diin a circle,

A .//\
\ )

Since 1t is a oyelic quadrilateral:
ZA + LC= 180
But in a parallelogram, opposite angles are equal:

ZA=/C
Therefore, £C + £C = 180°
= 2.C=180° = «C =90

Similarly, all the angles are 90°.
Hence, the parallelogram is a rectangle.

Therefore, a rectangle is the only parallelogram that
can be inscribed in a circle.

*15. Show that if a rectangle is inscribed in a circle, then

the point of intersection of its diagonals must lie at
the centre of the circle. [Not for Assessment]

sol. Let ABCD be a rectangle inscribed in a circle and

its diagonals AC and BD intersect at O.

A B

D% >c

In a rectangle, diagonals are equal and bisect each
other,

AC = BD and %AC s -;-BD

So, OA=0Cand OB = OD

Therefore, OA =0B=0C = 0D _
This means O is equidistant from all four vertices
A B,Cand D,

The point equidistant from all points on a circle Is
the centre. '
Hence, the point of intersection of the dingonals is
the centre of the circle.

S —— T

*16. Consider all chords of u circle of u fixed length.
What (s the shape formed by the midpolnts of all

these chords?

[Not for Assessmeont)

Sl Let each chord have fixed length x.

Let the radius of the circle be r,

' ¥

Sol.

I'm Up and Dovm,and Round and Round ( 151

The perpendicular drawn from the centre to a chord
bisects the chord,

So, for every chord, half chord = % = OM

Let d be the distance of the midpoint of the chord
from the centre.

’ .
' \
' \
) 0
\ ]
v ' '
\ P rd ’
\ 1 ’
\ ' ’
~. . n.-"
P X2 M x2

Using Pythagoras theorem in AOMP:
rr=d+ (-})ﬁ

So, d=r - (3‘)2

Since r and x are fixed, d is also fixed.

Therefore, every midpoint is at the same distance
from the centre.

Hence, the midpoints form a circle with the same
centre as the original circle.

In a circle with centre O, chords AB and AC are
congruent. Explain why this statement is true:
“The centre of the circle lles on the angle bisector

of ZBAC™. [Not for Assessment]
Given: AB = AC
Join OA, OB and OC.

In AAOB and AAOC, we have

OB = OC [Radii of circle]

OA = OA [Common]

AB = AC [Given]
Therefore, by SSS congruence

AOBA 2 AOCA

So, ZBAO = LOAC
Hence, AO bisects ZBAC.
So, the centre O lies on the angle bisector of 2 BAC.
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18.

Sol.

*19.

e ——

Two parallel chords of lengths 10 cm and 24 cm
are on the same side of the centre of a circle. The
distance between the chords is 7 em. Find the radius
of the circle.

Let the radius of the circle be r. So, OA = OC =r.
Length of chord AB = 10 em:

1aB=L x10m=5cm

Let its distance from centre OM = d,
For chord CD. length = 24 cm:

lCD=l X24ecm=12cm
2 2

Let its distance from centre ON = d,
Since the longer chord is closer to the centre:

d —d,=7 -(7)
7 cmi
i *iN 12cm
T
In AOAM, we have
OA’ = OM? + AM?
= rP=d?+5
= r=d?+2s (i)
In triangle AOCN, we have
OC? = ON? + CN?
= F=d}?+12*
= F=d? + 144 ..(iif)
From (ii) and (iii), we have
d?+25=d,? + 144
= d-d2=119
= (d,-d,)d, +d,)=119
= (d, +dy) =119 Since d, - d, = 7]
= d, +d,=17 e (iv)

Now solving equations (i) and (iv), we have
U, =24 = d =12

Then d,=17-12=5

Now, 15=.:122+52
=122+ 52
=144 + 25
=169

= r=13cm

Therefore, the radius of the circle is 13 ¢cm,

A regular hexagon is inscribed in a circle of radius r,

Find the length of the sides of the hexagon and the

distance of each side from the centre of the circle,
[Not for Assessment)

B |

R

. Aregular hexagondividesthe circle into €qual p,
s,

360°

Each central angle = = 60°

Let AB be one side of the hexagon anq be t
e

centre.
Then OA = OB = rand ZAOB = 60°

So, AAOB is an equilateral triangle.

