chord - hne segment wnth endpomts on czrcie

Geometry, 10.1: Circles

Definitions
radius ~ line segment, center to edge of circle

diameter — line segment dividing circle in half

congruent circles — same radius

concentric circles — same center, different radii

interior / exterior of circle -
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3 related _t_hé'ofé'ms about circles:

) 'Clrcumference and Area:

: - If 'é"_r'adiu'_s is perpendicular to a chord, then it bisects the chord:

» [f aradius bisects a chord', it is perpendicular to the chord:

e The perpendmular bisector of a chord passes through the
center of a circle: '
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Practlce

RN If !ength of a chord on c;rcle P is 24, and distance from center of circle to the chord is 9,
L what is the radlus of cnrc[e P'?

#3. OP just touches the x-axis. P=(20,13) and
Q=(24,16).

a) Find the radius of ©P @
b) Find PQ =3/ -

¢) Find the length of 78 (%Y

C‘!Q . r&;.:’*- )l "iw‘j -




Geometry, 10.2: Chords and Circles

2 related theorems about chords and circles

e If two chords of a circle are equidistant from the center,
then they are congruent.

e [f two chords of a circle are congrdent,
then they are equidistant from the center of the circle.

: Examples:
. Given: O0, AB=CD
T O'P._'_= 12x-5,0Q=4x+ 19 B
 Find: OP .
AT \Ees o= 1 2x—3
x5 = et ’
g TR ) A mier s
R 3 T
g‘ = ZF T
K7

 Given: 00, PO = PR, AB = 6x + 14, CD = 4 - 4x
CFnd AB

e

S | A@gca AE = 6x t77
_ _ éx%f?ﬁqmgi : /4’6 :'é{,!> Y
By, b
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In a circle, chord AB is 325 em long and chord CD
is 3 1/4 m long. Which is closer to the center?

54;/1{”! ;.":3(2"?’7( .!i)ﬂcm _ 32%em
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Geometry, 10 3 Arcs of a Circle
Arcs '

o a'r'c '-:: _rtlon of a curcle consists of 2 endpoints and all the points on the circle between
. these endpoints: -

| y semucnrcle an arc whose endpoints are the endpoints of a’ ﬂ{ﬁamd@/
SR (Named using 3 points) /ﬁ?@

mlnor arc: an arc that is (ﬁ’-’;ﬁg thanasemicwcle
o (Named usmg only the 2 endpomts)

major arc: an arc that :s mare, than a semlc:ircle
(Named usmg 3 pomts)
_ . ﬁfﬂwﬁ*’"" /
Measure of anarc:. '_ : 3_-'-ji_'3" ' é{ﬂ?ﬂ ‘Nﬁ

g _;_ﬁ:_r._-'f-_Mmor arc or semtc:rcle measure of arc is same as the measure of the
'*_icentral angle that lntercepts that arc.

nET= 627

ey --_Ma;or ar ‘measure of a major arc is 360° minus the measure of the
mmor arc w:th same endpoants

mgt‘s‘f’ g 3@:‘@ mﬂé@ .
wge‘?m 390 |

Exa'rhp!ee:

i Maieh cach Hem In ihe §nf€ a:einmn wiih the correct term in the

rxght nefemxx s |
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& RO§—\ /3 Chord

# RS It Minor ar _

7 Central angle
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3 Incirlo E, find sach of the following
amBe B ¢ mACD 255 & mADC
b m@ e m@i& (8>
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,.w-""" - wast p ot
{ ’3 o “%:3;:; mg%..,wﬁ

Cbngruent arcs:

Two arcs are congruent whenever they have the qu w\ezajup@

and are part of '{’ﬁe Smre csm{c‘L or ﬁwmw ™ &?fﬁffﬁ’g%

sﬁrﬁﬁ
@g"" sﬁl&“ﬁf"!fﬁv&‘iﬁ* '

Pl 5“@ ?m%% ﬁﬁj -

ngruent chords - arcs - central angles:

”'The textbook has 6 theorems on p. 453. They can be summarized as:

congruent chords e congruent arcs sy congruent central angles

Examples.

Find: | : 3”0
) BT =t § Given: OQ, LA =25 A
b) m/GRH = S‘a"“’ Find mAR = (32" ' |

C) mZBRT = 5

m AR H—50
yoll | 3o
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R .-”-_"-_-_-_;.'-_then itis.__ tan --'w# _

E - Geometry, 10.4 day 1: Secants and Tangents

" ‘Secant—a line that intersects a circle at exactly two points.
Secant segment — part of a'séCant line from an external

: pomt to the farthest intersection point

of secant and circle.

