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SM2H Unit 6 Circle Notes

0.1 Circles
Objectives:
» Sketch the graph of a circle, given the equation.
+ Given the general equation of a circle, complete the square to find the center.

Circles

Circles with Center (h, k)

General Equation X z_}%z\‘_ AxtByt(.= O
Radius ad r

Circle: The set of all points in the xy-plane that are a fixed distance , called the radius, from a fixed point
(h,k), called the center of the circle.

Standard Form of the Equation of a Cifcle with radius 7 and center (h, k):
(x=h) +(y=k)" =

.eneral Form of the Equation of a Circle:
x*+)° +Ax+é,+€= 0

To find the standard form of the equation of a circle when you know the general form, complete the square for
both x and y.

Distance Formula Midpoint Formula

N+ (29" = - ~
B o - - XiFe Yitya )
(G e

Example: Find the distance between the two given points.

1. P =(-2, 10)and P, = (5, 4) 2. P=(3, -6)and P, =(=5, -7)
D m (_W -4 )L D:w C’o"'{'S)L'l’ 6-{9'\'1’7 )Z
V= 99 * 36 b W
D S
PER VTS ps Y s

o _lample: Find the midpoint of the given points,

wifd, -6)andP =(-5,8 4. P=(-3,5)andP,=(l, 8)
(3* "“’*9> = (—\J D 3+ 54'35 = Q—\J 1:32-_ orC—l,b.s)
Y,
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5. Exampier: Write thestandard form of the equafion of the circle with radius » =4 and center (hk !

A
=(4,3)
Then graph the circle. ( W ‘n)z-\- (%__KBZ'; r z
>
Equation: ( X"‘I‘Dl‘\‘ Oj"‘?))z: L‘\z or OC-LDZ‘}‘ ( 34’?)) =) (P Q

y
100\
p g
g
lJ
< ] N
e V. \\ /X
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I
- /r
M, LA
1
AV

Examples: Find the center (h,k) and radius r of each circle, graph the circle.

6. (x+1)" +(y-2) =25 7. 2 +(y+6) =20

center: C_—'\ | 7) center: (O / “(ﬂ\'

radius:_ 5 radius; {20 = 4.5

y : y
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Examples: Complete the square.
8.1 -8x+7=0

X=8Y  =-7

X 58y 4 = =7 442
-1)=-q

Examples: Find the center (h,k) and radius 7 of each circle, graph the circle.

I

8. x*+y*—6x+2y+9=0 y
10,4
center: ( 2 —h
>f— z
radius: \
*-6x  ty2g = -9 < > X
A4 otk 2g = —q 4 g - HHHH
2 2 _ g
(X3 (y+i)= | 5
¥y
Examples: Find the radius if the diameter is given,
9. d=8 44, 1047 ¥ 1.d=V6 42 92,4
g2 - il 2-"""':'2
r=q =2, '
R =2

Examples: Find the standard form of the e(juatioﬂ of each circle.

9. Center at (-3,5) and a diameter of 24.

Radius: \ 5.4

— 2
@ ion._ (S + (X-5) = 144

=243 2
center:__ (=3, 5) . R
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" 10. Center at (1 .0)"and containing the pmnt —3 2'?

Center: C\ ; O\'
Radius: "rz—é ovr Y.,5

2
r2 :‘6_;9) =20
Equation: ¥ -31 + (‘52' =20

(x-{)* + (4-0) = Y‘
G-+ (2.-07‘ r*

b +
. Lo -Zc,j_ \;'2. '—____-? e ‘i— {bb\‘s

11. Endpoints of a diameter at (4, ) and (0,1).

Center: ( 2. s Zﬁ
Radius: {5 or 2.2

Equation: (_ 2.8 -*732"*' ( 3;73"2: 5 L

r_’).:_ 6’%7‘ = 6 7. ' .,\\
Diameder” ,dgmﬂ'}'

252 ; (4'5)_ ot O\\m'lef
(22) 4o a4l
7 (.01'0 ( 2 J -3—2_: >
rz V) (-2
%) +(3-2) Czsz
z g or. 2,9
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6.2Circle Vocabulary, Arc and Angle Measures

Circle: All points in a plane that are the same distance from a given point, called the center of the circle.

Clhord: A segment with both endpoints on a circle.

A ———
@ g AB isachord.

Diameter: A chord that passes through the center of a circle.
M

® MN is a diameter.
N or NM

Radius: A segment with one endpoint on the circle and one endpoint at the center of the circle.

@ CD isa radius.
D .