Therefore, AB=r
Hence, each side of the regular hexagon js .

Now to find the distance of each side from the centre.
Let OM be perpendicular to AB.
AB

Since AAOB is an equilateral triangle AM = 22
r

2
In right triangle OMA:
OA% = OM? + AM?
2
= ?=0M? + (%)
2
= oM?=r - L
, 4
- omi=
4
- o)

Therefore, side length of hexagon = r

Distance of each side from centre = —2— r.

20. A quadrilateral MNOP is inscribed in a circle. If

MN is a diameter, what can you say about ZMOP
and ZMNP? Explain your reasoning.

Sol. Given that MNOP quadrilateral in which MN is a

diameter. Then ZMOP and ZMNP lies in the same
segment of the chord MP.

P 0o

We know that angles in the same segment of a circlé
are equal,

n ZMOP = /MNP
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Sol.

Let ABCD bea cyclic quadrilateral, Explain why the
exterior angle at any \’crtc\ is equal to the Interior
opposite angle (.8 ZCDE = ZABC, where E i
Joint on the extension of side CD),

Given ABCD is a cyelic quadrilateral inscribed in o
arcle Extend side BC to meet point let us call E,
Lot ZBCD =, ZDCE =y also ZBAD = ;

To provey = .

Now ABCD is a cyclic quadrilateral.
-, Sum of opposite angles = 180°

.. ZBAD + £BCD = 180°

ie.z+x=180° (i)
Also as BC extended to E

-, ZBCD and £DCE are linear pair.

i.e. ZBCD + £DCE = 180°

=>x+y=180° (i)

From (i) and (ii), we have

Itx=x+y=z=Yy

ie. /BAD = £ZDCE

i.e. Exterior angle at vertex C is equal to interior
opposite angle. Hence Proved

. There is no chord of a circle that is longer than its

diameter. How do you justify this statement?

[Not for Assessment]
A chord is a line segment joining two points on a
circle.
The longest chord passes through the centre of the
circle. Such a chord is called the diameter.
For any other chord, its perpendicular distance from
the centre is greater than 0.
If radius = r and distance of chord from centre =d,
then: o

Chord length = 2‘/(72 -d
Since d > 0 for any chord not passing through the
centre,
F-d*<r

So, 2\/(r2—dz) <2
But diameter = 2r.
Therefore, every chord other tha
shorter than the diameter. _
Hence, no chord of a circle is longer than 1ts
diameter,

n the diameter is

=|=1‘

-ty

Sol,

Sol.

_______

l:ﬂ Abe nny point within a given circle with centre O.
Show that the shortest chord of the circle that passes
through point A is the one that is perpendicular to
OA. [Not for Assessment]
Let the circle have centre O and A be a point inside
it

Any chord passing through A will have some
perpendicular distance from the centre O.

We know that the farther a chord is from the centre,
the shorter it is,

So, the shortest chord through A will be the chord
whose distance from centre is maximum.

Among all lines passing through A, the perpendicular
distance from centre to the line is greatest when the
line is perpendicular to OA.

Therefore, the chord through A that is perpendicular
to OA is farthest from the centre.

Hence, it is the shortest chord passing through A.
Therefore, the shortest chord through A is the one
perpendicular to OA.

Hence proved.

How would you use the following figure to justify the
statement that the angle in a semicircle is 90°7

Let the diameter be MN and O be the centre of the
circle.

M'ﬁ ” P4 LAl

Point A lies on the semicircle.
Join OA.
Since O is the centre:
OA = OM = ON (Radii of a circle)

So, AAOM is isosceles and AAON is isosceles.
Let: ZAMO =x and ZANO =y
Then: ZMAO =xand ZOAN =y

[Since ZAMO = ZMAO and ZANO = ZOAN]
Therefore, ZMAN =x +y
Now, in triangle AMN:
In AAMN, ZMAN + ZANM + ZAMN = 180°
= (r+y)+y+a=180"=2(x +y) = 180°
= r+y =90 = ZMAN
. ZMAN =90°
Hence, the angle in a semicircle is 90°,
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In a circle, two chords CC’ and DD’ are drawn
perpendicular to a dlameter AB. Prove that the
segment MM’ joining the midpoints of the chords
CD and C'D’ is perpendicular to AB.

