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,
the corresponding major arc.

@ Anytwoanglesinthesame segmentof acircleare equal.

@ Theangleinasemi-circle isarightangle,

@ Theangleinasegment greater than asemi-circleis lessthanarightangle,

@ Theangleinasegment less than a semi-circle isgrmlcrﬂlmarighlangla

@ Theopposite anglesofany quadrilateral inscribed inacircle are supplementary.

- Why it’s important e

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, 50 mZA =m£B =30

The person sitting at point B can view the entire stage.

is double that of the angle subtended by
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Unit 12 Angle [n a segment of a circle

The measure of a central angle of a min
L or arc o
subtended by the corresponding majorare, Fa circle,
! P

is double that of the angle

Given fig: (ii)
A.-circie wi1_:h centre O, AR is a minor arc whose: central angle i
P is any point on the major arc ADB . ZAPB is the angle mbt]s Z40B.
To prove ended by the arc at P,
mZLAOB =2m/APB

w

Case 1: i i i
: e - When P IS+8.1'.t arbitrary point of the major arc (General Case) i i
ase 2: When PQ is an extremity of the semi-circle containin i X

2 g the minor arc 4B figure (i).
Draw ;’Fm meet the ci
el e circumference at Q (for both cases).
Statements
Case (i)
In the AOAP ' =
ma = mOP .
; ‘ mOP Radii of the same circle.
o OAP is an isosceles triangle Definition of an isosceles triangle. -
MLOAP.=m/0P4 « If two sides of a triangle are equ.al,
the angles which are opposite to them
are also equal. * -




e

Also  mZAOQ =mZOAP +mZOPA

mZAOQ =2mZLOPA ()
Similarly mZBOQ=2mZOPB ()

or mZAOB=2[m£LOPA+ mZOPB]

or mZAOB=2mLAPB

Cose 1)
All the statements and reasons are

same up to obtaining the equations I and I1.
Subtracting I from I we get

mZAOB =2mZAPB

mLAOQ +mLBOQ=2mLOPA+2mLOPB

m£BOQ-mZA0Q = 2m/OPB —2mZLOPA
mZBOQ -miAOQ = 2[m£OPB-mZOPA]

Unit 12 Angle in a segment of a circle

e
The measure of exterior angle of a

triangle is equal to the sum of the
measures of 0pposite interior angles,
o mLOAP= mZOPA (Proved above)

Adding 1and 1.

Postulate of addition of angles.

Postulate of subtraction of angles.

]

Corolliry
The angle which an arc of 2 circle subtends at

pointon the remaining part of’ the circumference.

b Example [

The radius of a circle is /2 cm. A chord 2cm in |

Prove that the angle of larger segment is 45

Solution |
viven

1 circle with centre U
 length of chord AB =

or one.

’Ma{hﬂnalicﬁ'x

the centre is twice that which it subtends atany

ength divides the circle into two segments.

tre O and radius mOA =mOB =V2 cm,
2 ¢m divides the circ

le into two segments with ACB as

o,

Any

Unit 12 Angle in a segment of a circle

To prove e o
me ACB= 45" ’ni-u-u-‘ k
Construction ch
Join O with A and B. .
Proof :
Statements s
In AOAB
(OA)'+ (OBY = (V2)" + (\2)’ mOA = mOB =2 cm
=2+2
=4=(2)'=(AB)’ - mAB=2cm
- AOAB is right angled triangle.
With m ZAOB = 90" i
m B =90 Which being a central angle
; standing on an arc AB. )
m£ACB ==
ACB 5 mZLAOB By Theorem 12.1
— ] o i
=5(90) =45 Circum-angle is half of the
central angle,

Iwo ancles i 5 4 re
Akl n Lhe 52 .1 2 i
hl same Stf ment UI a L'll"[,‘llf arg l,’l!U:'IE.




“Given _ Unit12 Angle in o :
egm

A circle with ce i ?f.n.' Fan
ntre O, /4 Berip
(Shaded) of the circle, CRnd 24D are any two angles i (e sam, 1 Uit 12 Anglin @ segment af e
To prove © Segmen, Acy, | Example [ Find the value of each of the variables in the following circle centred at O.

