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Tangents to Circles

A drcle s the sct of all points in a plane that are couidistan from a
given paint, calicd the center of the circle. A circle with cenler P is
called circle P~ or O,

The distance e the center (o a point o the circle s
the rdius of the circle. Two circles are congruent
if they have the sane rudiva,

The dinsaney scrins the circle, through it conter, is the
diameter of the cincle. The diameter is twice the radius

The terms radins and diameter describe seginents as well as measures,
A radius is o segment whose endpaints ane the center of the circle and a point
on the circle, 0. OR, and (25 are radii of O belaw. Al rdii ol a circle are

cungruent,

xn

LY

A chord i a segment whose
crdpoints e puints un the cincle. P
amt PR are chords.

A dlameler is a chord thal passes
through the conter of the circle, PR is
& diatncter.

)

A secunt i aline that intersecis a

circle in two poinis. Line § 15 4 secant.

A tungent s o line i the plase of a
circle that intersects the cincle in
eaactly one point, Line & is u tangent,

m {dantitying Special Sapmants and Lines

Tell whether the line o seginent is best dewcribeit as a
whonl, a secamt, o dangend, a diceerer, vr a radive of 2C

a Al b, CH
e Fi d s

Sowurion
a. AD iv adiameter hecause it comaing the center ©

3/20/2015
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In u planc, twa cincles can intersect in Twn points. one point, e na peints.
Coplanar sircles thal interseet in one point are called langent ¢leckes. Coplanar
cirles that have a common conter are called cunvenirie,

2 pointa pt 1 ulnl ol Intzrsection No palwts el

imersuction ui chrelas) intacsaciing
Intarnsll Extornal O Concantric
mw" Tangani " tirctes

A linc or :.esmcnl that is angent to two coplanar circles is callecl a

[: A internal tangem imersects the wijmen) that joins
the centers of the two circles. A conmmon external tangens Joes not intersect the
acgment that joins the centers of the 1wo circles.

GITIITEY tdeatitying Common Tangants

Titl whether the common tangeats are imternal or external,

Tell whether the commion langeals arc imternal or extental.

SOoLUTION
a. The lines § und L interseer €0, sa they an: comimen tnternal @sgent,
b The lines m and o do not inereet AR, so they are common external tangents.

T plane, the Inteddor of a clrele convists of the points that are imade the
circle. The exterior of u clrele consists of the points that are cutside the circle.

[y u plane. the Interlor of a circle comsints of the puints it ure inside the

cirele. The exlerior of # cirde consiats of the points that are outside the circle,
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CITEY usiNG PROPERTIES OF TANGENTS

‘The pavine 31 which a tangent line infersecis the ciesle ) which I is tangent is the

GILTIGEID veritying 2 Tangent to & Circle

You can use the Converse of the Pythagorean

polnt of tangeney . You will jushify the Tolkssing ik in the Theorem to tell whether EF is tangent 1o S8, £
Because 11° + (P = 617, ADEF s a right iriangle
and I} is perpendicular tn EF. Su, by Theurem 102,
THEOREM 10.1 EF ix tangeni o O,
H # lirw (8 tangent 1o a circle, than it ia perparticular 4
10 the radius dravwm to the polnl of tangency. : i
I ¢ istangaet to CQat P then £ L OF !
THEOREM 10.2 »
In v plana, it & line @ pampemdicular to a radius of o
clecte a1 s endpoint on tha clrele, then the ling |s 1
tangent ta the ciicle,
I 1 L GP at P, then 1 is tangent to 50,
GITIITE) Fuding the Radius of a Circle GITTIIXY Fintiag the Radtos of a Crcte
Yo are standing 31 C, B foct o o grain site. The '}o:‘ nr:: s;:mdu!y a: b ffﬂ ‘;,"'“ 3 grain 'n';l' L
distance from yuw ter a point of fangency vn the 1hn u:z.m;ﬁr;m-: ’{:’1\: 2 ";::m ':I 'MF;I:: “In ,'. ©
tank i 16 feet. Whit is the mdius of the vilu? e L IGALILG B LR R DL

SotuTioN

Tangent BC is perpendicula o radius A8 a1 8,
st AABC i a righl tnangle. Su, you cun use the
Pythagorcan Theorent

SoLuTioN

Tangem FC' is perpendicular 1o cadive 18 w 8,
wr AABC in a right wrangle. S, you can use (he
Pythagarean Theorein,

{r + H)F = rF + 167

£ 16r + 64 = 2+ 256
16r + & = 256
tor = 192
r=12

P The sadius of the silo is |23 feet.

