Linit 9 Chards of a circle

One und only one cirele ¢an pass through three non-collinear points,
Given

A, B and C are three non-collinear points,
To prove

One and only one circle can pass m;'m.gh the points A, Band C.

; - ollari Construction
ith corollaries and apply them to solve 5 o 3 ,
To prove the following theorems along with ¢ PPropriate Join B 10 A and C. Draw perpendicular bisectors {5 -
:—0 ]:) Do nl can pass through three non- collinear points, YE of 4B and BC respectively, which intersect at O, Toin
neand only

€ I—

|
!
| ioht line, drawn from the centre of a circle to bisect a chord OtoA, Band C.
[ ® &mgisnut a:;iiameter) is perpendicular to the chor:il, ) Proof
! @ Perpendicular from the centre of acircle on achord bisects t. ” Statements Reasons
| @ Iftwo chords of a circle are congruent then they will be equidistant AW n AOAD «—>AOBD Botha
' ; Ly = h are right angles,
i from the centre . . . e bates: wie ¢ £0DA= £0DB of gles.
‘ ® Two chords of a circle which are equidistant from AD=ED D is the mid-point of 4B,
congruent. T Common.
J m : OD=0D S.A.S postulate.
One of the most useful applications of the circles is the wheel, From ancient times until today, ﬂGA-D_E AOBD uc_lf;zﬂig:ﬂdﬂ‘-& sides of congruent
| the wheel has made an enormous contribution to progress in travel, transportation, industry, ~O04=0B —(i) B urhgamvﬁght aigles,
ivilization. . —_ s - 2 A —_
ffﬁf;:i:ﬁf:ﬁﬁigg 1_12[:&1tg in & plaoe the ane equidistant rom: a given point i the I:::]:,Ef Again Hj:: g(E}gi (é——aOEgOCE E is the midpoint of BC
known as the center of the circle, A radius (plural, radii) is a line segment from the cen FEaiE i Common.
the circle to a point on the ci HEREE S.A.S postulate.
OF=0F Corresponding sides of congruent
». BOBE = AOCE R
~OB=0C —(ii)
From (i) and (i), 04 = OB=0C Transitive property of congruence.
—— -3 12 e~ = = mOA =mOB = mOC
(FSTSENC——, - It means that the point O is equidistant
A chord is a line segment whose endpoints It_c on the from the three points A, B, C. Therefore a circle
circumference of a circle, It divides a circle into two

withcentre O and radius mOA4 or mOB or mOC
will pass through the points A, B and C. Since O
15 the only point which is equidistant from the
Points A.B and C. Therefore one and only one

L:E’Fl‘-‘ can pass through these three non-collinear
omits,

segments. The larger part is called major se gment and the
smaller part, the minor segment. If the chord happens to
be a diameter, each segment is a semicircle. A diameter
is a chord that contains the centre of a circle. A circle can
be named by using the symbol ® and the center of the
circle. The circle in the illustration is ® P, or circle P.
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" diameter)is perpendicul

drawn from the centre of a cirele to bisect a chopg

(Whig
I
arto the chord. -

A straight ling,

ﬁ?::::i: \;riih centre at 0, 4B is . n.jhf)rd of the circle.
N is the mid point of 4B which is joined to O.
“To prove
ON L 4B
Construction o .
Join O to A and B. d
Proof A
Statements Reasons
In AOAN ¢ {—:lﬁOEN
04=0B
AN = BN Radii of a given circle
ON=ON Given
.. AOAN = AOBN ?ﬁﬂ;} -
i Corresponding angles of the congruent
triangles
But  ms1+m£2=180° —— (i), | Supplementary angles postulate
smZl=mZ2=90° _ ;
Hence ﬁ J.E s mll=msd
| Example [} 1nOP, if M L AT, PT = 10, and PM = 8, find MT.
i - Solution LPMT s a right angle. T .4 ;
APMT isaright triangle. ~ [hf. of right il 0‘
[MT}Z + (PM}Z = U’T:lz F.‘f.’.’.‘.‘{gﬁ}!‘."_':a Theowen . T
(MT? +82 =12 - . Replace PM iwrthr 5 and £T cuifh 10.
MIV+64=100 8= 5g;70" = 100
(MIY + 64 - 64 = 100 - 64 Subiract 6+ frony each side.
(MT)2 =34 Simplify.

Take the square vt of cac sl
Simplify.
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Unit @ Chords of a circle . i

perpendicialar Trom the contee oo
- reofa circleany chore bisects iy

Given
Acircle with centre at O, AB isa chord. ON |
To pruve

7B

Construction / o = B
Join O to A and B, '
Proof 2
Statements
: Reasons
In AAON «— ABON B
ZLONA = ZONB Right angles
ON =ON common
Siass Radii of the same circle
- AAON = ABON HS =HS
Hence AN = BN Corresponding side
| tritng] g;m ing sides of congruent

i Example |70

©p l-aas aradius of 5 em. and PX is 3 em
PR is perpendicular 1o AB at point X, Find AB.

