Unit @ Chords of a circle

Ome and only one circle can pas S .
I f. fLoniy one circle can pass through three non-collinear points.
Given :
A, B and C are three non-collinear points.
To prove
o ; § One and only one circle can pass through the points A,BandC.
I: To prove the following theorems along with corollaries and apply them to solve aPpropriate (;onstruction e
i problems. Join B to A and C. Draw perpendicular bisectors XD and
i % a — jasts G
| ® Oneandonlyonecircle can pass through three non- collinear points. YE of AB and BC respectively, which intersect at O, Join
| @ Astraight line, drawn from the centre of a circle to bisect a chord OtoA BandC.
F (whichis not a diameter) is perpendicular to the ch-::-r:il, } Proof
: @ Perpendicular from the centre ofacircle on achord bisectsit. -
| @ Iftwo chords of a circle are congruent then they will be equidistant atements Reasons
_'!l ﬁ-omthecmtﬂ:' =) . In -&O}'{D — QGBD -
'} @ Two chords of a circle which are equidistant from the centre are . £L0DA = £0DB Both are right angles,
'=| congruent. AD=BD . D is the mid-point of AB.
J m J ; —_ Common.
A B e N OD=0D 5.A.S paostulate,
i One of the most useful applications of the circles is the wheel. From ancient times un:ul today, S AOAD = AOBD . Corresponding sides of congruent
! the wheel has made an enormous contribution to progress in travel, transportation, industry, - OA=0R Q) triangles,
and other elements of civilization. . 4o 8 Gt E Both are right angles.
A circle is the set of all points in a plane that are equidistant from a given point in the plane gain it AOBE < AOCE E is the midpoint of BC
known as the center of the circle, A radius (plural, radii) is a line segment from the centre of LOEB= LOEC e
the circle toa point on the circle. ; BE=~FEC . mmon.
grel et ] % = ‘fE 5.A.S postulate.
OE =0F . Cprrespouding sides of congruent
0 dDBEE{&OCE . m&ngles.
~O0B=0C —s(ii)
= | £ e Fomi) and(_ii_) Z m.é OB E_QE Transitive property of congruence.
S S e = n0A = mOB = mOC
A chord is a line segment whose endpoints lie on the ? means that the point O is equidistant
circumference of a circle. It divides a circle into two vom the three points A, B, C. Therefore a circle
segments, The larger parti called major segment and the With centre O and radius mOA or mOB or mOC
smaller part, the minor It Will pass through the points A, B and C. Since O
: segment. If the chord happens to 1S the onl i ich is couidi
be a diameter, each se i ici i : ¥ point which is equidistant from the
= ’ gment 15 a semicircle, A diameter Points A,B and C
is a chord that contains the ce tre of a ci p ; »8 and C. Therefore one and only one
be named ; nire of a circle. A circle can circle can pass through these three non-collinear
named by using the symbol ® and the center of the oints,

circle. The circle in the illustration is ® P, orcircle P.
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drawn from the centre of a cirele to bisect 4 chorg

{Which
ch
artothe chord. L

A straight ling,

Given

Acircle v;fiﬂl centre at O, 4B isa n.jhfnrd of the circle.
N is the mid point of AB which s joined to O.
"o prove
ON L 4B
_ Construction o B
Join O to A and B. 4
Proof A
Statements Reasons
In AOAN «—>AOBN
04=OB
AN= @ Radii of a given circle
ON =ON Given
-.AOAN = AOBN ‘53‘0;“;1:} o
e Corresponding angles of the congruent
triangles
But mZl+m/2=180° —)(IL Supplementary angles postulate
Lmll=mL2=90° . :
Hence ON L AB wmll=msL2
I Example [} in®P, if PM L AT, PT = 10, and PM =8, find MT.
¢ - Solution LPMT is a right angle. Def. of perpendicilr 4
APMT is aright triangle. [/, of .J-r'..‘:_,_-..- Hriunok bf‘
[MT}Z + (PM}Z = (PTF Pythagorenn T,'h'.'ll.-"‘fff . T
(MTY +8 =102 - : R:‘r{f!-.:';' PM iwitir 8 and PT with 10.
(MT) + 64 =100 9 = 64.10° = 100
{M‘r}z +64-64=100- 64 Subiract 6¢ from eoch ;
(MT)? = 36 Sinplify. |

ViMT? = V3

u oo
Take the square rooi of encl Sitic-

Simplify.

'hnurdsoh == I

Mot ,

Unit @ Chords of a circle . _ 2

perpendicalay from the centre ]
Macirclean g ¢
; achord hispeic
seets it

Given
Acircle with centre at O, 4B is a chord, O |

To prove 4B,

nstruction ;
Jtﬁ: Oto AandB. ot ’ﬁ : g,
Proof i
[ Statements Reasons
In AAON «— ABON =)
: .i(?NA i ZONB Right angles
ON = 0N UL
=55 Radii of the same circle
. AAON = ABON HS =HS
Hence AN = BN &mndhg sides of congruent

I Example 1

o©p l‘ms aradius of 5 em. and PX is 3 em
PR is perpendicular to AB at point X, Find AB.

