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Review--Unit 8; Circles Name
Definitions and Theorems

<, L. Definitions:

e A circle is defined as the set of all points in a plane that are equidistant from a given fixed point called
the center. (360 degrees) '
e A radius is a segment from the center to the edge of a circle.
e A diameter is the longest chord which contains the center.
e A chord is a segment whose endpoints are on the circle.
e A central angle is an angle whose vertex is located at the center of the circle and whose sides are radii.
e An arc is an unbroken part of the circle.
‘e A miner are is an arc that is less than half the circle.
measure = central angle measure
e A major are is an arc that is more than half the circle.
measure = 360 — central angle measure
e A semicircle is an arc made by the diameter of the circle. (180 degrees) |

e Adjacent arcs have exactly one point in common, ' ' l

e Concentric cireles are circles that share the same center but have different radii. |

o An inscribed angle has its vertex on the circle and its sides are chords of the circle.

e Aninscribe polygon is a polygon where each vertex is on the circle.

e A secant line is 2 line that intersects a circle in two points.
» A tangent line is a line that intersects a circle in one point.

e The point of tangency is the point on the circle where the tangent intersects it.

¢ Common external tangents are tangents outside of two circles that do not intersect.
e Common internal tangents are tangents that intersect between two circles.
s A circumscribed polygon is a polygon where each side of the polygon is tangent to the circle.

II. Theorems:

e Inacircle, if the diameter of the circle is perpendicular to a chord, then the diameter bisects the chord
and it arc.

e Minor arcs are congruent if and only if their corresponding chords are congruent.

o In the same circle, or in congruent circles, two chords are congruent if and only if they are equidistant
from the center.

e The measure of an inscribed angle is half the measure of the intercepted arc.

o Iftwo inscribed angles of a circle or congruent circles intercept congruent arcs (or the same arc) then the

angles are congruent.

o



Review--Unit 8: Circles Name
Definitions and Theorems

®

ILI. Example Problems

If an inscribed angle of a circle intercepts a semicircle, then the angle is a right angle.

If a quadrilateral is inscribed in a circle, then its opposite angles are supplementary.

In a plane, if a line is perpendicular to a radius of a circle at the endpoint on the circle, then the line is a
tangent of the circle.

If two segments from the same éxterior point are tangent to a circle, then they are congruent.

If a secant and a tangent intersect at the point of tangency, then the measure of each angle formed is %
the measure of its intercepted arc.

If 2 secants intersect in the interior of a circle, then the measure of an angle formed is 1/2 the sum of the
measures of the arcs intercepted by the angle and its vertical angles. '

If 2 secants, a secant and a tangent, or 2 tangents intersect in the exterior of a circle, then the measure of
the angle formed is 1/2 the positive differences of the measures of the intercepted arcs. 5
If 2 chords intersect in a circle, then the products of the measures of the segments of the chords are l
equal.

Two secants drawn to a circle from an exterior point, the product of the measures of one secant and its
external secant segment is equal to the product of the measures of the other secant and its external secant

segment.

L. Suppose a chord of a circle i 1 m long and is 12 cm from the center of the circle. Find the radius.

¥ + 8=t X= V80

GRS T
71 :\.:u‘cgb ﬁg Radius= \@ -.:q-\j—é::&ql-l

2. Suppose the diameter of a circle 1s 20 cm long, and a chord is 18 cm long Find the distance between the

chord and the center of the circle. T xtagte o

b agise ,
x¥ =14 Distance= {\:\5‘4%&3

TP

3. Solve for x. X= 9-0 4, Solve for x. )G \L\D
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s, 9. Solve for x.

%\e 7 Ditlerence (m arcADC=300° )
3 (50-3)
b() =\1S0-%
, “A0=-%
=90

150°

. S C N
7. Solve for x. x= !V\Som\i!ﬂ& M{)\@ 8. Solve for )Qc,.o X= \ \%

160°

w\zwm

3 ()

136"

IR
Y E
g

6. Solve for x. X= (OD

CMN@Lb
Qﬂ\aﬁy*  Suna
Yz 1 (4460)

3 (1a%)

m arc]SE&# D = A0 10 m arc(fl?B= Mo
m arc 1{]\3= 360 m arc A’(?E= Q.L:%
LA S+Uy418428=\ 8D
hether AB O C. Expl ¥ Flo=l
11. Determi is tangent to . ] ing.
ctermine whether is tang xplain your reasoning =1
A 11 g -
f” — ~CM@dﬁ. x> 1o
5 e ?