Pythagorean Thworem

Square of binomial

Subiract r¥ trom ench side.

Subiract b4 trom sach slde.
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THEOREM 10.3

It two sogmants from the sama axterior } s
polrt ara tangent 10 & circla, then thay
orq congruent. ¥

W 5A and 57 aro1angent 10-CF, then S/ » 5T,

GIITIUED vsing Propertias of Tangents

;_\—iin tahgent 1o OCa B, g p
AT is tangenn 1o GC m D, gk
A
Finl the value of x. 5
]

(EITTICED Using Proparties of Tangsnts

:\j.i: tangent to GCm H.
AD is tangeni 1o OC a1 D,

Find the value of x.

SOLUTION
A = AD Twe tangenl segmonts (rom the sams polnl are o,

=542 Subatimite.
g=yx Subtract 2 from mach side.
=)=y Fird tha squsre roots of 3.

P The voluc ol kis Jor =3,

SNIEChIck v 8 In the dingram ot the right, AH @ AD) @ $ and ¢
VD = 7, 1s BB tangent to © €7 Evplain, @
1]
)

Al In 1sngent to OCat Annd Dl 1s tangent 10 ©C st B Find the value of ».
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FINDING RACH The dlamatet of & circle b given. Fod the sadius,

Bd= Som 10.4=0.7in Md=3n 12.d=8cm
FiNpiNG DIAMETERS The redius of =€ It given. Find the diamwter of OC
1% rm Min. W.or=61i 96 r = 8.7 in. Wor=4dem

17, CONGAUINT TIRCLES Which rwa cirches belmw ars cuogruems? Explain

yous EassuRg

MaTCHING TERMS Match the notsion with tha term thet best describes it

e Al A, Center

= H B, Chord

20, I7# C. Thancter

n.oH D. Radmm

nc E. Posst oof Langemy

2 il F Cuonmon citereal angerd
PR ] Q. Commuwn miernal 1angest
8. i H. Secera

IENTIFYING TANGENTS Tell whethet the '] LY /
of axtemal
28 21 28,

DAAVING TANGENTS Copy the disgram. Tell how many common tangents
the circles have. Then skeich the langents.

29, 30. 1

O

DETERMINING TANGENCY Tallwhether A5 is tangent 1o OC. Explain your
reasoning.

38,

. “.:2 Arcs and Chords

s

i

1

".
kf
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(T usin ARcs of CiRcLEs

In a plane, an angle whnse vertex in the cenler of a cirele iva centrat wngle of
the cirtle.

If the mcasure of o centrl angle, ZAPB. is leas thon cenital angle
1RO®, then A amd B andd the points of P in the ¢
intericar of Z APB furm o mimir sre of the cirche.
The points A and B and the peints of 58 in the
exteriorof Z APR foom o major are of the circle,
[T 1he endpoints of an are are the erdpoinis of a
diameter, then the are is a semielvcle.

NAMING ARCS Arca ane named by their cdpoints. For example, the minor are
wsociated with ZAPS above is A8 Major arcs and semivincles ane namesd by
their endpoints amd by a point on the are. For exaole, the imajor arc assucinied
with £ZAP8 above is ACH, EGF below is a senuvircle.

MEASURING ARCS The measure of uanlior arc
is defined 1o ba the incasure of its central angle.
For instance, mGF = m2 GHF = 60, “mGE s
read “the measure of are GF™ You can wrile the
incusuro of an wee pext b the ure, The measure

of a seriicircle is 1807,

The mcasure of o nmajur ore i defined av the difference between 360° and the
measure of its asswciated miner arc. Fie example, mGEF = 360" = 60" = 302,
The measure of a whale circle is J60*,

m Finding Measures of Arcs

Find the measure of cach arc of &R,
2. MN N
b. MPN
c. FAIV

L POBTULATE

POSTULATE 28 Arc Addition Postulate

The maasure of an arc formed by two A
adjazant ares is the sum of tha measuias f
of the two arcs. \