8cam‘: A line that intersects a circle at two points. -

E
F cff?isasecant. -
eY Fe

Tangent: A line in the plane of the circle that intersects a circle at exactly one point.
F—

Point of Tangency: The point where a tangent intersects a circle.

El G Line/lisa tangent. G is the point of tangency.

Tangent Segment: A segment that touches a circle at one of its endpoints and lies in the line that is tangent to
the circle at that point.

M
N MN is atangent segment.

M petnt of hnssneﬂ

Example: In circle P, name the term that best describes the given line, segment, or point.

Dlumexer - Powntof Tanger®y
EG Chovd  F Sesant

radiwd BD mgen{.

radiud P Ccenter

3 3@y

. . : \ \
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. . \ . 3 w
Example: In circle Q: identify a chord, a diameter, two radii, a secant, two
langents, and two points of tangency.

chord: ‘ﬁ'v\ -ﬁf--‘, mecam: Pjii
diameter:?-é_ tangents: W N‘::

radii: ‘é—P' point of tangency: -P, M
&e

> - . . . . S 1 o
Minor Are: All the points on a circle that lie in the interior of a central angle whose measure is less than 180°.

g

L)
Major Arc: All the points on a circle that do not lic on the corresponding minor arc. i W WLSO

—_— 3 e w .
AB 1s a minor arc. ADB 1s a major arc.
A
° '

Measure of a Minor Arc: The measure of its central angle.
———-ﬂ_—

Measure of a Major Arc: 360° minus the measure of the minor arc.

—
mBD = 100° : “

mBCD = 360° - 100° = 260°

Semicircle: An arc whose central angle measures 180°,

\80

PR is a diameter. mPQR = 180°

Major arc: Minor arc: 6\ —4S . &j{rarcﬁ Minor arc: i
,,,,6%-_- - == m UKg = 270 m@:Qo
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Congruent Circles: ircle : . .
ircles: Two circles that have the same radius.  o0me 23 € / sSameé 3Me

that have the same N mcasure anci
T cvles must heve

a,
_Congruent Arcs: Two arcs of the same circle or of congruent circ les

. — —
xamples:  Arearcs A B and C D congruent? Explainyour reasnnin%. Adme vadtus .
b)
) ’ g
75 n ~ /b pi>
o> A

\¢ Pl VS

S AB % cD

\Jem‘c:z.O S
u_)h\'7 and ceptrale. S whsz diﬁcren-f-
VoA uS

Adjacent Arcs: Two arcs of a circle that share an endpoint. -

m——— . MS
Arc Addition Postulate; The measure of an arc formed by two adjacent arcs 1 the sum of the measures of the

two arcs. A B

Ty . . 3
A B and B C are adjacentarcs.
— > N

mABC = mAB + mBC c

What theorem did you use to find it? .
W

— . |\ '12'55 53 ‘
a) mD C 7;35' \CIMI c"oé- d) mk ED =53 wﬁ37MeM £
b) mB B C =4S \80-38= 4S5 ¢) mABE:'-Zeg 3
why? S«fp'MUlﬁL.S Ave Md.;‘hmoozaf"ab.e
c) mEDCE 38' 53+5=%f ) mABD = ZlS SHUSEES= 21S °
7 Arp Addthon Fostulate Ave. f’oan‘ﬁm RSk fe

Inscribed Angle: An angle whose vertex is on a circle and whose sides contain
chords of the circle. '

Examples: AC and BD are diameters. Find the indicated measures.
WA

) Intercepted
InterceptedArc An arc that lies in the interior of an inscribed angle and has A;cp

endpoints on the sides of the angle.

WARNING: Don’t get inscribed angles and central angles mixed up!

Lare
Central

Angle

e ore =26
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: : ; - > of its intercepted arc.
Theorem: If an angle is inscribed in a circle, then its measure is half the measure

A Example: A
1 ’ me ADB = e
N \
meLADB = —mAB . —
: " 2 P \ 20 wAB = 1200
—
B mAB = 2m ¢ ADB

B

Examples: Find the measure of the inscribed angle or the intercepted are.

mDF= =722 msK = t{z— ' mxXWZ = (1272
m =4y MLe=2 _
Inscribed Poég;on: A polygon whose verticesfalllie on a circle. l m X/Z;- — Zz'q‘

ed Inscribed .
Tnangle Quadrilateral

d

e Ifa trlangle inscribed in a circle is a right trlangle, then the hypotenuse is a
-diameter of the circle.