T

et =
PEN -H?_\ = {4

b %Y
Ab e o *Tkﬂggmkf S&nuLV\bk (k_(W@h\

(7¢
@,



" Review--Unit 8: Circles Name
Definitions and Theorems
7 12 Solve for x. X= ‘_1

13. Solve for x. Xx= \L:!;?J

/- S\ 4y e 7 (o)
L} @ .:N (Y= 2y %\;(7;%(;\
\ B 1= X \ 2
14, G L"("';—-3- M. : : 15. Solve forx. -~ x= -
| Whale (el ) 7 14 (€)Fn)]
Sy=at ’ AV M\C
| bBh="Tw
16. Solve for x. X= % 17. Find angles 1 and 2. <1 = [o"{‘
<2=_WL
S "" . nsowbred
18, £=4. 1 |
— whste C exdecnal)
: Vo (1) = &
i L= v &
¥ - X

Find the measure of each arc of © P, where RT is a diameter.

19.m s ]OO
20.m ST %0

21.m RTS Uz 0¥
22.m RST \Q

G

-
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Arcs and Angles

Term

Definition

Name

Circle

*

Chord

Radius

| Diameter

Secant

| Tangent

Arc

Minor arc’

| Use 2 letters to name

Maijor Arc

Use 3 |etters to name

Semicircle

L




Math 3 6.7 Tangent Lines of Circles Unit 6

SWBAT solve for unknown variables using fheorems about fangent lines of circles.

A line in the plane of the circle fhu’r‘i'ri"r_e"rsec’rs the
circle in exactly one point. -
Ex: Segment ABis a tangent fo Circle O.

The point where a circle and a tangent intersect.
Ex: Point P is a point of tangency on Circle O,

If aline is perpendicular to the radius of « circle at its

If a line is tangent to a circle, then it is perpendicular
to the radius draw to the point of tangency.

endpoint on a circle, then the line is tangent to the
circle,

: find the measure of x.
27
% =t
=116

Yot €30 s 6&@»

2300 :\,&& 5%
= K-+t3v

Example 3: Is segment MN tangent to Circle O at P? Explain.

7 /]
st < 9*
9 + %




h‘ fwo fongent,segmenfs fo a.circle share a common endporm‘ oufsicle the c;rc;'e
i fhen fhe two 5e_gmenfs are congruent.

G
Yxt2=2x+8
2N -—f—fs
x =3

To inscribe is to draw a figure within

another so that the inner figure lies

entirely within the boundary of the
outer,

To circumscribe is when you draw a figure
around another, touching it at points as
possible.,

Ex: The circle is circumscribed about the

triangle. Ex: The friangle is inscribed in the circle.

When a polygon is circumscribed about a circle, alf of the sides of the polygon
are tangent to the circle.

Giptpommedivey b
Y
D

K e . _
Example 5: Triangle ABC is circumscribed about OO. Find the périmeter of triangle ABC.

2 20D 42D+ 206
e U MLl
b oL

I
a) |- g\,\ g )
1\ IH )"
NI e
ST i




Practice 6.7: Tangents of Circles Name:
Math 3

LTI,

; i.!Directions:ﬁ Assume that lines that appear to be tangent are tangent. O is the center of each circle. What is the
~_“value of x? '

Xz qo-S1=54 Yz 40-10%= 28

Directions: In each circle, whatis the value of x o the nearest terithe

ya y ’
W al = (xS . , .
3‘?{« B\ = Y+ \2¥ABL NS AP AT TP xFe 20" o)
us, = Ly o Koy = W lo ey KA Yoy = K}/t“l Yoot 144
T T2 =39 CD = X 7562w
o e — % - X valo.1
7. TYand ZW are diameters of ©S. TU and UX are idngents of ©S. Whatismzsyze = (|

|28
- S8

T2z L8l

Directions: Each polygon circumscribes a circle. What is the perimeter of each polygon?

