"in this unit the students will be able to
To prove the following theorems along with corollaries and apply them to solve appropriate
problems. .

@ 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.

@ Anytwoanglesinthesame segment of acircleare equal.

@ Theangleinasemi-circle isarightangle,

@ Theangleinasegment greater than asemi-circleis lessthanarightangle,

@ Theangleinasegmentless than a semi-circle is greater thana rightangle.

@ Theopposite angles ofany quadrilateral inscribed in a circle aré supplementary.

Aperson's effective field of vision is about 30°. In the diagram of the amphitheater, a person
sitting at point A can see the entire stage. What is the measure of #B? Can the person sitting at

point B view the entire stage? :
Angles A and B intercept the same arc. By Theorem 2 of this unit, the angles must have the

same measure, so mZA =mZB =30°.
The personsitting at point B can view the entire stage.
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_ Case 1: When P is an arbitrary point of the

Unit12 Angle in a segment of a circle

The measure of a central angle of 8 minor arc of g ¢
cire

subtended by the -:orrespo;,uiing majorarc, le, is double that of the angle

- Given fig: (ii)
A-c'u-cIe u..ri1_:h centre O, AB is a minor arc whose.: central angle §
P is any point on the major arc ADB . /APB e gleis Z40B.
To prove gle subtended by the arc at P.
mZ£AOB =2mZAPB

w

major arc (General Case] figure (7).

Case 2: When PQ is an i
extremity of the semi-ci ini H T}
Construction e g oo s Aeas (B
Draw ;’Fto meet the ci
i 1 u‘f cirgmnfereuce at Q (for both cases).
Statements
Case (i)
" Inthe AOAP ' L3
mb_g‘[_ = {OP .
i mOP Radii of the same circle.
=, AP is an isosceles triangle Definition of an isosceles triangle. -
m =
LOAP.=m ZOPA » If two sides of a triangle are equal,
the angles which are opposite to them
are also equal. * e i




I. - - : Unit 12 Angle in a segment of a circle

The measure of exterior angle of a

Unit 12 Angle in a segment of a circle

e

Also  mZAOQ =mZOAP +mZOPA t;iangle is equal to the sum of the To prove Msjor #us ;
[measures of Op]JDSitE interior angles. mZ ACB= 45° =3,
Msior Segmant
. ) .+ mZOAP=mLOPA (Proved above) Construction o .
=2mZOPA . - 1 or
m£AQQ=2m~ : Join O with A and B.
Similarly m£B0Q=2mZ0PB (1) | AddinglandTh Proof : .
mZA0Q+mLBOQ =2mZOPA+ 2mZOPB | postulate of addition of angles. . Statements
or mZAOB =2[mZOPA+mZOPB] , In AOAB
F) 3 e
or mLAOB =2mZAPB |' (OA) + (OB) = (wﬁ) + (»,E})i W 7 e U
Case i) | =2+2
All the statements and reasons are ! —4=(2) = (ABY . s
same up to obtaining the equations [ and I1. ; ; s 2} =(A8) - mAB=2cm
y : | . AOAB is right angled triangle.
Subtracting I from II we get : G
msBOQ-mZAOQ = 2mZOPB ~2mOPA e l ith m ZAOB = 90 Which being a central angle
miBOQ-.mLAGQ:Z[mZDPB-méOPA] , B : standing on an arc AB. -
J 2 By Theorem 12.1
mZAOB =2mZAPB : A
Corolliry Y . ' =7(907) =45 Circum-angle is half of the
The angle which an arc of a circle subtends at the centre is twice that which it subtends at any : central angle.
point on the remaining part of the circumference. ' =
b Example (£ ' o S
: it s i3 i ircle i ents. "iﬁﬂm ﬂ@
The radius of a circle is /2 cm. A chord Zem in length divides the circle into two segm St v
ny two angles in the same sezment of a cirele are coual

Prove that the angle of larger segment is 45",

C
/T { :

———— —————

Solution _| s

viven : ey
\ circle with centre O and radius mOA =mOB =2 cm,
 length of chord AB = 2 om divides the circle into two segments with ACB as

°r one.

’mmmx



A circle with centre O
(Shaded) of the circle,

To prove

m.éACB:;HJADB

~Construction
:loin Oto A and B respectively.

