PI

=

Circular region boundecky", ava" ‘)? ailel
chords is called 7<»nl_ [N

T~

Cyclic Quadrilateral (K.B)
(LHR 2014, 15, GRW 2014, 17, BWP 2016, 17,
RWP 2016, MTN 2016, 17, D.G.K 2017)
A quadrilateral whose vertices lie on the
circumference of a circle is called cyclic
quadrilateral.

Or
A quadrilateral is called cyclic when a circle
can be drawn throughDits four vertices.

B

(K.B)
(LHR 2014, 15, GRW 2017, BWP 2016, 17, RWP
2016, MTN 2016, 17, D.G.K 2017)

The angle subtended by an arc of a circle at
its circumference is called circum angle.
Or

An angle whose vertex lies oni cre-..
circumference and whose arms pass thriu n

end points of the arc.
C

ANGLE IN A SEGMENT
OF A

— T T .

Zone KB} |

e The

UNIT

CIRCLE

Lntt e figure, ZACB is the circum angle.

(K-B)

(LHR 2016, GRW 2016, FSD 2015, 16, 17,
RWP 2016, 17, SWL 2017, SGD 2016, 17,
MTN 2017, D.G.K 2016)

The angle subtended by an arc of a circle at
its centre is called circum angle.

Or
“An angle formed by two radial segments at
the centre of the circle is called central angle”.
In the given figure, ZAOB is central angle of

AB.
4

Note (K.B + U.B)

(i)  The measure of a central angle of a minor
arc of a circle, is double that of the angle
subtended by the corresponding major arc.

(i)  Any two angles in the same segment of
a circle are equal.

(iii) The angle
in a semif cncle is rig nt. angl=
o il alseqm it Qresier | Harl a senti tirnle

is\less’ tl“an anghitangle

CRN¢ *s\'an\Te{t lhss-t+an a semi-circle is

\grester than a right angle.

opposite  angles of any
quadrilaterel inscribed in a circle are
supplementary.
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(A.B)

12.1(i)
Statement:
The measure of a central angle of a minor arc of a circle; s dou )Ie tiat 7f fne ‘ar glﬁ'
subtended by the corresponding major arc. ' - :
Given:

AC is an arc of a circle with ceriire, ©. ¥/her¢ a5 | |
ZAOC is the central anqlﬂ aiil ZAEC i citcur arigle.
To Prove: -
mZLAG L = /LHLL\B»L
Construction:
Join B with O and produce it to meet the circle at D. Write angles
A, /2, /3, /4, /5 and £6 as shown in the figure.

Proof:
Statements | Reasons
As m/l=m/3— (i) Angles opposite to equal sides in AOAB
Andm/2 =mz4 — (i) Angles opposite to equal sides in AOBC
External angle is the sum of internal opposite

Now m/5=m/1+ m43—>(iii) I
angles.

Similarly m£6=m£2+m24 —(iv)
Again ms5=ms3+ms3=2m«3—(Vv) | Using (i) and (iii)
And m£6 =mZL4+msL4 =2ms4 — (Vi) Using (ii) and (iv)
Then from figure
= ms5+ms6=2m/3+2m/4 Adding (v) and (vi)
= mZLAOC =2(m£3+ms4) =2m/ABC

(GRW 2016, SWL 2016, RWP 2016, MTN 2017, SGD 2017, BWP 2015)  (A-BY ™ | |
12.1(ii) TV T N
Statement: \

Any two angles in the same segment ofa C|rcle are equa
Given: \

2 ACB and ZADB are the circt anuhs i the saine aég\ﬁ
of a circle with centre O. T
To Prove:

m /ACB - *nl M) ?
Construction: |

Join O with A and O with B. So that m ZAOB is the central angle.
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Proof:
Statements

Z/AOB is the central angle whereas

-.MZAOB = 2m/ACB — (i)

and mZAOB =2 ADE > i)
— 2m/ACB = 2m/ADB
Hence mZACB = m/ADB

Standing on the same arc AB of a circle.