ey ( ¢ %+ Y‘H‘b 9,

5 P ~ ’;)/(?C\‘_.,\ Yo 10in. P:2 C |0 +S+L:)
mim "o 0= 2C2Z1
17mm?:/70
eiu/\ g Cz-do
7 mm '
1 ¢ ] 5in.
; P= 9 ((2415+4)

i5i P = 'LL%D

2(2mads)

‘ @: T~
3,,) Q= 2014) | V
P - 7% 21 ft V




: Circle Unit Name

Measures of angles:

o 1) Central Angle = 1o its in'i'eréep'red arc

- Pngler b

2) Inscribed Angle = -z—i‘rs intercepted arc:

?__g':;]&ﬁ(m
. o ' o

" 3) An inseribed angle in o semicircle = CiD o

.x:_ﬂo*.

4) Oppos:fe angles of an inscribed qundmiaTeral are %UPP @W\b«’t@—%

‘ ssu' g1e .
9L 4y - %9
: . Y&‘i fl'L

_ arc + arc. '
5) Angle formed by two chords rn‘rersec’rmg in the m?emor ofacircle = ——— "~ g

2

- =4
\ - : SQW\,
X = 'O{(QOE) _ . o ,’\ z
| | e zC[BZH,D Lo

X - szD %S

6) Angie formed by 'two saccm't segmenTs in The cx‘rerlor of the circle = outer arc _ mner arc L

o [‘\ | l—%{\ﬁ\@_ e\) Pw[e)\renm
P "~

&1 | ) X & ,.l ((aa 'L@

B6° —
{Cone Head) : :
7) Angle formed by two tangents intersecting in the exterior of the circle = 180-

inner arc

T




Arcs and Angles of Circles Date ' Period

Find the measure of the arc or angle indicated.

-

%,Chb\ | %ﬁf ? }ﬂsw'
g% ' 2 (a2
| Yy,

' Find the measure of the arc or central angle indicated. Assume that lines which ‘appear to be -
diameters are actual diameters.

1457

7y mURT 2 \%




- 8) 'Angle.s in'scribed. in the same arc:

or intercepting congruent arcs af‘e Cﬁm \"Uey\i 9) Congr'uen‘r chor‘ds have congruenT

' {Cone Hend} \ Ce C,r\e_g_,,m Cﬁ;\m\-& |

Two tangent- segments from an external pom'r ‘ro a cnr‘cie are CDT\C\ \'\)QJ"L_\—

If AB £ 17._x"=i._\_‘;L

10) In a cmcle parallel chords m’rer'cep‘r congruent _ONCS
) 100"

/,\ 560

Y —t

e
< JTaclas

. 700

Triple Theorg.ms: n‘ any 2 of the following are true, Thé third sTaTerﬁenT is also true.

11) a) line through the center of a circle -

b) line perpehdlcular' to a chord
-.¢) line bnsec‘?mg the’ chor‘d B

i

.7

Cenclusion:,

TR LA
o) W@;
A oM 24 ﬂ‘bM

12) a) line contains The center of a c:u"cle '
b) line tangent to the circle :
.+ ¢) line perpendicular- to a radius at pam'r of
’rnngency '

Conclusion:

C)A_LM%

ABBD \e o Vg Jwtwéfae_




9) . X+ ].-42 — \%S 10)

Wy -b=60
¥+ \42= 135

] X =60
=="] U - X=l
’ i 1lx-6 _ )

Find the measure of the arc or central angle indicated. Assume that lines which appear to be
diameters are actual diameters.

12) msQPR - 13) mI/ 40 1S £y USeNS+Y4%S = 30,0
| \SHhe-22180 3+ 260360
2% = KL V=6
= r{ X=0O
[l a
GR =) 1S= 2 (o) v us

2\( —‘;1‘{‘%*:-[%5
RV G-

H
M= -9




- #1nd the measure of the arc or angle indicated.