mABC = mil + mBC
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(EXXTTICEY Finding Measures of Arcs
Fiewl the meastre of cach arc Tt ares of the same circle ot ol congruent vircles wre congruent ores. il ey
= - - [ have the same measure, So. 1wo minor ares of the same circle or af congrsent
s GE b. GEF . GF i circles are congruent if their central angles are congruent.
SoLuTioN
. mGE = mGH + mME = 30° + 80° = 120°
b. mGEF = mGE + mEF = 120° + 110° = 230° F s
c. mGF = 360° — mGEF = 360" — 230° = 130°
SOLUTION
Find the measures of the bue arcs, Are the arcs congrient”? a. Alt and DXC are inthe sarme circle and mAf = mDC = 45°, S0, AR = Hi”
B4 b, = p b, #Q and KY are in congrucnl cirgles und mPQ = mRS = 807 So, PY = RS
A n = : c.omXY = mZW = 65" bt XY and ZW are not arcs of the same cirdle ar of
-8 congrucni circles, o XV and ZW are not congruent
F 5
¢ @s ' v
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I THEQREME ADQUT CHORDE OF CIRCLES
THEGREM 10.4 A i GIDIITY using hecrem 104
In tha sama circle, or in congruent circles, two | T ___ T o
minar arcs aca congruant if and anly if thair You ¢an use Thearem 10,4 1o find wAlr. = [x+ 40
°°";;‘*.’“‘,’;2“,’"‘"‘,“","1”:,“'“;“;' \ ¢ Because AD 2 DC, AD = DC. So. mAl = mbC a )
- iandlonly HiA ] 2r= o4+ 40 Sebatituta. 4

[REORERIOS | x =40 Sabituct x fiom each yide.
If a diameter of & cirele Is parpandicular 1o a chord, F i
then the dlamater bisects the chord and lts are, 2

DE m EF. DG = GF 7 ¢
THEOREM 10.8 M
If voe chord is a parpandicular bisactor of anather ¢ i
chard, then the first chord is o diamater. x

JK |3 a dinmaster af the circle

| THEGQREM | | =l J: b o T m Using Theorem 10.7
THEOREM 10 7
! X Al =W DE = B, and €D = §, Find F,

Ity the same circle, of in congruent circles,
two chords ara congruent it snd vady # thoy
are squidistant from the canter. SoLuTion -]

AB @ it and only il £F = EG. Beeause AH and DE are cungrucnt chuonds, they are 3

equidistant from the center, So, CF w UG, To find CG, )
fiest Aind G,
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GITTIEY Using Theorsm 10.7

AB=8.DE = 8.and €D = 3. Find CF e
A
SoLuUTION

Because AR aml DE are congruent chonds, they are
vnquidistinyt froen the venter. Su, CF @ OG. To find CG, o
firt find DG,

€G L DE. 30 CG bisccts DE. Becauso DE = B, 0G = § = 4.
Then use DG i find €G,

DG » daml CD = 5, so ACGD iy 0 34-5 oght inamgke. S0, €6 = 3.
Finally, use Ci7 to ined CF
P Because CF & CG. CF = CG = 3

~

TRl Chaach /

Find the massure In O T, a

3. mAY & mlPy ':

5. mIIR & miy 2

T mJsP & me ()R o (4
YWhat ean you lode sbiout the dleg ? Eishd m g or th
that juatifien your answer.

L} n 0. 4 1.

c)
'
4
. )
G ] :

UMOERSTANMDING THE CONCEPT Datsrmine whather the arc is 8 miner sre,
A major arc, or a semicircle of CA.

12 g 3. 50/ 7 2

18 FQr 18, OF s
16 TUQ 7. TP 4
18, UT 19, g u

MEASURING ARCY AND CENTRAL ANGLES KN and JL are diameters,
Capy the diagram. Find the indicated measurs.

20. &L 21. mMN 2

22, mINK 23, mMKN

20, NN 26, midiE; y :
26.m 2 JON 27, ms MQL,

28 N 29 mafl, Ll T

30, sl N miN

Firicana Anc Mrasuiis Find the messurs of the red ate.

QG W

% Numn ¥ gt urcy i 2.4, Baplais your
L

(@ Usined ALGIIRL Une P10 find the value of X Then find the measws

of the ted we.

. l"

about the dlegram?
Blnu o postate o Momthu pstifias yous sivewrer.

-, . 1.
o
(4 » B & J
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Inscribed Angles

CLLHRD USING INSCRIBED ANGLES

An Inwribed angle is sn angle whne veries is
un acircle and whose sides contain chords of
the cirele. The are that lies in 1 intetive of an
inwrihed angle and has endpeinis on the angle
ix calledd the intercepied are of the angle.

