( Unit-12

ANGLE IN A SEGMENT
OF A CIRCLE

In this unit, students will learn

22 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.

> Any two angles in the same segment of a circle are equal.

2 The angle

® in a semi-circle is a right angle,

e in a segment greater than a semi circle is less than a right angle,

e in a segment less than a semi-circle is greater than a right angle.

2 The opposite angles of any quadrilateral inscribed in a circle are
supplementary.
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12.1({) 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.
Given: AC s an arc of a circle with centre O.
Whereas £ AOC is the central angle
and £ ABC is circum angle.
To prove: m LAOC =2m LABC
Construction:  Join B with O and produce it
to meet the circle at D.
Write angles £1, £2, /3, Z4 /5 and £6 as shown in the figure.

Proof:
Statements Reasons
As m£l =m/3 1) Angles opposite to equal sides in AOAB
and mZL2 =ms4 (i1) Angles opposite to equal sides in AOBC
Now ms5=mZLl +mZ3 (i) External angle is the sum of internal
Similarly m/6 = m£2 + m/4 vy | OpPpositeangles.
Again m/5=mZL3 +m/L3=2m/L3 (V) Using (i) and (iii)
and mZL6=mL4 + mL4 =2ms4 (Vi) Using (ii) and (iv)
Then from figure
= msS +m/6=2mL3 + 2m/4 Adding (v) and (vi)
= mZAOC =2(m4L3 + mL4) =2m LABC

The radius of a circle is \/5 cm. A chord 2 cm in length divides the circle
into two segments. Prove that the angle of larger segment is 45°.

C

Given: In a circle with centre O and radius m OA = m OB =/2 cm,

The length of chord AB = 2 cm divides the circle into two segments with ACB as
larger one.
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To prove: m/ACB = 45°
Construction: Join O with A and O with B.
Proof:
Statements Reasons
In A OAB mO_Asz_Bz\ﬁcm
(0A) + (0B)? = (\2) + ([2)>2
=2+2=4
=(2)2 = (AB)? Given m AB =2 cm

AAOB is right angled triangle
With m ZAOB = 90°

Then mZLACB = % mZAOB

|
=5 (90°) = 45°

By theorem 1

central angle.

Which being a central
standing on an arc AB

Circum angle is half of the

angle

—4 THEOREM 2 [{—

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

Given: Z ACB and £ ADB are the circum angles

in the same segment of a circle with centre O.
To prove: m LZACB =m LZADB
Construction: Join O with A and O with B.
So that ZAOB is the central angle.

Proof:
Statements Reasons
Standing on the same arc AB of a circle.
ZAOB is the central angle whereas Construction

ZACB and ZADB are circum angles
mZAOB =2m/ACB

and  mZLAOB =2mZADB

= 2m/ACB =2m/ADB

Hence, m£ZACB = m£ADB

Given

@) By theorem 1

(i) | By theorem 1

Using (i) and (ii)
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12.1(iii) The angle

e in a semi-circle is a right angle,
e in a segment greater than a semi circle is less than a right angle,
e in a segment less than a semi-circle is greater than a right angle.

C

C
C
O
0 S A B
4 \ B ~ Q
A B
D

D
Fig. I Fig. II Fig. IIT

Given: AB is the chord corresponding to an arc ADB
Whereas Z AOB is a central angle and £ ACB is
a circum angle of a circle with centre O.

To prove: Infig (I)  If sector ACB is a semi circle
then mZACB = 1Zrt
Infig (I)  If sector ACB is greater than a semi circle
then mZACB < 1/Zrt
Infig ({II) If sector ACB is less than a semi circle
then mZACB > 1Zrt
Proof:

Statements Reasons

In each figure, AB is the chord of a circle with centre O. | Given
£ AOB is the central angle standing on an arc ADB.
Whereas ZACB is the circum angle Given
Such that mZAOB = 2mZACB 1) By theorem 1
Now in fig (I) mZAOB = 180° A straight angle

mZAOB =2/rt (ii)
= mZLACB = 1Zrt Using (i) and (ii)
In fig (II) mZAOB < 180°

m/ZAOB < 2Zrt (iii)
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= mZACB < 1Zrt Using (i) and (iii)

In fig (I1I) mZAOB > 180°

mZLAOB >2/rt @iv)
= 2m/ACB >2/rt Using (i) and (iv)
= mZACB > 1/rt

Corollary 1.  The angles subtended by an arc at the circumference of a circle are equal.

Corollary 2.  The angles in the same segment of a circle are congruent.