2(gxx80= (7x+77 |
AR ZxH10S+ 107+ 148220

foxxle=11x+7
17547 W q-x 2xt360=34LDd
| " e 2X=0
\ _ K=6
) s
23)
So+71S + 12 ~-S = |8D
\2x+120= 180
12¥ =l o
X =5
2 -1
_ + VIx
N Sy =340
o 229 o%=36 |
¥ =8
i ? 100 © M
: ) L
D T 11x45 _ 28)_ A ‘ '
S Wy S+ o =16D 2 (v \%-‘: oL
Hes2Sotso - XA =10 XL
ez &S 105+ 12 22 = 2
120 © _ =6 N = X

l4x -6 : : B

Y=11

29) 19%+9 N _ ' .
Qy+9 - Alrx-l=Ho
[+ =
12ag 11D - K=
;} L m: 3
W Shy= 350




Homewaork 6.9: inscribed Angles Name:
Math 3

2L

Directions: Find each indicated measure for QM.

o] %

10. mzg= Blo n.mzc=4%
o o

12. mBC ~ \Dl 13. 'mﬁ“—\r]l«

Directions: Find the value of each variable. For each circle, the dot represents the center.

Y

c= 0 b =65 €=
: o= ST %/'\\ ]

—




Smdy Guide and Intervention

Spemal Segments in a Cfrcle o

Segments Intersecting Inside a Circl

e. -.If twe -chords
intersect in g circle, then the products of the measures of the
chords are equal. -

Find x,

The two chords intersect inside: the c1rc1e 50 th'e products
AB . BC and EB - BD are equal. .
AB-BC=EB-BD )

6-x=8- 3 . Subsfitution

- G =24 Simplity,

Coaxm= 4 " Divide each side by 5.

- o paTE __ PERIOD

Fmd x to the -ngarest tenth.

Ty = 1%
x* 41 ¥—{%=z0
Cxad) (-2)=0

)(l‘\‘c.;l-: .-I'Z..
xR

}(':.L\Cl

) | 8. ) ) e
‘\ﬁ ” b - ‘a gg;i%;f%g

(o =20

=5

R B . ox*e 1L
o x={8m g ‘- @

KOG = 3(0) “ia




DATE

9

o Special Segments in a Circle

b
N S R TS

i e . A CATCle, then two products are equal. -

* If two secant segments are drawn to a circle from an
exterior point, then the product of the measures of one
secant segment and its external secant segment is egual
to the product of the measures of the other secant
segment and its external secant segment.

* If a tangent segment and a secant segment are drawn,

o a circle from an exterior point, then the square of the

- measure of the tangent segment iz equal to the product
of the measures of the secant segment and its external
secant segment. : - ' H

Find x to the nearest tenth,
- The tangent segment is AB, the secant segment is BD,
and the external secant segment is BC. ‘
(AB> =BC-BD
- (18)% = 15(15 + x)
324 = 225 + 15«
99 = 1hx '
6.6 =x

s

=7 Study Guide and Intervention (onrinuca)

- Segments Intersecting Outside a Circle If secants and tangents intersect outside

. ABis a tangent segment.

Whoke (exdeniod)

PERIOD '

s

AT and AE are secant segrments.
AB and AD are external secant segments.
AC - AB = AFE- AD .

AD is a secant segment.
AC is an external secant segrment,
(AB = AD - AaC . -

Find x to the neare@ Assume segments that appear tn% be téngent are tangent, |
1 - 33 . e L\fz.Cnb;{-ﬂ%qu. Vo (8) =@t
22 18 [l =18y 4 2 128 =\ 2x+30
2.2k v22)= 06 UL = &y A1z 12y
2.2% 4 4B 10, 84 q.5 =

i th\C.;‘(ﬁvbS

4 el Mg 1
8= frsd Q
A = %V’f“'*
G = USK NG
e = X ' '
7. 35
21
35 (38)=lx2 )2\
- 1205 = 2y gL
o, T =21¥%

A1.h = X

77=x .
OEENYS
W= Nyt -
W eily-fo= o

(\H"D(Y"sljf’ '
M@)

Yo bt 3 (DEE
Y



.' .NAME” : ,‘ . DATE } PERIOD
Skills Practice =~ )

L Special Segments in a Circle
Find x to the nearest tenth. Assume that segments that appear te be ﬂ:angent are

tangent
| '%I\Li—%\l " \M_\S(m\)
Y= W) ’“—T - - |
- o )&: 1%.S - Ry \&x \%«:) |
* | > 18 (D)= @fﬂx
S |
() x = 12(S) 36 = xHx
yraly = Lo N 0= }(?’-’v%le&g
vt AUy ~L0=0 o | 0= (ke - %)
CH\’”\)@ -Dzo e