Instiided (e T
e

THEOREM 10.8 Measuro of an inscribad Angle

It an angln is inacribed in a clscla, than its measure is
half the measwre of its interceptad arc,

meADB = %mAB

(GIITITHD Finding Measures of Arcs snd tnscribed Angles

Fitnd the mcasine of the blue are or angle.

a, 5 A b, 1‘1! c. N
( L) k)
i \m‘ x
T (] ¥

P

10
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CETTTINED Fioding Measures of Arcs and Inscridad Angles

| THECThEOM T

Find the measure of the blue are or angle. THECHEM 10.0 4 ,
. 5 " b. c I If two Inacribad anglas of a circle intercept |
the same arc. then the angles are congruent. . I] )
M Lo ] i
- i
L S (4 Lbo 2D ]
B0LUTION
8 QTS = 2nz (RS = 290 = (KO
b0 w 2l ZYX = J(115%) = 20
6. m. N = NP w H100°) @ 50°
- ) UsinG PROPERTIES OF INSCRIBED POLYGONS
(ETTTITED Finding the Measuta of an Angle oAU 2 0
i i : If all of the vertices of a polygen lie on o circle, the polygim is —
lis pienthatm £ 75" What b2 F N et intte cinvle and the vircle is ¢lrenmseribed abomt
the polygon. The polygon is an insenbed pofigen aml sthe cincke
SOLUTION ‘ & 18 cirrarmaereied eorsle, You are asked o pistify Theorom Y10
o Eond £ Fboth intereeps GH, so 2 Fas £F, atd part of Theoeem 10,11 in Exercises 3% and 40, A compleic Nt
] N A [ proul of Thearein 1L appears on page 840,
P So,miF =mik = 750 H

11
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L THEOREME ASOUT INSERIGED POLYTONS |

THEGREM 10.15

It a right triangie is inscribed In a clicle, than the
hypotenuse is a diamataer of the circle, Conversaly, it
ona side of an Inseribed tlangle ia o dlameter of the
circle, then the triangla is a right triangle and the aagle

Using Theorems 10.10 and 10.11

Find the vadue of cach vannble.

. 8

oppusita the diamaler is the 1ight angle. e
& Bis aright angle it and only it AC [s n dinmater of tha circle.
THEOREM 10,11 5 A
A quadirilateral can ba tnscribed n s circla if and only it .
Its opposite angles are suppl Y.
D, E, £ anad Glla on soma circle, OC, it and only it |
mD + meFw 180" and meE+ m G = 180° L
.
GITIIED usiog Therems 1810and 1013 GITTIED tising aweinscribed Qustrtisterat
- . . Un the diagram, ABCE is imenbed an G4
Fiml the valuc of each varishle. Find the measure uf eashs angla. "
a. g b. ] . )
¥ | SoLuTioN {4
ARCH s ivevribwed in o vircle, sn opposine
A G angle arc wupplementacy.
¢ RIS L+ 3y a OH0
SoLUTION Tos ol theia aystean of lincar oquations, you can sdve the fird apuativn for ¥ m
a. Af ia a diameter. So, £.C ks a right angle spd ma € = 90°, prty = td) — ¢ Subwituie this cxprewsion ito the secomd eguation.
2% = Se+ 2y o IR Write 1econd aquatise.
L 48 S+ 2oy = x) = IR0 Substitara 80 - risd
Sv #1202 130 [ T
b. DEFG is inscribed in s ciscle, so appunite angles are supph v v LR
A= B Soktract 120 Irom wach side.
miD+ meF = (P miE +md G o= 1R
=2 Dlwide gach 3lda by 1
4+ B = R 1200+ ¥ = 140
LR ] Substifsts nag yalye a7 y.
= WO ¥ 60

Pors Mundy = imiA = WP mL B = 600, s C o 1P, and
wn B = JHr

12
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FAnd the measure of 1he blue arc.

ARC AND ARGLE MEASURES Find the mazsure of the blus arc or sngle.

[ @
o &

[
o O

{3 UsiNG ALGESRA Find the value of sach variable, Explain.

5 16. "
) E ¢
P (f e

£ Usivg ALGEBRA Find the valuss of x, v, and z.
18 mBCD = 1367 19, mBECD = &
A

20. mABC = =

(D) UsiNG ALGEBRA Find the values of x and . Then find the measures of
the interior angles of the polygon,

2 ] 22, ] 23. A
LY, A
4 o
/i
r 1]
<
LIS (3 g ]

13
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Other Angle Relationships
in Circles

THEGREM 10.12

It » tangent and a chord Intersect at a point on a
clecla, then tha measure of each angla formed Is
ona hal! the meazure ol ita intarcepled arc.

me 1w Imag m22 = Imca

m Finding Angle and Arc Maasuras

Linc m is tangeni to the circle. Find the measure of the red angle or are,
a.