A
If AABC is aright triangle with hypotenuse 4B, then 4B is a diameter of X
c the circle. —
L
e Ifa 51de %ﬁ%ﬁgle inscribed in a circle is a diameter of the circle, then the C B

triangle is a right triangle.
If 4B is a diameter of the circle, then AABC is a right triangle with AB as hypotenuse.

Examples: Find the values of x and y inoP,

a)

Explain which rule or theorem you used. XK+2x4+90 < 8o
. qo

<20 @

x=20"y=940°
| Tuxled AThm WSibed A<thym - Instibed At .

N g —— -
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Theorem:

Cibed Quddviaderal thm .

o Ifaquadrila I T

9 teral can be inscribed in a circle, then its opposite angles are supplementary
[‘ E F < .
i@ =

l meD + mel' = 180°

. mel + meG=180°

G
Examples: Find the values of x and y.

={\0 Y=e7" x= 0% y= 120 =99 y= 40

Theorem: :‘g.‘ Treexibed Auad Thin fov 4, b & C

o Iftwo c%bi%éersecglhnse € cm t}mmw of each angle formed is the average of the
measures of the arcs intercepted by the ang

le and its vertical angle.
Qrc
f;.\ 1 — —
‘, le=mA3=§[mABv+ m C D)
1 a
mLZ=mL4='2-(m§_€+ mm e - NC"‘QC
- =
Examples: Find the value of x. Which Theorem or Rule did you use?
oveC
a) 1162

B

ary
A

o 2
110°
D oxt
& T d) B s 1T
X =
: . \rs aml
..

»'F AR =TI 7
amle arxt arc " o oAC
e el

nle = 1
G 0""37’1 i+l“—f

254 ’-'-X-H%(
| 126= X1
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SM2H 6,3, Inscribed Angles, Chord, Tangent and Secant Theorems Notes.

Theorems about Chords: DiGw.eler [C,‘\a’rd Thin -—-!:_ \O&W

e Ifadiameter of a circle is perpendicular to a chord, then the diameter bisects the chord and its arc.

O

_— — —

F
B/—\':r[\% G If BGLFD, then ED = EF and DG = GF
- ARE - .
kj,)

- o Ifonechordisa perpendicular bisector of another chord, then the first chord is a diameter.
Conuve R €

J @K lf]_K‘_Lm and MP = PL, then ]E is a diameter,
L .

Examples: MNisa diameter of circle P. Find the length of AB

a) b)
12.$
+H2.8
2.5
AB = AB= 25

Exanples: Determine whether AB is a diameter of the circle. Which Theorem or rule did you use?.

AR Nor Olamerel  AB is Din€Te®  AB Mot pDlangre &

wha? T why 7O L - )
9 @ b.‘sec:l-zol hot b-‘sédco{.
_,L- Bltsm “M . |

TR Y PR v - g gr g g
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T aveZ ave then olaoq‘-‘-:m

* Inthe same circle,

Converso_

or i|'| conyg » rnlae I 3 5 i .
two chords are congruent ”E‘rllt.n( circles, if * Inthe same circle, or in congruent circles, if
corresponding minor ares 1en their two minor arcs are congruent, then their

ares are congruent. corresponding chords are congruent,
B B
A A
& C
D D
e = — — — — e —
IFAB = CD, then 4 B = D IfAB = DC, then AB = C
‘-

Examples: Find the value of x. Explain which theorem you used.

a) C _ b) K fe

A k S v;'\ o AeL=
_ b qy=8)
@ 33 \ =q
¥i= Zl x= q

\
. L 3 o
Theroem: Qi’:‘d e Foluoril . | Why? e,h.ol’d - QM . H‘A-h ove ?—-‘GJVC-
What is true about AAHB and ACHD? (‘,eﬁhﬂ-ﬁ. LS

c) 152° d) XZ and YW are diameters
Sy+1=215¢
W

sy = 19° 5x +2

X
7 e 7 SE=dT
(50x + 2y 3 5= ©
X X =q
@ i
hTI t Heal L(S =

Which Theorem did you use? Why? JeV o

Chevy = cheval  amd areZave

L] : ’
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Theorem: 'J:WV%Y?M -rh’m

ths o
* Iftwo chords intersecl inside a circle, then the product of ll:lc lrcgﬁord
equal to the product of the lengths of the segments of the othe

A g N

f the segments of one chord is

D

Examples: Find the value of x.

