
Discovering Chord Properties
In this lesson you wil l discover some properties of chords, arcs, and central angles.
lnvestigation 7.2.1 is about chords and central angles.
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lesson 7.2

Construct a large circle. Label the center O.

Construct two congruent chords in your circle. (Llse
your compass to guarantee that thel'are congruent.)
Label  the chords , f  A and Cr.

( 'Onstruct  radi i  oA,  oB,  ( )c ,  and r ln .

With your protractor, measurc IBOA and ZCOD.

Comparc your rcsults with the results of othcrs near
you. Statc your obscrvations as your next conjccture.

C-61 lf two chords in a circle are congrltent, then they
determine two central angles that are ?-.

Step 1

Step 2

Step 3

Step 4

'fhe 
measurc of a minor arc is dcfined as the

measure of its central angle. For examplc, the ccntral
angle IBOA at right has a measurc of -{0' and,
therefore, thc measure of the interceptcd arc iB is
-10" (written as m.{E : ,{0). A scmicirclc has a
measure of 

-l80". 
A circle has a measure of 360'.

'I'he 
measure clf a major arc is .160' minus the

measurc of the minor arc making up thc remainder
of the circle. For eramplc, the mcasure of malor arc
6G is 360'- , to ' ,  or .120".

Your next conjccture follows almost immediatell ' from Con.jecture 61 and the
definit ion of arc measure. Two congruent chords in a circle detcrmine 1no central angles
that arc congrucnt. And it follows from the definition of arc measure that if two central
angles are congruent, their intercepted arcs must be congruent. These tl\ 'o statements
can be l inked to shon'a relationship betwecn chords and thcir arcs.
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\& 

c-62 lt two chords in a circle are congruent, then their '1- are congruent.

In Investigations 7.2.2 and 7.2.3, you will discover relationships about chords that
are congruent and chords that are not congruent.

Intercepted
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rtr.vjstigglion 7.2.2 fr &
Step 1

Step 2

Step 3

Step 4

\ffi

Construct a large circle. Mark the center.

Construct two nonparallel congruent chords that are not diameters.

Construct the pcrpcndiculars from the center to each chord.

How does the perpcndicular from the center of a circle to a
chord dividc thc chord? State your observations as a coniecture.

C-63 
' l 'he perpendicular from thc ccnter of a circle to a chord is
the /- of the chord.

Lct's continuc this invcstigation to discover a rclationship betu'een congruent chorcir
and their distanccs from the center of the circlc.

With your compass, compare thc distances (measured along thc pcrpcndicular) from th,
ccntcr  to  the chords.

State your observations as your next conjecture.

C-64 Twcl congruent chords in a circlc are -1- from the ccntcr of the circle.

In Invest igat ion 7.2.3,  you wi l l  d iscovcr  a property  o l '  pcrpcndicular  b isectors o l '
chords in  a c i rc le.
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tnvestisqtion 7.2.3 fr &
Step I

Step 2

Step 3

,$
Toke Another Look 7 .2

f f i ,M

(bnstruct a large circlc and mark the center.

Clc lnst ruct  two nonparal lc l  chords that  are not  d iamcters.

Construct thc pcrpendicular bisector clf cach chord and cxtcnd thc
bisectors unt i l  thcy in tersect .

What is special about thc point of intersection'/ Compare your
results with the results ol othcrs near you. Statc your observations
as a conjecture. This is thc converse of Conjccture 63.

C-65 The perpendicular bisector of a chord ?-.
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l. [Jse a geometry computer program or patty papers to confirm onc chord conjecturL

2. Explain how Coniecture 63 follows logically from a kite conjecture.

3.* Explain why the perpendicular bisector of a chord passes through the circle's centr:

CHAP-:

Ex

: .  , 1

l .



se Set 7.2

r t F.rcrcises 1-ti. State which conjecture or

t r ' :  -?-  2.  x  :  -?-

definition you used

3 . *

to support 1'our conclusion.

v :  -? -

5. AI] _ CD
P O :  8  c m
oo- :  -7

6. A B = 6 c m  O P - 1 c r n
( ' I ) : 8  c m  O Q - . 3  c m
1lD - (i cm
What is  thc pcr imeter
r.tl 0Plll)(!'l

I st: onc of thc circr-rlar ob.jects
tou  co l l cc t cd  i n  Lesson  Z . l  t o  t r ace  a
r  t rc lc  onto a c lcan shect  of  papcr .  ( [ )<tn ' l  usc yt_rur
I  oml lass bccausc thcn 10u' l l  know whcrc thc centcr  is . )  l lse
\ t ra ightcdgc to locel tc  thc center  of  lhc c i rc le.  Usc the othcr
( l r ( le  onto i i  p i l t t ) ,papcr  and f ind lhet  ccnlcr  by, fo ld ing.

a compass and a
circular ob.jecl to lr itcc it

I sc an<lthcr ciru:ularr ob.lect to tri lcc a larrge min<tr arc. Locatc b1, compass_and_
\ t ra ightcdgc construct ion a point  on thc arc cqual ly ,d is tant  f rom thc aru: 's  cndo<l in ts .
I abcl it 1).

(  o l ls t ruct  a t r ian l l lc .  IJs ing thc s idcs o l ' thc t r ianglc ars chords,  construct  a c i rc le
passing thnlugh a l l  three vcr t iccs.  why docs th is  sccm fami l ier r l

' \\ hat's wrong with this picturc? I  l .  lVhat 's  wrong wi th th is  p ic turc/

l)rau, a circlc and two chords ot'unequal length. Which is
r lrcle, the larger ch<lrd or the smaller chord./

l)rau, tw<l circles with diffcrent radii. In cach circle, dralv
I ) ran the centra l  angle detcrmined by,each chord.  Which

closcr to tht: center of the

a chord of the same length.
central angle is larger/
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