/ACB and ZADB are circum angles

‘ Reasons

Construction

Given

| This medsure 'of a certrarl angle of a
minor are-or a circle, is double that of
the angle subtended by the
corresponding major arc.

Same as above
Using (i) and (ii)

12.1(iii)
Statement:
The angle
o In a semi-circle is a right angle,

(LHR 2016, MTN 2015) (A.B)

o In a segment greater than a semi circle is less than a right angle,
o In a segment less than a semi-circle is greater than a right angle.

Fig |
Given:

\ %%
A X~ B AUB % 0 B
D

D

Fig 111

AB s the chord corresponding to an arc ADB. WneipaJ :;AOFS Sla onlra aﬂle a“"

ZACB is a circum angle of a cm,lt lv| h ceritia O

To Prove:

In fig (1) if sector ACBij a: Serat ci'ri' Ie thr.mZACB 1rt

Infig (1) .. ] sr ] /\i B’ 15 Sieater than a semi circle then mZACB <1/rt
In fig (I:.I_; |f weistor ACB is less than s semi circle then m/ACB >1/rt
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Proof:

Statements Reasons

In each figure, AB is the chord of a circle with -
centre O. ZAOB is the central angle standing | ;\en : | [
on an arc ADB. Whereas ZACB is the circum ' : | . \ .

angle _ _
™ | Thie-measuie of ¢ centrai angle of a minor
Such thatm~ZAOB =2m/ACB — (i) - arc'o: a circle, 1s'aouble that of the angle
1) 'subteridied oy the corresponding major arc.
Now in fig (I) m£ZAOB =15, | ., | "[Astraight angle
..mLAOB—th}>’H' '
— MZACB =fart Using (i) and (ii)

In fig (1) m£AOB <180°
- MZAOB = 2/rt — (i)
= MmZLACB <1/rt Using (i) and (iii)
In fig (1l1) m£AOB >180°
- .MZAOB > 241t —(iv)

= 2mZACB > 2/rt Using (i) and (iv)
= mZACB >1/rt

(A.B)
12.1(iv)
Statement:

The opposite angles of any quadrilaterel inscribed in a circle are supplementary.

Given:

ABCD is a quadrilateral inscribed in a circle with centre O.
To Prove:

{m4A+mAC:24n8

mZB+mZD =2./rts
Construction: X
Draw OA and OC .Write /1, £2, /3, 24, Z/5and Z6 as shown in

the figure.
Proof:

Statements ‘lm‘m\!ﬁ

Standing on the same arc ADC, £2is a-cgjtr al angle, J Arh A Dc\ the cr cle witn-centre O.
Whereas /B is the circum angle == 1) A\
"'ha ineasure of a central angle of a

1 ) A AL 7 minor arc of a circle, is double that of
. _1 (i~ RN BN -
~-Mm£B (mZZ)_-)-\'_».. AN the angle subtended by the
[ ]I AN A corresponding major arc.

Standing on the'suie arc ABC, 74 is a central angle

whereas /D is the circum angle Arc ABC of the circle with centre O.
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m4D=%(m44)—>(ii)

:>mAB+m4D=%m42+%m44

= %( m/2+mz4) = % (Total central dacue)

e, msB+msD = %(44rt\, =271

Similarly mz&q Ol 2201

The measure of a central angle of a
minor arc of a circle, is double that of
the angle subtended by the
corresponding major'arc.

Adding (Yaid (i), |

M Eercised2d |

Q.1 Prove that in a given cyclic quadrilateral, sum of opposite angles is two right angles
and conversely.

Given:
ABCD is a quadrilateral inscribed in a circle with centre O.

