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ANGLE IN A SEGMENT OF A CIRCLE

by the corresponding major arc.

Given: TE 1s an arc of a circle with centre O

Whereas ZAQC is the central angle and ZABC is circum angle.

To Prove: mZAOC =2m ZABC

Construction: Join B with O and produce it to meet the circle at D.
Write angles £ 1, £2, £3, £4, Z5 and £6 as shown in the figure.

Proof: o - o -
| Statements o B Reasons N
AS mZ1 = mZ3 ...._.T(if) | Angl @m}ite to equal sides in AOAB
and  m£2=ms4 e (i) W@ opposite to equal sides in AOBC.
Now msZS=m2zZ1 +mZ3 ..... (111) terml angle 1s the sum of internal opposite
Similarly mZ£6=mZ2+ £4 ....... (1v) %g@ angles.
- Again mZS=ms£3 + m£L3 =2m 3@@*(\?} | Ubf”% (1] and (i%i)
- and mZ6 = mZ4 + mZL4 =2l ... (vi) | Using (11) and (1v)
Then from figure . |
= mZ5+mZ6=2mA3 | Adding (v) and (vi)
— mZAOC =2(mZ3 + mZ4) =2 m LABC |

- T — - = = ]
[ i e —

The radius of a circle 1s J2 em. A chord 2 em in length divides the circle into two segments.

Prove that the angle of larger segment is 45", 3

Given: In a circle with centre O and radius mOQA=m0OB = \E Ci.

The length of chord AB =2 cm divides the circle into two scgiments
with ACB as larger onc.

To Prove: mZACB = 45"

(C'onstruction: Join O with A and O with B.
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Prool:

— —

] Statements j Reasons
llnLOAB

! (MOAY +(mOB)® = (V2)* +(/2)’

|
i =2+2=4

l MOA = mOB = ﬁ cm

Given: mAB = 2cm

| = (2) = (mAB) | Which being a central angle standing
1 on an arc AB.

. AAOB is right angled triangle with mZAOB = 90" | By theorem |

' Then m£ACB = inv_’ﬂ'!.CI-B Circum angle is half of the central
) _
angle.
1 corin  san
=3 (907)= 45
I _ #@ _ _ _
Any two angles in the same segment of a circ équal

Given: ZACB and ZADB are the circu@f;; in the same segment of

a circle with centre O. %
To Prove: mZACB = mZA

Construction: Join O with A and O with B.

So that ZAOB is the central angle.

Proof:

Statements l Reasons

- —
— T ————

' Standing on the same arc AB of a circle.

ZAOB is the central angle whereas Construction

/ACB and ZADB are circum angles | Given |

- mZAOB =2mZACB ...l (1) By theorem 1 |

and mZAOB =2mZADB  ....... b e (11) ' By theorem 1 |
= 2mZACB =2mZADB Using (1) and (i1) |

Hence, mZACB = mZADB ! |
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The angle,
* In a semi-circle is a right angle,
* In a segment greater than a semi circle is less than a right angle,
* In a segment less than a semi-circle is greater than a right angle.

Fig. | Fig. I Fig. Il

Given: AB is the chord corresponding to an arc ADB

Whereas £AOB is a central angle and £ ACB is a circum angle of a circle with centre O.
To Prove:

In fig (I) If sector ACB is a semi circle then mZACB = |

In fig (II) If sector ACB is greater than a semi circle t {\E@IZACB <1.Zrt

In fig (11I) If sector ACB is less than a semi cn'c:]. méACB > 1 Zrt.

Proof: @(@
| R ¥

| Stéitements Reasons -
> | Given
Given
| Such that mZAOB =2mZACB  ...... - (1)
Now in fig (I) mZAOB = 180° | By theorem | |
e mZAQOB =2t = N i (11) A straight angle
::r mZLACB = 1 Zrt
ln fig (II) m£AOB <180° | Using (1) and (ii) |
c mZAOB <2/1t e (111) '
— mZACB < | Zrt h
In fig (II[) m£AOB> 180" Using (1) and (i11) |
5 mZAOB > 2/rt i V) |
=% mZACB>1 Zrt
) - o Using (1) and (iv) |

Corollary 1:

The angles subtended by an arc at the circumference of a cirele are equal.
Corollary 2:

The angles in the same segment of a circle arc congruent.
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The opposite angles of any quadrilateral inscribed in a circle are supplementary.
Given: ABCD 1s a quadrilateral inscribed in a circle with centre O.