[Not for Assessment]
As AB is the diameter of the circle.
Since chords CC’ and DD' are perpendicular to AB,
the points C and C' are symmetric about AB.

D M C

D ™ (o]
Similarly, D and D’ are also symmetric about AB.
Now, since M is the midpoint of CD and M’ is the
midpoint of C'D’,
Since C corresponds to C’ and D corresponds to D’
by reflection in AB, the midpoint of CD corresponds
to the midpoint of C'D".
Therefore, M and M’ are symmetric about AB.
The line joining two points that are symmetric about
a line is perpendicular to that line,
Hence, MM' L AB
Therefore, the segment joining the midpoints of CD
and C'D’ is perpendicular to AB.

Hence proved.

How would you use the following figure to justify the
statement that the sum of the opposite angles of a
cyclic quadrilateral is 180°?  [Not for Assessment]

Sol. Let ABCD be a cyclic quadrilateral with centre 0.

Join OA, OB, OC and OD.
Since OA, OB, OC and OD are radii of the same
circle:

OA =0B =0C = 0D
So the triangles formed with the centre are isosceles
triangles.
In AOAB, OA =0B = ZOAB=Z0BA =p
In AOBC,0B=0C = £LOBC=Z0CB =4
In AOCD,0C=0D = £Z0CD = ZODC =y
In AOAD,OA=0D = ZODA=Z0AD =y
=>ZA=p+v,£B=p+q,£C=q+y,
=>LD=u+v
Since sum of angles in any quadrilateral is always 360°,
Here ZA + ZB + £C + £D = 360°
=P+ ++q) +(g+u)+ (u+v)=360°
=2p+g+u+v)=360°
=>p+q+u+v=180° (i)
Now sum of opposite angles
LA+ ZC=p+v+q+u=180° [Using (i)
also ZB + £D = p + g + u + v = 180° [Using (i)]
As sum of opposite angle is 180°
= ABCD is a cyclic quadrilateral.
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Topper's Tipe

Understand why clrcles are used In real life
(wheels, gears, domes, roundabouts).

Relate radlus and dlameter to practical
measurements.

Use correct terminology when explaining applications.

Remember:

= Centre: fixed polnt Inslde the circle.

2 Radlus: segment joining centre to a point on the
circle.

< Diameter: longest chord passing through the
centre.

Use relation:

Diameter = 2 x Radlus

Label diagrams clearly (O for centre, A, B on

circumference).

Use the theorem:

Angle at centre = 2 x angle at the clrcumierence

(same arc).

Identify the same arc carefully.

Write theorem name while proving.

Remember theorem:

Perpendicular from centre to a chord bisects the
chord.

Use right trlangle reasoning when proving.

Mark the right angle symbol In diagrams.

Learn the key results:

© Equal chords are equldistant from the centre.
2 Chords equldistant from the centre are equal.
Draw perpendicular from centre to chord to measure
distance.

Remember theorem:

Angles In the same segment of a circle are equal.
[dentity the same arc correctly.

Use clear arc markings In the diagram.
Remember properties:

© Opposite angles of cycllc quadrilateral are

supplementary.
 Exterlor angle equals Interlor opposite annla
Check if four points lie on the same clrcle.
Use angle sum = 180° to prove cyclicity.

i
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L

Don't confuse clrcufar objects with spherical ones.

Don't Ignore centre and radlus when explaining
real-life structures.

Don't glve examples that are not perfectly circular
unless stated approximate.

Don't treat radlus and diameler as the same.

Don't draw unclear or unlabeled dlagrams In
proofs,
Don't forget that diameter Is also a chord.

Don't compare angles formed by different arcs.

Don't assume equality without mentioning the
relevant theorem.

Don't forget to show polnts lle on the circle.
Don't assume midpoint without proof.

Don't forget to state “OD L AB" before using the
theorem.

Don't mix this with perpendicular bisector theorem
of triangles.

Don't measure distance along the chord Itself.

Don't assume chards are equal without showing
equal perpendicular distances.
Don't compare angles formed by different arcs.