(GITTICED Finding an Angle Maasure

In the diagram below, BCis tangent to the circle. Eind it CHD,

14
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If iwo lines intersect a circle. thene are three places where the lines can intersect,

& &0 =

w0 1ha circle Inglda the civeln Quivide 1ba circla

Yo know how to find angle and are measures wlien lines inlerect on the circle,
You can wse Theorems 1A 13 and 10,14 10 find rcasures when the lines inmersout
instide ot vutside the circle. You will prove these theoroms in Excrcises 400 aml 41,

L THECGREME

THEDREM 10,12

11 two chortds Intersect Inthe interios of a cirele, 1hen ?

the measure of each angle ks one hatf the s of 1he
measuras of the arcs intercepted by the angle and its a
verlical angle.

mLl - %{méﬂ + mAB), mel = %{mﬂﬁ + mAD) 8
THEDREM 10.14

Il a tangont and a secant, two tangants, ar two secants inkorsact in the
pataior ol a cirefe, than the measure of the angle farmerd is one hatt the
diffargnce ol the measuras of the intercepted arcs,

L) £ X
A 1/
z
a
c A T

i) = fobé = mAe) w2 = Hmbal - me) e dm HaT - &)

(ZITTITEY Finding the Measura of 2it Angle Fomied by Twy Chords

Find the «alue of » ) o

1

m Using Theorem 10.14

Find the value of x.

a, b.

£ M
L v

Y
’ l .F

b
(]
G [}
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SoLUTICN
a.msGHF = %(mﬁ:hff —~mGF) Apply Thesrem 10.14.
727 = Lo = 47) Substitate
144 = 200~ x Muoltlply each side by 2.
x =56 Salve for x.

b. Because SN and ALY maks a whale circle, mMLN = Joir* = 92° = 268",

= —i(m.\fﬂ\? ~ mAiN) Apply Thuores 1014,

= -.';{268 - 43) Sulstitarn.
. TI.'""\) Sabtract.
= R§ Muliply,

Find the indicated meaasurs or valne.
2. mSTY mil

4, miDRR

Fiubine MEASURES Find the indicated measura,

8. mLl 9. mGHJ 10, me
H
d
fro
g
1, mDE 12. mABC 13 med

(2 Gl

{3 using ALceRA Find the valus of x.

14, mAH = 1° 15, b = 3 +17)°
P
A g L
F [
“rioe

6. 2K = (Wb + 507

16
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- d
.

(D Usiva Arocana Find the vake of &
E'Y

e

o
g0

1“_%5 Segment Lengths in Circles

| THEOREM =

THEOREM 10.18

It two chods lvaraect in tha intetior of o crcla,
ihan tha praduct of the fengihs of 1ha sagmeonts
of ane chord is squsl 10 the product of the lengths
cf tha segmenta ol tha other chord,

.}
[
A o
EA- I8 = £C- ED

GEITTITED Finding Segment Longths

Chonls 5T and P interscct inside the cincle, S
Find the value of .

SotuTioN T

17
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2 LU GRS Finding Segment Lengths {EITE) using SEGMENTS OF TANGENTS AND SECANTS
Clhonds ST and PQ intersext nside the circle 5 In the figure shown helw, £3 is called 5 seyment | Wi
Find the value of x. n ? 1w the circle at an eodpoing. Similarly, PR is a secont sepment and P is the

v external segment of PR,
SoLuTion 4

extornal secaat sogment &
Ri}s RE = RS « RT Usa Thoorem 10.15.

,
Yexm deoh Subtituts. uuu:»r}
Y= I8 Skmplity. £
x=1 Divide wach side by 9.

| THEGREME

THEOAEM t0.10

It two sacoant sugments share tha same erdpoint
olitsicko o chicle, than the product of the length of
ona sechnt sagment and tha langth of its oxtarnal
sogpmant equals The product of the langth of tha
oiher secant segment amd the langth of ts external
sagmant,

LU LARSD  Finding Segment Lengths

Find the value of x. 2
EA- B = EC £D

THEOREM 10,17 A

Il a secant sepmunt and a tangent ssgment share 5

an andpoint outsida b circla, then the product of £ T
thu fength of the secant sagment and the funglh €

of its ontatnd) sagmont equals the sguare of the

lengihy of the 1angant segment, A8 = £C- £

L)

18
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GITIIX) Firing Segoent Longths

Use the ligure at the right to Find L)
the valug of x,

Fill in the blanks, Then [ind the valus of x,
3.x-21 =102

4.2 =20

’»1& f;:""'_i
&
Ye2-(L+0) =42

5.6 mRe

FINDING SEGMENT LENGTHS Fill in the blanks. Then find the value of x.
10,00 7, 2.5wy. 7

> (OF
®

T owm )22 Ler 2 w2 e80

T
SN

D

FINDING SEGMENT LENGTHS Find the value of x.