MLACB=m /£ ADB

C Selution
_"-'“Strucﬁon 2a=104 (Angle at centre theorem)
jh:nra OtoAandB respectively, 2a 104
* Proof 9 3
=52
. a )
= 5 in th t
Statements _‘___——\_____\ Also, 2x=a (Angles in the same segment)
. fREasans s x=52
In all the three figures, we have The angle which Te 22
= Ich an arc of g ¢, 3 2
mLAOB =2m/ACH | (1) | subtends at the centre is twice Ihil f-.]lr:.iﬁ x=26

it subtends at any point on t
part of the circumference.

he remaining

; The angle in a semi-circle is a right angle.
The angle which an arc of a circle

Similarly mZAOB'=2mzADB (1) | subtend s twi % I -
y ADB N SuDjencs at the cemrfe 1s twice that x:.rhu:h A circle with centre O, AB is a diameter of the circle and
it subtends at any point on the remaining

] ZACR is any angle in the semi-circle.
part of the circumference.

To prove
The RHS of (I) and (1I) are equal to the ZACB is aright angle i.e.  ZACE =90°

" 2mLACB =2mZADRB

same quantity. ? Construction
B - Halves of equal quantities arc again equal. Join O to . :
“mZACB =mZA .
- Proof _
li:Example E Find the value of a in the following circle centred at O. Statements Reasons
e . ! 5 ;
In AOAC,
mOA = moC Radii of the same circle
Definition of an isosceles triangle. -
“+A0OAC is an isosceles triangle If two sides of a triangle are equal, the
and  mLOAC=msOCA (N angles which are opposite to them are
Similarly in the AOCB also equal.
mOB = mOC Radii of a circle.
3 mZOBC = mZOCB (n
- Boltiong segment) CMZOAC+mZOBC=mZOCA+mZOCB | Adding (1) and (II).
e R B :
a=80 (Angles in the SamE >




T —

e e
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EeR " Unit 12 Angle in a segment of a circle

__————_________—-——___“
_.__________———“—. v ml OCA+ m£OCB = mZACRH | —
iy | = i = e
nz0AC+m20BC=mACE € 3 .+ The sum of three angles of a 1 Qe 12308
B“tméogc+m£03'c*mﬂcgslaﬂ triangle is equal to 180°, ( Pive anpsle it ascgment less than o semi-cirele is greater than a right angle.
A " méGAC + MAOBC = mﬁACH i Given .
Or mZACB +mZACB= 180° Adding two equal numbers, A circle with centre & AB isachordand EF is the
= ImLACB= 180° \ diameter parallel to AB such that AB lies above the
- msACB=90° diameter EF .The segment ACDB is less than the semi-
4 el i circular region. ZADB is any angle in the segment.
ar o I
- : is always a right angle (90°). To prove
The angle inscribed in a sem semicircle i s Y—- = —1 ZADB is greater than a right angle i.e. m£ADB >90°.
% e Construction
L. ancle in @ segment greater than 2 semi-circle is less than a right afigle. Join D to E and F. ZEDF is in the semi-circle.
Given D REOHE
A circle with centre O, "AB is a chord and EF isthe 4 /—\ H ‘-\ : Statements Reasons
diameter parallel to B such that 4B lies below the m£EDF =90° The measure of an angle in a semi -circle
diameter EF . Thus the segment AECDFB is greater o is a right angle.
than the semi-circular region. ZADB is any angle inthe  E o H : or mZGDH =90° "+ ZEDF and Z/GDH are same.
seg;:“ méADG + ms GDH +mZHDB= | Adding equal quantities on both sides of
or t fi
ZADB is less than a right angle i.e. m ZADB < 90°. AN B mLADG +90° +msHDB an equation. -
o i = mZADB =90° + m£ADG +msHDB | Postulate of addition of angles.
- Join D with E and F such that ZEDF is in the semi-circle. =mLADEB >90° . .
Reasons : The opposite agoleg of Sny : _. T Tt = ; :
— ; e e angles of any quadrilateral inscribed in a circle are supplementary.
mZEDF =90° The measure of an angle in a semi-circle 18 Given B
aright angle. 4 A ciltcie with centre at O and ABCD is a quadrilateral A '
<. m£EDG+ m/GDH + m£HDF =90°| -: m£EDG +m£GDH +m £ HDF = mZ£ED  inscribed in the given circle.
To prove ' ;
~.mZGDH =90° MEBCD + ms/BAD =180° and mZ ABC+m< ADC=180° -
~[m£EDG +m £ HDF) Construction ¢ -
* £ J T 5 D C
= mZGDH <90° , 0in O to B and D. v
or mZADB <90° | * ZGDH and ZADB are same. g it
4 F lu 3 \ _.'_