8. = S | 7. '
v
Q | | yt = IR
Ny s
- etk Kr=
SN Gu = x*F9% Ty
. & ¢ qx-q0=0 '
(x+ (-7 0
f:ﬁtf?@
8, _ 9 N -
) /\ N /\’\&r%\ ? (2 k.\'l;)}( = [?,(125
2l a5 | 2V l]ﬁ 2xFa2y =4y
3 3= Tyrlb »2\{”1%2,(‘,[40(;(3
22 =K - 2 .
2 (XxT+¥% -T2
[ O =K ( )

( m\@x >97
\CL K‘ %/}

=D
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EQUATIINS oF CIRCLES

Model Problem 2
What is the equation of the circle below?

Model Problem 3 and 4 _
Identify the coordinates of the center and the length of the radius in the circles below

(X -5 +(y+2)2=4  radius: L. Center: (é, ~Z)

(X+2)2 +(yf1)239 radius: % Center:d,_\ )

I;Z::‘:léfy the coordinates of the center and the length of the radius in the circles bglow.
) (X =172 +(y-3)*=9 radius: ?D Center: (l, _23__)
2) (X + 14)* + (y-5) 2 =16 radius: ‘-\ Center: (’_‘i, _i)
3) (X—5)2 + (y - 1)2 =25 radius: c) Center: (_E,L)

P

)

iy

S——




.,.:
g

4) What is the equation of the circle pictured below

&
&

// —N.\\\
g N
Al 1\
N Y
N /
K L

5) What is the equation of the circle pictured below

(k! C—&.S) \.'5\)
oduwg 4.5

=

C/Q/\f:tﬂ/h el (““(5 ,‘"35

‘1?::
3
20 LN
; X
ik
LS i
G

e

4 e
L}

v\w'}_

- (X * 5}1 A @34;537"-:- 20.75

@ + ‘5}”? (\/ +°§ =4




N : - DATE _____ _PERIOD ___
Skills Practice |
Equations of Circles = o

~ Write an equation for each circle.

1. center at origin, 7 = 6 © 2. center at (0, 0),r = 2 .
Pyl - Xt (32: 4
3. center at (4,3),r=9 A centerat (7,1),d =24 U= 12 .
O e G T FY ooy e
. center at (—5, 2);r = 4 6. center at 6, -8),d = 1 0 V=S

@*SY"‘“Q’} 2) =1 | CEAE (y+ €)= as

@%g 7. a circle with center at (8, 4) and a radius with endpoint (0, 4) L | o

b 2@ 8. a circle with center at (=2, —7) and a radius with endpoins (0, 7)

. %ﬁ 8. a circle with center at (=3, 9) and a radius with endpoint (1, 9)

i

%1, 10.a circle whose diameter has endpoints (~3, 0) and (3, 0)

] Graph each equation.

! 1La? +y =16 S 12,60 - D2+ (y 42 =9
I T T IF _ i V] (\ }L_}>
f f..r’,,‘ \"\\ . v _\\\ i
2 / 5 ydsREx r=3 |
A ~
‘ o x . | : f {
' / > g R o ﬁrg) ‘ 2
Ay }r ) . - =f , 3 et
Nl T ' [4) X R -

i




Homework 6.10: Equations of Circles Name:

Math 3
,'QLe If 2 is not a perfect square then leave r in simplified radical form but use the decimal equivalent for
"~ graphing. Example: of12 =243 =3.46 — 2‘ -—LB
1) Graph the following circje: _ CZ { 5> =% @@g@ =4
a. (X-3)2+(y+1)2=4 "5‘—'\> b, {x=2)2+(y-5)2=9 c. (y+4)2+(x+2)2=14
t L N A
% V’L o]
/ EEEA
< = &
7 A\ vl ™
4 ® \» /)a
s \ L/ / N
{/ \\ e . ~ i ﬁﬁ; B }M
\ ! \ 7
\\m '_,,,/ 9 N /
Ny L
v v \“ﬂ—’