To Prove:

MZA+m«sZC =2/rts
mZB+msZD =2/rts
Construction:

Draw OA and OC .Write /1, /2, /3, /4, /5and Z6as shown in

the figure.
Proof:
Statements
Standing on the same arc ADC, £2is a central angle
Whereas #/B is the circum angle

mLB:%(mLZ)e(i)

Standing on the same arc ABC, 4 is a central angle
whereas «D is the circum angle

= mAB+m4D=%m42+%m44

1 1
==(ML2+ ML) £fe
2(m +m. -'f’

(ol tential angie)
[Z47 |, '

i.e,m/B+ mZLJ'=§(44rt) — 21t

Similarly mZA+mZC =2/rt

\laddiny (iyand (ii)

(A.B)

Reasons
Arc ADC of the circle with centre O.

The measure of a central angle of a
minor arc of a circle, is double that of
the angle subtended by the
corresponding major arc.

Arc ABC of the circle with centre O.

The measure of & centsal @rgle ©i a |*,

. 1 " miTinr arc'af.a sifcie, lis double that of |
. msD —§(m44) — (i) the | Anglz | |subteniled by \—the
) mr cmfeS’oxo&Qﬂgzmqur-a.v::. -
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Q.2

Given

ABCD is a parallelogram inscribed in a circle with centre‘O’.

To prove
ABCD is a rectangle.
Proof

ZA= 2C — (i)
mZA+m~C =180° — (i)
2m/A =180 [ 4] | W
m4A=90°—>(i'|f)

m~£C =90° —(iv)
Similarly

mZB =m«£D =90°—(Vv)
Hence ABCD is a rectangle.

Show that parallelogram inscribed in a circle will be a rectangle.

Op,msn € al g es of a. pﬁ"dllelogram
Ti-124 (uppdsite angles are supplementary)

From (i) and (ii)
Div both sides by 2

From (iii),(iv) and (v)

Q.3
are equiangular.
Given

In a circle with centre ‘O’, AOB and COD are two intersecting chords.

AD and BC are joined

To prove
Triangles AOD and BOD are equiangular C
Proof
Statement | Reasons

In AAOD <> ABOC

/D=/B Th-12.2 Circum angles

Similarly Subtended by are AC.

/A= /C Circum angles subtended by arc BD.

ZAOD = /BOC Vertical angle

. AAOD [1 ABOC A.A.A postulate

AS AOD and BOD are equiangular.

AOB and COD are two intersecting chords of a circle. Show that A°AOD and BOC

(A.B)
D

Q4
AC =~are BD
Given:

To Prove: _
AC=BD . [N RS
Construction: A\

In a circle with centre ‘M’ chord 540 [nhord B

Join A 6.0 &nd B'to D. AC and BD intersect at point M. Name of the angles as shown

in the figure.

ADand BC are two parallel chords of a circle. Prove that arc 4 B ouc~,L arld ar“ e
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Proof:
Statement Reasons
A= /4 (i) Alternate angles
£2=/3—(ii) Alternate angles—
A= /3 (iii) ) | /Angles-iriihe sarhe segments
/3= /4 Froln (i} anc (i)

In AAMD, A = EM S i)

Similarly
MC = BM — (V)

mAM+mCM =mDM +mBM
AC =BD

In ABCA <> ABCD
BC =BC

A=/2

AC =BD

.. ABCD = ABCA
AB =CD

Hence AB=CD

'Opposite sides of = angles

Adding (iv) &(v)

Common
From (i) and (ii)
Already proved

SAS postulate

Corresponding sides of= AS.
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Miscellaneous Exercise 12

Q.1

(i)

(ii)

(iii)

(iv)

v)

Multiple choice questions
Four possible answers are given for the following question. TICk (V) the corres:-
answer. :

A circle passes through the vertices of a right angled / ABC ith) .nAC_= 3o, end

mBC = 4cm, m£C =90°. Radlus of the circle is: (€:B '+ 1).B)
(a) 1.5cm . %)_2.0¢m A '

(c) 2.5cm - ’d, J4.561n

In the adjacent circular fiqurz, ‘cential, end indcribed angles stand on the same

arc AB. Then N A (FSD 2017) (K.B + U.B)