Unit 12 Angle i g
: -. . | gle nusegme_m °f'°.:1'_r§[£{." e
: ; % Unit 12 Angle in a segment of a'circle )
_1 ,f///—kx : Y Exerciseiz .
nn -_--_-_-_-___—-_________-__-_—_'—__- ’
y The angle which an arc of a ¢ire|e

— m.ﬁECD subtends at the centre is twice that 1. O is 1:11:: cenfre Gfth.e circle.
which it subtends at any point on e Findthe uaknowas 1o the fighre.
remaining part of the circumference.
The angle which an arc of a circle

. btends at the centre is twice that
m£2=2m<BAD &

h it subtends at any point ] 2. Aregular hcxa.gon is inscribed in a circle. Each side of the h : . \
Whlclin art of the c?:::)url:fc?: lh_e centre of the circle. Find the radius of the circle. IR 53 units fro
repening P e 3. Find the value of each variable.

i om/BAD (D) | Adding the above two results. - S ‘ i

Al+msl= 2mLBCD+ ; .
= +m2=360° . circumference of a circle subtends an -
]?ut - angle equal t o four right angles atthe | o
e ' centre. .

2[m£BCD+ 2m/BAD]=360°

J

. ) (b)

60° :idine both sides of an equation by 2.
o m.:iBCD+m£BAD=§—2" Dividing Do _ = (a

or mZBCD+m£BAD =180°
. /BCD and ZBAD are supplementary.
silitsamonet 000 1 0 . N | Desbs al o Pl. eniae e

B I The 1
mZABC and mZADC are supplementary. . Partﬁ Of a CH'CIe : Wwiﬁdmmw i

O L _ _ which means disc. :

Definition of supplementary angles. 4. Show that a parallelogram inscribed in a circle will be a rectangle.

~ bxasole{f) 0 s the centre of the circle. Find the
~ unknowns in the figure.
Solutmg;.j Since
x+85°=180°
Sx=180°-85°=95°
y+110° =180°
Ly=180°-110°= 70°




. - - .l 2 .__. ' . ‘ | |
h question; four circles are given. Fill in the correct circle only,
. Atthe end of each § | v
L figure, 018 the centre of the circle, ZTPR= 80
l'lt In the Y :

and ZOPS=x" Find - .
\ O 160° 010

O 80° T

; 1e and mZADC = 60"
7 ; ZADC is a central ang ,
(ii). Inthe dm%c?

el a pur  OF
(iii) In the fi 0 is centre of the circle and ZPOR= 70°,
). ]
culate the value of x. )
‘é’i 140° O 220° O 290° O 110
(iv). In the ﬁgure,LSPTﬂUU", /PQS=40° and ZPRO=x""
Calculate the value of x. )
0 ° QO 40° 0 50° Q 60
j i =75 1 and m£2.
(v). ln!haactjacentﬁguc 1fm£3—?5,rh;:1 find m£1 an R
o o 2 G 5 ‘ '
5 0 375 313 0 375 75
0 750, 37-;7 O 75°75° ‘ \ §: o
y S

(vi). Given that O is the centre of the circle. The angle marked x will be: \,

0 u{' 0 25° 0 50° 0 75°

. il
(vii).Given that O is the centre of the circle, the angle marked y will be: L
kN

0 25° 0175

10
0125 0 50°

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

0 50° O 75 O. 10{]0 D 1250 '.‘.. 5

T —
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Unit 12 Angle In a segment of a circle

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

(i1).

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.

(1). f/ﬁ\ (ii). /\

The inscribed angle is an angle whose vertex is on a circle and whose sides cont
chords of the circle.

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

® Themeasure of an inscribed angle is one half the measure of its intercepted arc.

@ Iftwoinscribed angles of a circle intercept the same arc, then the angles are congruent

© Apolygonisaninscribed poly yon ifallits vertices lie onacircle.

@ The circle that contain the vertices is a circumscribed eirele. :

® A quadrilateral with its four vertices lying on the circumference of the circle is calle
eyelic quadrilateral. | i T

Q A quadrilateral can be inscribed ina 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.

NOT FOR SAL=