External part of a secant segment is the
“part outside the circle.

o Tangent — a line that intersects a circle at exactly one point.

e iahgénf line is o@qﬁéj@h (@1 2~ _to the radius drawn to
'the pomt of contact. 7

S If a ilne is perpendlcular to a radlus at its outer endpoint,  e=..
to the circle.

o wo-tangent Theorem If two tangents are drawn to a circle from an
_g_external pomt then those segments are congruent.

Practice:

Use tlié"'cii"cle to identify the parts of the cirele:
Center =
Rad;us XA

Chord Xz L

D1ameter Z]:T_
Point of tangency n

Tangent w’z_ % _
ity

Secant %g_
Minor arc %g
Major arc %4}%
Semi-circ]

¢ _orD

/ I = ““%‘ﬁé‘é i"?%w

f st o
Enqfaet!

e \péu’}”l“?—”“ﬁ
T Mﬂ%&ggﬁ@my‘




~ Iftangent segment BC is 15 cm long, and -
- circle has radius of 8 cm, find length AC.

- '::_'C@hcépf_r'ié_'Circles — have the same center

Examplas:: o e

(B

Extornally tangent crcles

HW problem #2;

Concentric circles with radii 8 and 10.

Find length XY

Kzl

i Tangent_ Circles'-_'_-—; 'ciré_!gé;_s_tf]at_.intersect each other at exactly one point.

© 7 Internally tangent circies

[ e =19 L)
thy i

Y + toy *‘?v! K
“t Y OC =3

oc =571}

N S
Xoim = wg;: z
o 2 0 =




Geometry, 10.4 day 2: Secants and Tangents

pneifs
Line of Centers and Common Tangents: LamMon %m

Line of Centers — line connecting centers

of circles. .
/Me. of Center

Common Tangent - line tangent to two

—

circles.
Intesmal
Crming m A
+an Gt
_[-The Common-Tangent Procedure: ~ Example: Find length BE

1) Draw the segment Jommg the centers.

) Draw the radn to the pomts of contact

:'3)' Through the center of the smaller circle,
: :_:jdraw a lme paraliei to the common tangent.

:4)'--{?‘_][8 Ilne wnll lntersect the radius of the larger
rrcle to form a rectangle and nght tnangle

5) Use':Pythagorean Theorem and rectangle
__'propertles to solve - :

N L Exampie walknaround' problem
" Each side of ABCD is tangent to the circle.
- IfAB= 10 BC 15 AD= 18 find CD.-

CD = 15> + | ‘1/‘4*‘@““%)
ay =15 ?Ka’, F A pe> “‘fﬁ{

Ch :‘@
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“Geometry, 10.5: Angles Related to a Circle

Names of different angles in circles and how angle measure relates to arc measure:

=
1% . -
. Central angles: Vertex in center —> angle = arc
oo fﬁ?@fﬁ@ Vot
%?,s% {_g/ﬁ:g@
Inscribed and Ta__ngegia_t-'c:'hord:a'r'iq:'és& ' Vertex on circle -> angle = %arc
(Z - 32|
¢
3 27
Chord-chord angles: Vertex in circle, not at center -> angle = — (blg arc + little arc)
_ | \ ,
D . mé&ﬁ”@ 5[!&@4@9}
\__. liditear =60 o e ifﬁg}

COE -
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Secant-secant Tangent—tanqent and Secant-tanqent angles:

Vertex outswle circle > angle = — (blg arc -

little arc)

| Practice:
#1. mAB=62°, mZ0="7

B ?

b

#4 . CB is tangent at B
mAB =150°, m/CBA=1

#2. mAC =70°, msB =7

#3. mAD =100°, mBC =30°,
mLAED =17




Geometry, 10.6: Arc-Angle Theorems. .

Same arc, Inscribed and Tangent-chord angles
If 2 inscribed angles or 2 tangent-chord angles intercept the same arc, they are congruent
Example:

ey
o,

ser b0/ PN

Example:

_ -”Congruent arcs, Inscr!bed and Tangent-chord angles o =
I Ef 2 lnscrlbed angles or 2 tangent—chord angles intercept 2 congruent arcs, they are congruent.
o R Example:

Example:




: ':._:fi'Ah_gIes Inscribed in Semicircles ~ are _ I"T?}T}"“Wlp(wéJ

Tangent-Tangent Angles and Minor Arcs
The sum of measures of a tangent-tangent angle and its minor arc is 180.

 mZC+mAB =180°.

i '-%Practzce

O EIMG is mldpomt of arc AB find mCD fg; j

‘[\43% ,ggw ‘3 \

#2. In circle P, BC is a diameter, AC=12 and BC=16.
Find the radius of the circle.