" Proof

-

Statements

In all the three figures, we have
MLAOB =2m/ACR

Similarly mZAOB =2m.zADB

5 2mZLACB =2mZADB

SomZACB =msZ ADB

)

)

Keasons

The angle which an arc of a cirg)
;uhtcnds at the centre is twice that wh?c;
it subtends at any point on the remainip
part of the circumference. ¥

The angle which an arc of a circle
subtends at the centre is twice that which *
it subtends at any point on the remaining
part of the circumference.

The RHS of (I) and (II) are equal to the
same quantity. :

Halves of equal quantities arc again equal.

Unit 12 Angle in a segment of a circle

[:Example E Find the value of a in the following circle centred at O.
=} . = 9 D .

1 Sohltlﬁli}_ '

a=80

(Angles int

he same segment)-

| Example (F] Findthe value of each of the variables inthe following circle centred at O.

Solution__ :
2a=104 (Angle at centre theorem)
20 _104
7 g
a=>52
Also, 2x=a {Angles in the same segment)
, 2x=52
2x _32
2 2
x=26 T N
The angle in a semi-cirele is a right angle.
Given - ; oy L
A circle with centre O, AB is a diameter of the circle and :
ZACR is any angle in the semi-circle. A
To prove
Z£ACE is aright angle i.e. m £ZACB =90°,
Construction
JoinO to C. &8
Proof ;
Statements Reasons
In AOAC,
mOA = mOC Radii of the same circle
Definition of an isosceles triangle. -
“+AOAC is an isosceles triangle If two sides of a triangle are equal, the
and  mZOAC=mZ0CA 1)) angles which are opposite to them are
Similarly in the AOCB also equal.
mOB = mOC Radii of a circle.
m£OBC = m£ZOCB (I
SmLZOAC+mZOBC=mLOCA+mZOCB | Adding (1) and (I).




'l OAC+mZOBC=mZACB (ur)

=l
But mZ0AC +mZOBC+ mZACB =180
Or m/ACB+mZACB =180°

— 2m/ACB=180°
mZACB=90°

Unit 12 Angle in a segment of g gi
e

v ml OCA+ mZOCB = mZACB

.+ The sum of three angles of a
triangle is equal to 180°,

e mZOAC+mZOBC =mZ ACB

Adding two equal numbers.

or  ZACB isaright-angle.
The angle inscribed in a sem

icircle is always a right angle (90°).

@ffisiron 1250

2ol in a segment greater than a se
Gl\'ﬂl

A circle with centre O, "AB is a chord and EF isthe
diameter parallel to "AB such that “AB lies below the

* diameter EF . Thus the segment AECDFB is greater
than the semi-circular region. ZADB is any angle in the E

-segment.
To prove

mi-circle is less than a right angle.

o 1
- /—‘ i o
c, \

ZADB is less than a right angle i.e. m ZADB <90°. A B

Construction

- Join D with E and F such that ZEDF is in the semi-circle.

Proof

Reasons

mZEDF =90°
- mZ£EDG + mZ GDH + m£HDF =90°

L.mZGDH =907

~[m£EDG +m £HDF)
= mZGDH <90°
or mZADB <90°

The measure of an angle in a semi-circle is
aright angle.
+*mZEDG +mZGDH +m £ HDF = m:fED_F

|+ ZGDH and ZADB are same.

e —

" Unit 12 Angle in a segment of a circle

circular region. £ADB is any angle in the segment.

“rhe anele inasegment less thanasemi-circleis greater than a right angle.
Given L gy

A circle with centre O, AB isachordand EF is the

diameter parallel to "AB such that AB lies above the

diameter EF .The segment ACDB is less than the semi-

To prove
ZADB is greater than a right angle i.e. mZADE >90°.

Construction
Join D to E and F. ZEDF is in the semi-circle.
Proof -

Statements

mZEDF =90°

Reasons

The measure of an angle in a semi -circle
is a right angle.

or mZGDH =90° "+ ZEDF and ZGDH are same.

m£ADG + m£GDH + mZHDB= | Adding equal quantities on both sides of
i mZADG +90°+mZHDB | an equation.
= mZADB =90° + m£ADG +m<HDB | Postulate of addition of angles.
=>mZADB > 90°

e on

‘Given

angles of any quadrilateral inscribed in a circle are supplementary.

f’i circle with centre at O and ABCD is a quadrilateral A
~ Inscribed in the given circle.