_—B

(@) msl=ms2 o (b) ms1=2m,2
(c) m£2=3ms1 (d) ms£2=2ms1

In the adjacent figure if m£3=75°, then fmd mZlandmZ2. (GWR 2014) (K.B + U.B)

ba

10 10 o 10
a) 37— 37— b) 37—, 75°
(@) 53715 (b) 5
©) 75°, 3715 (d) 75°,75°

Given thatO is the centre of the circle. Then angle marked x will be:
(RWP 2014, SGD 2014, D.G.K 2015) (K.B + U.B)

(@) 1215 (b) 25°
(c) 50° (d) 75% " ,
Given thatO is the centre of the-circie. VThnn angle! mariiecy' mli '*e | V4B + U.B)
& /. - "'»\ . | ..'H.
INIAN A ’
19' Y
(@ 127 (b) 25°
(c) 50° (d) 75°
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(vi)

(vii)

(viii)

(ix)

()

In the figure, O is the centre of the circle and ABN is a straight line. The obtuse

angle AOC =x is: (K.B + U.B)

(a) 32° T by e |
(c) 96° S d)iaesy
In the figure, O is the centre (f the'circle, thesrthe angle X is: (K.B + U.B)

[ " . (SWL 2014, SGD 2014, D.G.K 2015)

<
(a) 55° (b) 110°
(c) 220° (d) 125°
In the figure, O is the centre of the circle then angle x is: (K.B + U.B)

(GWR 2014, D.G.K 2014)

(a) 15° (b) 30°
(c) 45° (d) 60°
In the figure, O is the centre of the circle then angle x is: (K.B + U.B)

(a) 15° (b) 30°
(c) 45° (d) 60°
In the figure, O is the centre of the circIeCthen anglexis: (Rwp2015) (K.B + U.B)

(a) 50°
(c) 100°

cld|alc|b|d|{d|{b|d]|c
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CUT HERE

SELF TEST

Time: 40 min Marks: 25
Q.1  Four possible answers (A), (B), (C) & (D) to each questlon are given, mark )

correct answer. (7><L 7) '
1 A circle passes through the vertices of a right angied triaizgle ARC wyith

mAC =3cm, mBC = 4cm, m£C =965 Radius of the ciccle s:|

(A) 1.5cm PAN (Aj2.em o

(C) 2.5cm AL ) (D)) 4.5k
2 Given that O is the centre.cr the cir! Ie THe'ai igle marked x will be:

(A) 12 % (A) 25°

(C) 50° (D) 75°
3 In the figure, O is the centre of the circle then angle x is:

(A) 15° (A) 30°
(C) 45° (D) 60°
4 Inscribed angle of minor segment is:
(A) Acute (A) Obtuse
(C) Right (D) Complete
5 A 4 cm long chord subtends a central angle of 60°. The radial segment of this circle is:
A1 (A) 2
©3 (D) 4
6 Opposite angles in cyclic quadrilateral are:
(A) Complementary (A) Susplemeritaty
(C) Equal (D) Altaniate AW
7 In the adjacent figure find seruc lculas ared i 3 14&“{ and mC, = 20cm

/——\

A0 \i

'_]' N A B o) B
(A) 62.82.3¢in (A) 314.16 sg cm
(C) 436.20 sq cm (D) 628.32 sq cm
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CUT HERE

Give Short Answers to following Questions. (5%2=10)
Q) Define cyclic quadrilateral. |
(i) Define circum angle or inscribed angle.
(iti)  Define congruent arcs. -,
(iv)  Define length of tangent.
(v) Inthe figure, @ i e .ceu’.r.:re' bi-ihe circle and ABN is a straight line. Then find obtuse

angle ACC = X.

Q.2 Prove that, (8)
Prove that the measure of a central angle of a minor arc of a circle, is doubled that of the
angle subtended by the corresponding major arc.

NOTE: Parents or guardians can conduct this test in their supervision in order to check the skill

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| of students.
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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