D
. z'-tsa "’Z‘Z‘
z%ﬂ =
v = 5.8 7 BX= b 6 z,q
Yy = Ho

¥ 8 x=ab

- wlfey =] NG

@*"

' ¢
Theorems About Tangents: - | &N A raA‘u—S '

* Ifaline is tangent to a circle, then'it is perpendicular to the radius drawn at the point of tangency

B

Ifline / is tangent to circle C at B then/ 1L CB

-e Ina plane:', 1¥|a line i%erpendicu]ar to a radius of a circle at its endpoint on the circle, then the line is

tangent to the circle.

If/7L EE: then line / is tangent to circle C at B.
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3 B3

Examples: Find the length of the mise:
circle ane'tangent to the %ircle_ € MISsing segment. Assume that segments which appear to be tangent to the

QTS = 52

o O

Examples: Determine whether AB is tangent to the circle. Explain your reasoning.

a) bk # 2 2'? A
246 F 6.8
- qq° +u.:.‘_'=?_. oS ? e
284,77 £ 27025 w2 = 4624
net Lt 4
Ts Qv L
5 \_rlur'rAne.Em—) "Ta.n T J

Isthis a R+ angle ! 5
Toe>+ne Fythag . Thm woric. .

mmcman it andaida a Alvala ara hath tanaant ta tha Aleala than thav ara
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Theorem: If two segments from the same point outside a circle are both tangent to the circle, then they are
R

congruent.

If SR and ST are tangentto © P
at points R and T, then SR = 3T,
T

Examples: DE and DF are both tangent to ©C. Find the value of x.

%) & x+10 “rangent b) «ra,n;xej‘:'
D
17 Tangent- ’;mn‘jdé’ bx-2 =4
X0 =\7] y= (
X="7 X=1

Theorems About Secants:

Intersecting Secants Theorem
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 equal to the product of the measures of the other secant
segment and its external secant segment. §

(o {2x4-©:‘?(ff+zx+3)
16 (23197 A (1242X)
20X +100= 08+ 1&¥

2X = 8 X___.q

In the circle, MO and MQ are secants that intersect at point M.
So, MN - MO = MP- MQ.

1027 = 9(q+x)
o 2.70= @[+4Yy
\0 » - Ig9=9 %

¥ a - 21= X

Examples:

M

a) In the circle shown, if MN=10, NO=17, b) In the circle shown, if NO=2x, MN=10, 6§\
MP=9, then find the length of PQ. PQO=2x+3, MP=9, then solve for x.
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ﬂm—secting Secant-Tangent Theorem

tangent segment and a
' geaasurg of the tangent segrslf:;tn't segment are drawn to a circle from an exterior point, then the square of the
is equal to the product of the measures of the secant segment and its external

‘cant segment.

X =29.19

In the circle, UV is a tangent and UY is a secant. They intersect at point U.
So (UV)' =UX-UY .

_ Example:
In the circle shown above, if UX=8, and XY=10, then find the length of UV.

Theorem
gent, or two tangents intersect in the exterior of a circle, then the

If two secants, a secant and a tan
measure of the angle formed is one-half the positive difference of the measures of the intercepted

arcs.
Two Secants Secant and Tangent Two Tangents
D
B
B
B
A . al\ +hree
) . . C Theorem)
ma=—(mDE~ mBC) miA= —l-(mDC—-mBC) ma=—(mCDB-mBC)
2 2 2

Find the Value of x. _ mﬂ\e = 2T

260-X=M.Z o = 30 -x-X
= 302w
- Sm

2
Why? M ey Why?v'fdni}u‘\-l—ﬂ\m‘ X=1S0

biyac — livle are biq arc—titHe o
V‘ ‘ﬁ__’___;—_q
= © >

—_— N s -
v -
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__4 Aveq ef

crele = ap. > Circumference ofcirele =2
o2 6.3 Arc Length and Sector Area Notes

: : ” ca
Are L =—. i -  clra
¢ Length 360 C'rcumference of circle = 0 2ur

Arc Length
. ; —_ 2 answerd -
xamples: Find the lengthof 4 B . Write your answers in terms of 7 and as decimals rounded to the nearest
bundredth. y R

136 o1ros LS00
o T T

Loy
s 5

Y - . = “Tr

ector Area Sector Area 360° area of circle 360° ]

"3

Examples: Find the area of each sector. Write your answers in terms of 7 and as decimals rounded to the

nearest tenth.
-=-:_—___———'_,__"_.
a) b) % ©)
‘Area = Area= Area =

.@_5...1\’33 ~ 2108 210 q- 17 0l6TT 120 . 4z201T

C 0 1 " T3ee 260 . — 260 200 1 "“3"50"
(ZTTemE
oV
\ 4,2 £ 37‘7cm&
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