Solution
By the Pythagorean theorem: ' :
(AXF+32 =352

(AX}Z = 52 L 33 .
(AX) =16 ) .

B g

. 22 ) A
B)' the radiys ang chord theorem, PR bisects AB, so
X=AX =4,

T
Rerefore, AB = AX + BX =4 + 4 = em,
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!gc. . e e Chorgn, -
3 _;-“ - {n OR, XY = 30, RX =17, al‘l}%fRz 1 XY. : % Unit 9 Chords of o circle
i . | Example S Find the distance from R to &X.

———l A
tion_ | 273 If two chords of a cirel
S messure of the distance from R to XY Given i
. : of the & oot .
is RZ. Since RZ L XY, szlgm h 15! y Acircle with centre O, AB and CD' are two cop
Theorem 9.3. Thus, XZ =20 or 1> chords of the circle, gruent
. . 1e RZX, the following equation To prove
For sight i i Y - "AB and CD are equidista
can be written. . quidistant from the centre O,
2 = (RX)?- it .ii.r'*_'.:‘.‘F':':" n Theoren Construction
RZ)? + (XZ) : Bl e ; : _ =
lERZ)2 + 152 = 17 ri.-.',.':.‘:'r-‘:' XZ witl: 15 and RX ity g7 %in 0:fg:A and C"d:m_Odmer_pe“d'CU1ars OE and OF
(RZP + 225 = 289 152 = 225: 077 = 289 on the given chords 48 and CD respectively,
(RZ?+ 225 — 275 = 289 — 225 Sublract 225 from cach side, Proof .
(RZ}E = pd Stmplify - SEt_emems
(Rz‘jl = \/BE -fii.-'-.r fhe s i U..-'rurir.‘h Sfdf. B DE_ AE_.and of_l_ CLD__ ; Constructinn
ey S | _oJE=FB wd OF=DF | Bytheuwsof Theorm3.
== . Or m AE =m EB and mCF =m DF
The distance from R to XY, or RZ, is 8 units. But miAB = mCD Giver
v+ Exercise 9.1 < S mEB =mCF +mDF | Segment addition postulate
——— ' . MAE + Ez e — '+'ME—B_= e —= _
1. Iftheradius ofacircle is 30 cm, find the length ofa chord whichis 10 ;;m.ﬁ'cln:lx"::# 2m AE f'.?m?ﬁ:m crmer Adding mu:ld ;mﬁ; a4
ircle i and its distance from the centre 15 il s :
1, g :m c:t:ﬁ ng : :il:::ll: is 48 ¢cm long k.- W AE = TF Dividing both sides by 2.
; : i whichis AE ~ OF .
3. The diameter of a circle is 5 units long. How far from the centreisa chord or AE = CF )
inlength. b Now in AdOE «— ACOF
i s i : from the centre. Find th e Od=DC Radii of the same circle
* 4. Achord of a circle is § cm in length is drawn 5 cm from 4= 0C :
radius. i i T . From (i) proved above
isatadi the centre of a circle AE = CF—s (ii) Right angles
5. Find the length of a chord that is at a distance of Scm from the LAEO = LCFO HS = HS"
6 Lﬂﬁ?igglmﬁlﬁQw=5’QTss _ AMOE=ACOF Eﬁgndingsidﬁofmemmt
TSI, % OE = OF or mOE =mOF
" AB and CD are equidistant from the
centre of the circle .

Fﬂmllary
fLcongruent circles, congruent chords are equidistant from the mm
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ichor : i
cherds ol a cirele which are equidistant

rele with centre at O, 4B and CD are two chords of the

©.OE | AB, OF L. CD and OF = OF.
‘prove

— ——

irom the centre

AB = C
mstruction
O with A and C.
pof
Statements Reasons
OE 1 AB and OF L CD Given
smAE =m EB and Theorem 9.3

mCF =mﬁ—>(§)
Now in AAEQ +—— ACFO
A_AEQ_EZCFO
0OA=0C
OE =OF
: AAEO = ACFO
~ AE=CF

| Both are right angles

Radii of the same circle

Given -

H.S = HS

Corresponding sides of congruent
triangles .
Double of equal lengths

AB = mAE + mEB Segment addition postulate
Also mdB = B s
mﬁ = m—Af + mﬁ =2m AE ————-?(m) .+mEB = mAE
Similarly mCD = 2mCF ——»(iv) |From (ii)
e ZF"E: 3¢ C'EFE From (iii) and (iv)
Therefore ”"4‘?__:_ m
4B = CD =
o ngruent.
ence the tWO chords are 0
H,/’/’ﬂ’i’th;cenm are also congnmn%-
Y i sidistant from
ongruent circles, chords €d

4 Unit 9 Chords of a circle

[y Example [ Circle 0 has a radiy . ' . -i

. s )
| 3 centimeters from 0. Compare the Jey mq:%ﬁggm.