Solution
By the Pythagorean theorem: : E
(AX)? +32 = 2
(Ax}z - 52 ol 32 .
(AX)* =16 , :
fi AX =4
¥ the radiug gng chord theorem, PR bisects AB, so I .
Bx : AX i 4. * "

Th
emem‘ABEAX+BX=4+4=3cm_




e " .
7 . Xy =30, RX =17, a0 ' %
2 |,‘ _lqj,}_lnﬂl?_l.e. IFl;nGdI:i'le distance from R to XY.

Unit 9 Chards of a circle

. o e ¥
Ljﬂl‘!‘i‘!-—ﬂl i the distance frOII'I.E_EU XY If two chords of a circle are con
© ThemeasWerm ' 'TY, RZ bisects XY, by Given gl
is RZ. Since X7 = 1(30) or 15. A circle with centre O, 4B and €D are 1w,
Theorem 9.3.Thus, chords of the circle, © congruent
For right triangle RZX, the following equation Y To prove
can be written. ¥ AB and CD are equidistant from the ceati
(RZ)? + (X2P = (RX)? Pythagorean Theorem Construction 3
RZP+ 8 = 17 Replace XZ 15 aid RX wify Join O to Aand C. .ﬂ_LIs_o draw perpendiculars OF and OF
RZP+ 225 = 289 25: 172 = 289 ' on the given chords 48 and _CTD_respecliveiy_
(RZP+225—225= 289 — 225 btract 225 from each side, Proof ;
(RZ)? = 64 Statements e B
: ; : —_— — e ; ons
4 }(RZ]Z = \/BE (are rool |_=_|": each side, Since OE— AB__HHCI OF 1L CD 4 Construction —
RZ=8. ~_~AE=EEB and CF = DF | By the use of Theorem 9.3
' T == T i Or m AE =m EB and mCF =m DF J
i from R to XY, or RZ, is 8 units. Bt o m
AREEEheY : But  mAB = mCD Given
! #___hExergise ?;L.wr » "'f_-g_"‘ "’E—_3_= mCF +mDF | Segment addition postulate
1. Ifthe radius of acircle is 30 cm, find the length of a chord whichis 10cm ﬁﬂmm@m& m AHE_*‘ m AE_=_m CF +mCF A m{:‘ﬂ' = mAE and mDF =mCF
5. If a chord of a circle is 48 cm long and its distance from the centre is 18 cm. Find 2!::1_13 = 2_;;2:,:7 Ddd;:li equal quantities
i i : . mAE =mCF ividing both sides by 2.
diameter of the circle. _ dwhichsi® s S
3. The diameter of a circle is 5 units long. How far from the centre is a chord W or AE = CF —(j)
inlength. ob Now in AAOE
. , , ind the lengh AAOE «— ACOF
‘4 r‘"*a;.hord of a circle is § cm in length is drawn 5 cm from the centre. Findfh 04=0C Radii of the same circle
e o i i T v From (i) proved above
5. Find the length of a chord that is at a distance of Scm from the centre ofa circle vl AE = CF— (i) Right angles
: andYT=i2.FindX‘rj. , QW =35,0T= e -'-_ﬂ_A_GEE@F Cpnﬁigudmgs:desoﬂhemnmt
"EEE OF or mOE =mOF
“ AB and CD are equidistant from the
centre of the circle .

Fﬂmllary
t congruent circles, congruent chords are equidistant from the centres.



‘whords of a circle whicl idi
“rds ot acircle which are equidistant {ror
ven

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

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

AB = -5.5
mstruction
O with A and C.

oof

nihe o

Statements

Reasons

OFE 1 AB and OF L CD

mAE =m EB and
mﬁ=mﬁ_’(‘-)

Now in AAEOQ«—> ACFO

,{AEQE ZCFO

0A=0C

OE =OF
AAEO = ACFO
-. AE=CF

ZmFE= 2m CF"_’)'(ﬁ)

1 Both are right angles

Given

Theorem 9.3

Radii of the same circle

Given -

HS =z HS

Corresponding sides of congruent
triangles : 4 g
Double of equal lengths

" |t Example —_L The length of two parallel chords o

it late
5 = mAE + mEB Segment addition postu

= mEB it
Also mAB = mAE + mES ey
mﬁ=mﬁ+mﬁ=2m AE —>(iii) | wmEB = mAE
Similarly mCD = 2mCF ——»(iv) | From (ii)
Since 2m§rE:_= 2m %% g oo lies
Therefore m.d}r;_j m

AR = CD- Lo e i
ol' congruent.
ence the tWo chords aré
ollary ¢ circles chords equidistant from
; -