=

]

_.
=

~I=
-
[~

A
o/

Frvmints BAGHMUNT LEMG Tin Find the valiue of 5.

19
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408 Equations of Circles

oy

(") FinoinG EcuATIONS OF CIRCLES

Yuut can wnie an cquabion of a circle in a coonlinate plane v x 7}
Il you know its rudins and (he coordinates of its conter.

Suppase the rdius of acircle ts r and the center is (11, 4),

Let (x, y) be any point un the circle, The distance betwoen

{x. ¥hand i, ki is r, o you can use the Dinance Formula.

Vit =0y +(y=- Uj #r
Square both sidkes 1o find the stundurd equation of a circle with cadivg r and
cemer (B, k}
Standard aqualion of a chrcle: (v — LT (r— 1P =t
I the venter is the erigin, then the standard equation is 12 + §7 = ¢7

GITTITED Writing 2 Standard Equation of a Circle

Wrik: the stundard equation of the cirele with cemer | = £ 07 ond radivs 7.1

(TITTIEED Writing a Standard Equation of  Circle

Write the stamdand euation of the circle with center (= 4. 0) and radivs 7.1,

SoLuTIoN
(r~ ¥+ = A)z wpl Standard agualion of a chicls
=P+ =-wr=11° Substlinn,

(x+ 0+ = 5041 simplty.

20



3/20/2015

GTUTITED Writing a Standard Equstien of a Clrcle

The paint (1, 2) is on n circle whose center is (5, ~ [). Write the standand
vequation of the circle.

GITTIVED Writing a Stauddard Equation of a Circle

The paint (1, 2) is on & corcle whaee conier i (5. —1). Write the stamland
cyuation of the circle.

SoLuTION

Find ihe radivs. The radivs is the distance rom the point (1, 2) 1o the comer (5, =1}
r= Vm Usa e Distance Formule
rm= \m Sieiplity,
r=35 Siruplily,

Substitute (h, &) = (%, ~ 1vand r = 3 inlo 1he standand equation of a cincle
(e=2F+(y=(-Np =5t Standard equation st & cltcle
li— .‘)! +{y+ e =28 Simplity.

GIXTVEY Graphing a Civclo

The cquation of a carcle is (¢ + ¥+ (v — 3FF = 9. Graph the circle.
Rewrite the exquation to find the center and radius:
G+ +(r-Ni=v
Le— (-2 + (v = = 3°
Tiw: center is (- 2, 3) and the radios is 3. Ta
peaph the vircle, place the point of & conpass 1

{=2, 3, sct the radius 31 3 units, and swing the
cumpass w draw a full circle,

Give the coordinates of the canter and the radius. Write an aquaticn of the
cirele Jn standard form.

I T 4, 3 5. "

Ve

6. P(=1, 3) monacircle whise center i C{0, 01 Write an cquation of (0C,

o NEA N
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UISING STANDARD EQUATIONS Give the center and radius of the circle. UsinG GRAPNS Give the coardinates of tha center, the radius, and the
3 : . 1, equation of the circle.

Lix=dr +(y =3 =16 Bir-5"+0—1)-=25 o | T ® e
s bylad 10, (c+ 27+ (5= 3P =36 i }/‘""\ : B -+
Mir+52+(+3m1 12 (,_L)’+[.+.-‘_)2=L { i A2y (+)

2 i’ : 2 YTy 4 v V4Rl 11 ; St

.._.'.II: M
[ L [ ¥ T

18 T 7. ¥ T
A L i
{1 |esasy :( Ly
=1 ' =i
» E N I‘_:_,- ¥
i

WRITING EQUATIONS Writa the standard equation of the circle with the
lgivan center and radius.

19, cemer (U, O3, radius ! 20, center (4, U}, radius 4

21, cemter {3, =2}, rulios 2 22, center (=1, =3) radius 6
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