A+ mZC =2ty

To Prove:
“\mLB+msD =22rts

Construction: Draw OA and OC .
Write 21, 22, 23, Z4, Z5 and

26 as shown in the figure.

Proof:
| - Statements ‘ - ReasonT ]
| Standing on the same arc ADC, /2 is—a central angle. Arc ADC 0-1’ ihe circle with centre -C_)__
Whereas £B 1s the circum angle
D
m«£LB = é (MAL] @ assasetons (1) @)Q \By theorem |

| N
Standing on the same arc ABC, Z4 1s a @%ra angle | Arc ABC of the circle with centre O.

whereas ZD 1s the circum angle. %S
|

m«D = % (m£4) ? ......... (i) By theorem |
> mZB4msD= o ml2e mAd | Adding (i) and (ii
= %[m.f_’2+m£4] ; (Total central angle) .
i.e., mLZB+mZD = % (421t) =221t

Similarly mZA + mZC =24t

Coarollary 1: In equal circles or in the same circle if two minor arcs are equal then angles inscribed

by their corresponding major arcs arc also equal.

Corollary 2: In equal circles or in the same circle, two equal arcs sublend equal angles at the

circumference and vice versai.
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. Fg - 8 - re . : . 4 - - 3 . 2 ] | ][H_’_‘l
LB T'wo equal circles intersect in A and B, F'hrough B, a straight line 1s drawn to n

rxam

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

Given: Two equal circles cut each other at pomnts A and B. A - B &
straieht line PBQ drawn through B meets the circles at P and § - /i

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.

Proof
h Statements I . ~ Reasons
mACB = mADB Arcs about the common chord AB. |
mZ1 =mz2 ! Corresponding angles :'Jm:'lu::lf:i byr opfj:g ATCS.
1 e Sides oppbsite to equal angles 1n A .
S0 mAQ =mAP a Eq@%\) / 1 &
AD AN &
- or mAP =mAQ 0{&% | |
: o e - _ _
- —~
%>
. cumscrihed about a circle.

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

So that each side becomes tangent to the circle.
To Prove: mAB + mCD =mBC +mDA
Construction: Drawn OF 1 H OF 1L BC

EJEJ_EL':‘; and OH L DA

Proof . .
T Statements - | Reasons 7
miﬁ' ::nm_ and Hmﬁ ; mAF o # ***** (i) [Eince tangents drawn from a |

L - ) - point to the circle are equal |
mCG =mFC and mGD=mDH ... (11) in length.
I ( mAE + mﬁj + ( mCG + m-GTj) ={ mBF + m?*"f’] + ( mDH + mm) Adding (i) and (ii).

| 0T mﬁ + maj = N E e m:')_;‘l-

— i —
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EARLRCISE 12.1
Q.1 Prove that in a given cyclic quadrilateral, sum of opposite angles is two right angles and
conversely, b

Given: A cirele with centre Q"

ABCD 1s a cyclic quadrilateral

To Prove: mLB+mZD =180"
mZBCD + mZDAB = 180°

Construction: Join O with A and C

Prool:

R

Reasons

Statements
msZl=2msD..........(1)
mZL2=2mZB.......... (11)

msl+mZ22=22mD+2m/B
mZl+mZ2 =2(mZD + mZB)

or 2mZD+mZB) =mZl+mZ2

2mZD+ mZB)= 360"
mZD+m<B = 362“

mZD+mZB=180"

| /1, /2 are central angles and ZD, ZB are

‘ circum angles i Arcs
| Adding (1) and (11) |

| By symmeltric property

| Sum of all central angles is 360"

' &
! Similarly m£BCD + mZDAB=180" %rg@
0

v
. ﬁfx
e | T, =7 0',.#""';
mAD=mBC and AD || BC e
To Prove:  ABCD is a rectangle e -
Construction: Join A with C N
Proof: -
- Statements __Reasons _
'In AABC « AADC
mAC =mAC | Common |
mAB =mDC Given
mBC =mAD Given
© AABC= AADC 5.5 =S.5.S |
B R s (1) Corresponding angles of congruent triangles |
mZB +mZD = 180".......... (11) Opposite angles ol parallelogram
—, msB = mzZD = 90" From (1)

ﬂ
; Similarly
| Hence  ABCD is rectangle

TEESL T — T N WL

mZBAD = mZBCD = 90

From (1) and (11)

= = — P ® =1 = —
- s — Ty m s B = 1

Please visit for more data at: www.pakcity.org



WwwWw.pakcity.org wWwWw.pakcity.org

Q.3 AOB and COD are two intersecting chords of a circle.