Unit 9 Chords of a circle ; : .'

|| Example G Circle O has a radius of 5 centime
ters,

3 centimeters from 0. Compare the ]cngﬂ“’“fﬁand'ﬁ Chords ST and RP are each
Solution :
Draw ﬁﬂ.ﬂda’- OT and OP ype radii of e;
=0OP= yii i ook eiiele ¢y,
OT=0P=5 “adii of the same “"C!‘-'h"‘-;lhc
(ow1’+{\m’={om= (OQ} + ;
QTy =
(L) ~aeg 0Ty =259
) =is T =16
WP=4 QT=4
PR =2(WP) =B « Theorem 9.3 ST=2(QT) =8
Chord ST and RP are congruent,

: facircle of radi ;
8cm respectively. Calculate the distance ettt radius 12cm are 14cm and

| Solution

InAAON, (ON)? = 122 42
=144-16

ON =128

ON =11.31cm
In AYOM, (OM)? = 122 — 72

=144 - 49
OM = /95
OM =9.747 . !
In first case NM = ON + oM
=11.31+49.747

=2l.1em
_In second case, NM = ON - OM
=11.31-9.747
= |.56cm

g:erefure the distance between the chords can either
about 21,1em or 1.56 cm. :




rCle of rag;
Caleyly, : 1US Sem, there 5
¢ the distan "¢ WO para g
eb chord
Two Para] Clween the chords, SOflength 8em

| S
and MN= Icr: er]:rgsai%a?d WINare 3em apayt o thes
Circle C hag ate the radius of the cirope

a radius of 10. Ch i
C and chord PR 1S 8 units frnmog Wi
2. Compare the lengths of PR g QT.

b. Compare the distances of PR and QT from C,

units from

At the end

of each question, four circles are given. Fill in the correct
L)

In a circle,

circle only,
two chords are equally distant from the centre of the circle, The chordsare

O congruent O not congruent O parallel O non parallel

{11) AB and CD are two chords of the séme circle @ and AB < CD. Th_e:
O AB is closerto O O AB must be parallel to CD
i O Can't decide .
O CDisclosertoO S ek
A chord is 5 cm from the centre of acircle o _
(111).

; O 12 centimeters
O 6 centimeters O 30 centimeters

chord
: : istance of the cho
O 24 centimeters - ed in a circle of radius 25. Thedis
hord 40 units long 15 cmﬂ:alﬂﬂ ; O 50.1 units
(iv). Acho ofthecircleis O 47.1units length of the
from the centre O 31.2 units he centre of @ circle. The
its : its from the ]
O 15 um < long is 4 units 5 JE units
", A chord 83 pn;tsis O 8J2 units 0 i
ks radius of the circie 8 units i
O 144 units centre O 2

3 gure with

2 dat A |
d intercepte
(vi). In the adjac he length of mif;l::c;:-clcis: :
radius Sem, meceﬂtmc‘f“ O 6cem
4cmaway
b

gy T

@d
@P

Unit 9 Chords of a circle

(vii).In the diagram , circle has a radius of 5, and

E:_E =2. Diameter AC js perpendicular to chord
BDatE. Whatis the length of By?

O 12 O3
Q10 Q4

2. Incircle O, ABis a chord, OAdis 5 radius and 4B 10C.
(Leave radicals in your answers in simplest form).
(1). IfAO=13m and OC = 5m, find AC and 4B,
(ii). IFAB is 16 cm long and is
and diameter of the cirele,
(1ii). If the diameter of circle O is
centre is a chord 30 cm long?

{iv). The radius of circle O is 25 unj
o?
(

6 cm from O, Find the radius

34 em, how far from the

A
ts long. How long is AB if it is 7 units from point
V). Chord AB is 10 m long and is 5 m from O. Find 04.

3. The perpendicular bisector of a chord Xy

cuts XY at N and the circle at P IFXY = 16cm
and NP=2cm, calculate the radius of the ci

rcle,

®© Acircle is the set of all points in a plane that are

- Plane known as the center of the circle,

® A radius (plural, radi)
circle,

@ Achord is a line se

acircle into two se

equidistant from a given point in the
is a line ségmcnt from the centre of the circle to a point on the

gment whose endpoints lie on the circumference of a circle., Itdivides

1 gments. The larger part is called major segment and the smaller part,
the minor segment. If the chord happens to be adiameter, cach segmentisasemicircle. -

Adiameter is a chord that contains the centre of acircle.
Oneand only one circle can pass through three non-collinear points.

A_ Straight line, drawn from the centre of a circle to bisect a chord (which is not a

lameter) is perpendicular to the chord.

€rpendicular from the centre of a circle on achordbiseets it. ‘
Iftwo chords ofa circle are congruent then they will be equidistant from the centre.
Two chords ofa circle which are equidistant from the centre are congruent.