Don't forget that points must lle on the circle.
Don't skip dlagram Justification.
Don't assume quadrilateral Is cyclic without proof.

» Don't mix parallelogram properties with cyclic |

quadrllateral propertles.

Don't forget to write ZA + £C = 180° condition ."“ !

> o I8
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A comprehensive set
understanding,

of questions to assess conceptual
application, and reasoning.

[Maximum Marks: 20)
—— 21 20)

(Time Allowed: 40 Minutes)

I. In figure. PQ and RS are two cqual

(]

un

chords of a circle with centre 0. OA
and OB are perpendicular on chords
PQ and RS respectively of
<PAB = 75° then £AOB is equal
o

(@) 1

(b)) 3

(c) 120

(d) 1507

« Infigure. Ois centre of the circle, if measure of ZACB = 48°,

then measure of ZBDC is
(a) 48
(&) 4
(c) wr
(d) 30

+ Achord ofacircle is equal to the radius of the circle. Find

.

the angle subtended by the chord at point of minor arc,

Two congruent circles have centres O, and O,. Arc AB
of a circle. with centre O,, subtends an angle of 100° at
the centre and an arc A'B’ of the circle, with centre 0,,
subtends an angle of 25°, Then find arc (AB): arc (A'B")

- In the given figure, O is the centre of the circle, AB and

6.

CD are two chords of the circle.
Also, OM L AB and ON L CD. If OM = ON = 3Icem
and AM = BM = 5 c¢m, find the chord CD.

ABand CD are two parallel chords of a circle whose centre
is O and radius is 20 cm. If AB = 24 cm and CD = 32 cm,
find the distance between AB and CD, if its given that they
lie.

(1) on opposite sides of centre O.

(1) on the same side of centre O.
Prove that an isosceles trapezium is always cyclic and its
diagonal are equal.

8. In the given figure, A, B, C arc three points on a cirgle
such that the angles subtended by the chords AR and Ac
at the centre O are 80° and 120° respectively, Determine
ZBAC and the degree measure of arc BPC,

9. Inthe given figure, ABCis a triangle in which ZBAC = 3¢
Show that the length of BC is equal to the radius of the

circumcircle of AABC, whose centre is Q.
A

A

B=—_—"""C

10. TIn the given figure, ZBPC = 90°, LM L CD., If ABis
10 cm, find BL.

D M C

A L B

Il. ABCDisa parallelogram. The circle through A, B and C
intersects CD produced at E. If AB = 10 cm, BC = 8cm,
CE = 14 cm, find AE.

12, Prove that the angle sublended by an arc at the centre of
acircle is double the angle subtended by it on any point
on the remaining part of the circle.

Use above result to find the following:
() Ois the centre of the circle and
£BAC = 25° find 2,
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14.
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() Find xin the figure where O s

| the centre of the
circle.

15, PAPER FOLDING
Tcaching Mathematics
includes wonder of patterns,
shapes, visual points and
possibilities that could be

(0]
explored in classrooms but &
most fascinating has been ) c
the use of paper folding. It A 8377
In the given figure, ABC, AEG and HEC are straight lines, zgijh'f'i'.se]f ; C?","S;];';Zp;f p :—U
Prove that Z/AHE and ZEGC are supplementary. IRHIS AR

pupils both. Mrs Anupama was explaining same concept
of circles in classroom when she drew the following figure

G
H [ and labelled the figure. She told them that OA = 5 cm,
AB =8cmand OC L AB.
Now above the following questions
=

(f) What is length of AC?
E g\ < (ii) Find the length of OC.

. (iti) (a) What is the diameter of circle?
Assertion (A): If the sum of pairs of opposite angles of a

quadrilateral is 180°, the quadrilateral is cyclic. GR
Reason (R): The vertices lies on the circumference of circle. (iii) (b) What is the measure of ZACO?

B ANSWERS )

(d) 2. () 3. 150° 1 4:1 5. 10em
28 cm; 4 cm 8. 80°, 160° 10. 5cm 11. 8cm 12. (i) 65° (if) 35°
(a)

(i) 4 cm (ii) 3 cm (iii) (a) 10 cm OR (iii) (b) 90°
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