)

C
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12.1(iv) The opposite angles of any quadrilateral inscribed in a circle

are supplementary. D

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

mZA +mZC =2 ZLrts

To prove: {mZB +msD =2 Zrts

Construction: Draw OA and OC.
Write £1, £2, /3, Z4, £5 and £6 as shown in the figure.
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Proof:

Statements Reasons

Standing on the same arc ADC, £2 is a central | Arc ADC of the circle with centre O.
angle

Whereas £B is the circum angle

1
m«LB = 5 (m £ 2) @) By theorem 1
Standing on the same arc ABC, £4 is a Arc ABC of the circle with
central angle whereas ZD is the circum angle centre O.
1
m£D = 5 (m«£4) (ii) By theorem 1
1 1 . ..
= msB +m«D = 5 ms2 + 5 mZ4 Adding (i) and (ii)

1 1
=5 (mL2 + ms4) = 5 (Total central angle)

Le., msB +m/D = % 4 Lrt)=21rt

Similarly mZA + mZC =2/rt
Corollary 1.  In equal circles or in the same circle if two minor arcs are equal then angles
inscribed by their corresponding major arcs are also equal.
Corollary 2.  In equal circles or in the same circle, two equal arcs subtend equal angles

at the circumference and vice versa.
IBe1 ) BB Two equal circles intersect in A and B. Through B, a straight line is drawn to

meet the circumferences at P and Q respectively. Prove that mAP = mAQ.

Given: Two equal circles cut each other at points A and B. A straight line PBQ drawn
through B meets the circles at P and Q respectively.

To prove: mAP =mAQ

Construction: Join the points A and B. Also draw AP and AQ.
Write Z1 and £2 as shown in the figure.
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So

or

Statements Reasons
. . Arcs about the common chord AB.
mACB = mADB
msl =mZL2 Corresponding angles made by opposite arcs.
mAQ = mAP Sides opposite to equal angles in A APQ.
mAP = mAQ

ID e ) WA ABCD is a quadrilateral circumscribed about a circle.

Given: ABCD is a quadrilateral circumscribed about a  p
circle with centre O.

To prove: mAB + mCD = mBC + mDA

Construction: Drawn OE L AB, OF L BC

Show that mAB + mCD = mBC + mDA

So that each side becomes tangent to the circle.

OG L CD and OH L1 DA

Proof:
Statements Reasons
mAE = mHA : mEB = mBF () Since‘ tangents drayvn from
__ _ _ __ a point to the circle are
mCG = mFC and mGD = mDH ... (i) equal in length

(mAE + mEB) + (nCG + mGD) = (mBF + mFC) + (mDH + mHA) | Adding (i) & (ii)

or

mAB + mCD = mBC + mDA

=1 EXERCISE 12.1[—

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

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

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

AD, and BC are two parallel chords of a circle. Prove that arc AB = arc CD and arc
AC = arc BD.
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(i)

(iii)

MISCELLANEOUS EXERCISE 12

Multiple Choice Questions
Four possible answers are given for the following questions. Tick (v') the correct
answer.

A circle passes through the vertices of a right angled AABC with mAC = 3cm
and mBC = 4 cm, mZC = 90°. Radius of the circle is:
(@) 15cm (b) 2.0cm (¢) 25cm (d 35cm

In the adjacent circular figure, central and inscribed angles stand on the same arc AB.
Then

C
0)
€,
B
(@) mLl=mL2 b)) mLl=2m”L2
() m«L2=3m/l (d msL2=2mcl
In the adjacent figure if m£3 = 75°, then find mZ1 and m£2.
37lo 37lo b 3710 75°
(@) D) () 7
10
() 75°, 375 (d) 75°75°
C D

> -
~~~~~~
"""""""""
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(vi)

(vii)

(viii)

Given that O is the centre of the circle. The angle marked x will be:

o

(a) 12% (b) 25° () 50° d 75°

Given that O is the centre of the circle the angle marked y will be:
d
.
o

(a) 12% (b) 25° () 50° d 75°

5

—>
In the figure, O is the centre of the circle and ABN is a straight line.
The obtuse angle AOC = x is:

2b
C
X
AN__“"B ]{],
(a) 32° (b) 64° (c) 96° (d 128°
In the figure, O is the centre of the circle, then the angle x is:
@

NS
(@) 55° (b) 110° (c) 220° d 125°
In the figure, O is the centre of the circle then angle x is:
(@) 15° (b) 30° (c) 45° (d 60°
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In the figure, O is the centre of the circle then the angle x is:

(@) 15° (b) 30° (c) 45° (d  60°

In the figure, O is the centre of the circle then the angle x is:

(@ 50° (b) 75° (¢) 100° d) 125°

=4 SUMMARY §—

The angle subtended by an arc at the centre of a circle is called is central angle.

A central angle is subtended by two radii with the vertex at the centre of the circle.
The angle subtended by an arc of a circle at its circumference is called a
circumangle.

A circumangle is subtended between any two chords of a circle, having common
point on its circumference.

A quadrilateral is called cyclic when a circle can be drawn through its four vertices.

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

The angle

. in a semi-circle is a right angle,

. 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.

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