Solution "
i Draw OTand OF.  OT and O are radii of cirole 1
OT=OP=5 ; rele O,

vitliv ol the <ame cipele
I e cuele have the
Yol I LY

(W)’ + (WP = (0P} (0Q) + (17 = (o1

3+ (WP =" 40Ty = 5 8 s
AWEL San=9 (0T =259
(WP) =16 (OTY=16
i WP=4 QT=4
PR = 2(WP) =B « Theorem 9.3 ST= 2QT) =8
Chord ST and RP are congruent,
[ Example 7 Thelen
e gth of two paralle] chords of a circle of radius A
8cm respectively. Calculate the distance bmeenthechnr:s s G
Solution ) |

InAAON, (ON)* = [22_ 4

=144 - 16
ON = /128
ON =11.31em
In AYOM, (OM)? = 122 - 72
=144 -49
OM = /95
OM =9.747 . !
In first case NM = ON + OM
=11.31+49.747
=21.1cm
_In second case, NM = ON - OM
=11.31-9.747
= |.56cm

'r .
hilgﬂre the distance between the chords can either
ut21.1em or 1.56 em,
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Ing Cir e xer(:[se 9.2 . thw"l'u . L Unit 9 Chords of a circle
Calcuikg‘ Of radiyg Sem, there are t‘__-ﬁ_hw y

ate ) ' w : _

the distance between the ch° paralle] chords of length g (vii).In the diagram , circle O has N
Two Para] le] ChDrdsF- Lo ords, Cmang (}cmm% _ CE = 2. Diameter AC js perpendicular o t:hm-d
andMN= 14 Qand MN re 3emaparg Mgy, BD atE. Whatis the length of By
. ¢m. Caleulate the radi " Onthe same sjdg o,

Cirele ¢ bk _ softhecirgle,  + - aci 0 12 o s
Canda araf:hus of 10. Chorg QT is § un; O 10 o

chord PR is 8 units from C P

a. Compare the

lengths uf"f’_li and E)_f'
b. Compare the .

distances of PR and -(ﬁ‘ from C.

2. Incircle O, ABis a chord, 04

), AB is a radius and A8 10C.
{Leave radicals in your answers in simplest form),

(1). IfAO=13mand OC = Sm, find AC and AB.

(ii). 1fAB is 16 cm long and is 6 em from O, Find the radius
and diameter of the circle,

(1i1}. If the diameter of circle O is 34 cm, how far from the
: centre is achord 30 cm long? A 1;
; (iv). The radius of circle O is 25 units long. How long is AB if it is 7 uni i
At the end of each question, four circles are given. Fill in the correct circle only, 0? 8 18 AZifitis 7 units from point
(1) Inacircle, two chords are equally distant from the centre of the circle, The chordsare ¥) Chord AB is 10 m long and is 5 m from O, Fing OA.
. arallel O non parallel 3. The perpendicular bisector of a chord XV cuts X¥ atN and the circle at P, If XY = 16¢m
O congruent O not congruent O p Wiy and NP=2cm, calculate the radius of the circle.
(111 AB and CD are two chords of the same circle @ and 4B < CD. Tliei
: B rallel to CD Y
O ABisclosertoO g SB "‘::i::?:epa SUMIMAary:
an SR -
is closer to O . hordis . ;
ol ?S - he centre of a circle of radius 13cm. The [mgthc-fﬂlf? i © A circle is the set of al] points in a plane that are equidistant from a given point in the
(iii) Achordis5cm fromthec O 12 centimeters @ plane known as the center ofthe circle,
- Wit A radius (plural, radii) is a li from the centre of the circl int on th
. meters etlers ) \ plural, i) is a line segment from the centre of the circle to a point on the
- ge: En::timcters O The distance of the chord circle,
O 24ce

Mainedina circle of radius 25,

Imﬂiﬁ
',l\

50.1 units e gment whose endpoints lie on the circumference of a circle. It divides
. . . acircle into two scgments. The larger part is called major segment and the smaller part,
is s O ; gments. The larger p o S
from the centre ofthe mr;: ]102 units o 411 '-f;f a circle. The length of the the minor segment. If the chord happens to be adiameter, cach segmentisasemicircle. -
o 15 units - < 4 units from the centr 15wt Adiameter s a chord that contains the centre of a circle.
hord 8 ﬁ units.lm'lg 18 /3 units O W8 Oneandon]ynnecirclecanpassmmughthreenun-collinearpoints.
S Jﬁk;ﬁ-'f:l:ius ofthe circle1s 8 units O 8 3‘- Straight line, drawn from the centre of a circle to bisect a chord (which is not a
ra ¢ d lameter) is perpendicular to the chord.
3 units . tre O a ; s g
O 144  ular figure wﬂh‘ cer:cepted at | Perpendicular from the centre of a circle on a chordbisects it )
the adjaceni clrc h of the chord m:ie N £ S @ Iftwo chords ofa circle are congruent then they will be equidistant from the centre,
(vi).1n dius Sem, the icogt re of this circle 1% Two chords ofa circle which are equidistantfrom the centre are congruent.
radl the cen
m 6 cm
ay fro O
4cm aw
O 4cm

O Ten