Show that A’AOD and BOC are equiangular,

Given: In acirele AOB and COD are two intersecting chords at point O,
To Prove: AAODand ABOC are equiangular

Construction: Join A with C and D. Join B with C and D.

Proof:

| L3B LD ... (11)

- segments
- Therefore £5 =

Statements

T'hus, AAOD and ABOC are equiangular

~Now BD is chord and angles £5, £6 are in the same

Reasons
Vertical angles

l From (1), (11) and (111)

Q.4 AD and BC are two parallel chords of a circle prove that arc AB = are CD and

arc AC = arc BD.

AD Il BC.

Given: A circle with centre “O”. Two chords AD and @@r& such that

To Prove: arc AB= arc CD and arc AC = arc

Construction: Join A to B and C. Join D
each other at point E. some angles are nam

C. AC and BD intersect

5

s L1,£2,/3,44,725,26.

©

Prootl: | O@m _ v
| Statements (\ ' Vel Reasons 1
msZl=mxL3 A oo D (1) Angles inscribed by an arc in the same segment
mL2=mZ4 = ... (11) | are equal.
mZl=mz4 . (111) Alternate angles are congruent (ﬁ Ilﬁ)
MAI=MLE  evines (1v) _ o
mZLl=mzZ2 ... (V) t'rom (1) and (1_”)
s AAEB < ADEC From (1) and (1)
ﬁiﬁgfgéﬁ Side opposite to equal angles (v)
ek | vertical angles
BE = EC Sides opposite to equal angles (1v)
. AAED=ADEC S.A.S = S.AS
| AB=CD Corresponaing sides of congruent. |
" Thus arc AB=arcCD (Hence Proved) Arcs corresponding to congruent chords are
| mﬁE _ lTlé—é congrucnt.
i mBA +mAC = mCD+mDB Self congruent
;Prf’(B/+ mAC:Jm‘?B‘/HnBD -
| TAC = BD arc AB = arc CD proved |
or arc AC=z=arcBD (Hence proved) |
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[ISCELLANEOUS EXERCISE - 12

Q. 1 Multiple Choice Questions
Four possible answers arc given for the

following questions.
L. A circle passes through the vertices of a
nght angled AABC with mAC = 3cm and

mBC =4dcm, mZC = 90" . Radius of the
circle is:
(a) 1.5 cm (b) 2.0cm

T 25 em (d) 3.5cm

2. In the adjacent circular figure, central
and 1nscribed angles stand on the same

are AB.

(a) mZll=ms2
(b) mZLl=2mJ2?2
(c) mL2=3mL]

\,Qd‘)'/:n.«f_",? = 2mZl

3.  In the adjacent figure if mZ3=75", then

find m£iand mZ£2
}ll‘.'

W 1“
- i P i el
™Ma) -72,::?2

(b) STL 75"
¢,

. ot
(c) 757, 3?5

(d) 75°,75°
4. Given that O i1s the centre of the circle,
the angle marked x will be.

(a) IZ-]— (by 25"
e
,,\i(:")‘ 5() (d) ﬁ?S
. Giiven that O 15 the

centre of the circle the angle
marked y will be.

i

8.

140.

then the angle x 1s.

B 110°

@then angle x 1s.
S

In the figure, O is the centre of the ewete

and mais a straight line. The obluse
angle AOC = x 1s.
(a) 32°

(b) 64° EERY,
(¢c) 96° . AN
M‘d'-é'; Oy *‘f - w
In the figare O T1s—the centre of the
circle, then the angle x 18
(a) 55°

(cy 220°

g 125°

@@ figure, O 15 the centre of the circle

a) 15°
(b) 30°
(c) 45°
@ 60"

In the figure ,O 1s the centre of the circle
then the angle X i1s
(a) 15°
(b) 30°
(c) 45°

(d4) 60"

In the figure, O 1s the centre of the circle

(a) 50°
(by 75"

125"

(d)

ANSWER KLY]

2.l d 3.1 a !4.' c 5.1 b

| d [7.]b

]

d |

P " —

8. “"E 9.

Please visit for more data at: www.pakcity.org