#3. m/S = 88°, QT 104, ST =94°

PQ is tangent - cjrcle.
Find: a) mzpP )




Geometry, 10 7 Inscrlbed and Circumscribed Polygons

@

2 “7‘?‘3\%@/ e lascrtbed in a ci-tle o ciecle, %ﬁg&éﬁﬁ v R gudnlilera |

O

b et evtamSented Qémmf w%qm.@{@

lnscrlbed drawn msuie

- Circumscribed = drawn around

Feog™”

Example: Is P ar( s s circumcenter of polygon ABCD? N (

‘_ ﬂ..t\‘r' %f : Qé*’."\ A f?@ Ej’ﬁ@-ﬁ}:

aneh 5m—-»\?0 ,?ﬁ“ﬁa (G0

Example: Given the diagram, find: g P

a) TM —}{25° S
b) the 4 dnglés of the polygon I Zo
yv\[m = }794:}{‘) "(&:'g {i%> yﬁ‘ j TN \\ Ho *’”?'f
L= IBH=)= 2’@“) =6 1

- zi-?“ +{ %%a?a)* Z (l‘*") - 5° \
What do you notice about the sum of opposite angles? ’H"’J add o 15~ é




7 Theorem Ifa quadrllateral is mscrlbed in a circle, its opposﬂe angles are supplementary

(add to 180°) L

Try thié._:"f'_Dra\.N a parallelogram inscribed in a circle:

- Prac’uce
#1. Given: Z4= 104° /B 67°

_' Find: msC and msD - R

2 Gwen” mAD=110°, mAB 1000 oL
' Flnd mZC and mZA
#{M@w_ 4 (100-4us) “!a
7# 9 ol gD —faT
f 5ooa
!b D m?’“
L ‘}:&

#3. Parallelogram RECT is mscnbed in circle O. If RE=6 and EC=8, find the persmeter of

triangle ECO. |
T R
= 5+p <15 |

#4. Given: msD=x+10, mz:B 70 : B
‘Find: m£D
Xt +Fo = c h
Y+ fo =15
R oo Yo

Ml D mrees T o -ig ;;:;“% D L




Geometry, 10.8 day 1: The Power Theorems

Chord-Chord Power Theorem: If 2 chords of a circle intersect:
the 2 pieces of one chord multiplied = the 2 pieces of the other chord multiplied

8txd‘?él 3

Sy =
Iy

xEF
Y

Secant:Secant Power Theorem: For 2 secants from same external point:
- (whole secant) x (external part) = (whole secant) x (external part)

Mo = (9 x
¥ =x

L Pr_éc.:t'i.c'e: Find x _ Find radius of circle:




Geometry, 10.9: Circumference and Arc Length

e
RO
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lZ | 3 AL
o5 oy = (; 5 ‘“( Wg)

oy -mx(w; (s

376 8 ’,ff = 5 <G
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el a2 (%) (end)
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Circumference of a circle = distance around the circle: C=2zr

Arc length = a fraction of the circumference = (fraction) x (circumference)

Example: If a circle's circumference is 100 inches, what is the arc length of an arc with measure
of 180°7?

o logthe ek )x(etions)

L}y ﬁ:}oth

Example If a circle'’s cu*cumference is 200 mches what is the arc iength of an arc with measure

of 90°'?

Examp!e If a cwc!e s radlus is 6, what is the arc length of a 90° arc?

f{ éﬂg‘@i {'1[;;& wmb {f‘tffww‘f’é‘f:« }

_ 3?,&;? :3[“’ L"A

Example If a circle's radlus is 10 what is the arc length of a 2@9 arc?

@ &yf?] (wgﬂmcﬁm jf(arﬁum'fﬂf‘éma@:)

vifes
'?W';e% s




HW #4. A bicycle has wheels 30 c¢m in diameter. Find, the to nearest tenth of a centimeter, the
distance that the bicycle moves forward during:

a) 1 revolution . b) 10 revolutions

MG SN

o x M2 0{&%%,@ Coin {

La;‘t ‘2;;;‘*)

| HW #5a Fmd the compiete perimeter of the flgure

T

pm 2+ S 343 s £+ ?ij}

A Ao

HW #10 There are 100 turns of thread on a spool with a dtameter of 4 cm. Find the length of

the thread to the nearest centlmeter
O s

L } '. . /,, wx\_!
4 Sy
it o
5 v
Egé - e )M‘dM :
. o o2 03 bt X (BTS00 5 25 |
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