.To prove

mZBCD +m£BAD =180° and m.£ ABC+m£ ADC=180°
Construction

JoinOto B and D.
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-Unit 12 Angle in a Segmen; of g :1 .
e

_ ; ? ey g , J% . Unit 12 Angle in a segment of a clr!'.le i -
ts TR T e — o i :
/y The angle which an arc of a cirgle
the centre is twi 1. O is the centre of the circle.

mZl=2 m£BCD subtends at hm.c o that Find the unknowns in the figure
which it subtends at any point on the = B
remaining part of the circumference.
The angle which an arc of a circle

subtends at the centre is twice that

: 4. 5 enbtands at any Dok - 2. Aregular hexagon is inscribed in a circle. Each side of the hexagon is 5+/3 units fro:
th}‘l l»t = art of the c?;:u m; o th; - centre of the circle. Find the radius of the circle.
e R 3. Find the value of each variable.

S : '
M
(2e-8) K
e
M J
) ()

I

gt ding the above two results.
omsBAD (1) | Ad :
m£l+m£2= zszCD'}'

.- circumference of a circle subtends an |
angle equal t o four right angles at the

zofl beoae ' centre.
- 2[m£BCD+2m£BAD) = 360°
360° Dividing both sides of an equation by 2. (a
o m.:’ZBCD+m£B,{D=_ ) : .

or m/BCD+m/BAD =180°

finition of supplementary angles 4. Show that a parallelogram inscribed in a circle will be a rectangle.
- /BCD and /BAD are supplementary. Definiti _ |
Similarly we can prove that P t f c. I e
sl wnits bl arts of a Circle {™umiiss

:_ which means dise. |

O

O is the centre of the circle. Find the
unknowns in the figure.

Sol'uﬂoga Since

x+85°=180°

S x=180°-85°=95°
y+110° =180°

S y=180°-110° = 70°




Unit 12 Angle in a seqmep, of q
Cirel

e i
Atthé end of each question four circles
L figure, 0 15 the centre of the circle, ZTPR=80°
(i1, Inthe ; :
' = x°. Find x. : u
3 . :U?P O 160° O 100 O 120
0 . A
=6 - B—
In the diagram, £ADC is a central angle and mZADC = 60", -
(ii)- ‘ s . =
ghTsl"s = O 60’ 0O 120° O 30 . Q
(iii). In the figure, O s centre of the circle and ZPOR= 70°.
1.
Calcﬂ]atethevalue of x.

s ont OXT O 110°

(iv). In the ﬁgure,,iSPT=ll]0°, ZPQS=40° and ZPRO=x°

Calculate the value of x. y
0 30° O 40° O 50° O 60
(v). In the adjacent figure ifms3 =75, then find m~1 and 113312. 5
o L oo e
e 0 37 7 3?—2‘ O 37 3 75 / /é\l
O 750377 0 752 75° B -

_ y -

~(vi). Given that O is the centre of the circle. The angle marked x will be: -..\
ops 0% . O 015 -
(vii).Given that O is the centre of the circle, the angle marked y will be: |

o
Opy O  Os¢  O75

(viii). In the figure, O is the centre of the circle then the angle X is:

. 050 01  owr  O125 \\ A

T —

Unit 12 Angle in a segment of a circle

2. O is the centre of the circle. Find the unknowns in the figure.
; N

(ii).

3. ABCD is a quadrilateral circumscribed about a circle. Show that mAB + mCD = mBC + ml
4. Find the value of x in each of the following figures where O is the centre of the circle.

@ The inscribed angle is an an; " i i i
ed angl gle whose vertex is on a circle and whose sides cont
chords of the circle. o

© The arc that lies in the interior of an inscribed angle and has end points on the angl
called theintereepted ave of the angle.

~ ® Themeasure ofaninscribed an gle is one half the measure of its intercepted arc.

® Iftwoinscribed angles of a circle intercept the same arc, then the angles are congruent
© Apolygonisaniunscribed poly gon ifallits vertices lie onacircle.

: 9 The circle that contain the vertices is a circumscribed cirele.

®© A quadrilateral with its four vertices lying on the circumference of the circle is calle
eyelic quadrilateral. : -

© Aquadrilateral can be inscribed in a circle if and only if the opposite angles are supple

®© Inacircle:- » the angle in a semicircle is right

= the angle in a segment greater than a semicircle is acute

« the angle in a segment less than a semicircle is obtuse.