2) For each circle, identify its center and radius,

o [x+3)2+fy—1)2=4 b. b.x@+{y-3)2=18 C. |y +8)2+ (x+2)2=72

Center: (:% ;\ ) Center: (O ,%'2 Cenfer:("’l—':’g 2
Radius; [ . Radius: \[T% "iE!?. =% Ja Radius: \F71-: Jﬁ%hl:é\Ji
= 4.24 = Bt

3) Write the equgtlion of the following circles:

C4,57) (-5

/ 5 (=5 TOAT =S |
) @4*?)1%@%51:"'5 . a_»;j 2x-~ BECE 1379
L/ ‘ |

5) Compare and conirast the following pairs of circles

a. Circle #1: (x- 3)2+ (y +1)2=25 b.Circle #1: [y + 4)2+ [x+7)2= 6
Circle #2: (x + 1)+ {y-2)2=25 Circle #2: (x + 7)2+ [y + 4)2=36
Seorel. NLed A | Sem e, Caurcfons




Practice: Arc Length & Area of Sectors Name:

Math 3
'@xamp’le: Bx Tt . *\
) ' Arclength of a sector (s) = ———7— Arep=. Gmr?
K L150°%3.14%4 . 150-3.14 4%
180t | 360
' o VO47 Car = 2054 e
su? Arens? = 10.47 tm : 2054 oy

\.
Find the length of the arc and area of the shaded region, Round the answer to two decimal places. { usen = 3.14)
B

L=

2705281 (2.

560

A =
10y 12>
30

v LengthofthearcOP=_\9.% cn. LengthofthearcEF = 37, r? .
e

Areaofasector=_ 223, Dl Areaofasector=_ 13 .9 (™ Aresofasector= | b9,

5% 6)

Lergth of thearc JK= 95.85 c%— Length of the arg GH = 5, LFCI Wa, Length of thearc AB= 20, g Chn
Area of a sector= _ 5% . S0 Cer Areaofasector=_ 0. 12 >  Areacfasector= 12 S. B9 , Cint

7) 8)

— ‘
" ‘_:’«?Lemg*téh of thearcCD=_ 2.9 b w~ LengthofthearcPQ = &?3 O \ L { Lengthofthe arcST= Sf A ‘-} e
Area of a sector = \ ?)‘7 :Z- “? .W‘?/ Area of a sector= _ S-:?,% . S‘z \H_'V Area of 5 sector = ] \ S .M? ! lA»L

(o)
ok
Nl



Find the missing one. Round the radius and central angle to the nearest whole number.
Round the arc length to two decimal places. {use n=3.14) 1 ‘\T'WI 52 [ =

1581=

50- 211
2o

' s=96cm
; !

210 1S S . 5=15.87m R

240 Radius = \5 b~ Radius = r—] fAn— Radius = H O N

© 4]
Central angle = 2\0 — Centralangle=__ BD Ce«ﬁtraiangle____ SD

Length of the arc PQ = 54,98 u. Length of the arc AB = 15.57 Length of the arg EF = 1 Q‘C»W—

Find the missing one, Round the radius and central angle to the nearest whole number.
Round the area to two decimal places. (use m=3,14) .
85 - 10

2 =% -3

|
Radius =_ LP Q \’ ' Radiusg = \ D L""-—' Radius “—“l q S
. ; o
Central angle = \ C{ 5 Central angle = €S _ Central angle = LS

frea of asecior = Sc\ L lo ~C "(‘?" Area of 3 sector = 7 LL . l g I:««.L Area of a sector= \ ! \ A g Cm)“'
Find the arc length for each sector. Round the answer to two decimal places. { use n=3.14)
S7.3% = 2¥ormrt |
1) 3 Lo
o X 1
DZ) g(s? - 3{9@ |

4=y
Qu.211 - 4

Laag— ]

Hed

= Area =153.86 cm’ Area = 529.35 in” Area=52.33 m’
Lengthofthe arcYZ = 2. ] CIGI Cm lengthofthearc AB=_ | Q,), 1% {r. Length of the arc KL = 20.9 4 [

/-\\ﬁ

A
)



Honors CC3
Areas of Circles and Arc Length

Exd: Find.the area of the shaded region. Give answers in exact form unless otherwise stated.

SCEtN - T‘(Ic:u\s\e
2t - 06

3,0

@’_?@

9
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