Math 3 Tangent Lines of Circles Unit 6

SWBAT solve for unknown variables using theorems about tangent lines of circles.

angent ta a Cirel A line in the plane of the circle that intersects the
Tangentto ac"cl—e circle in exactly one point,
Exi (AB). Ex: Segment AB s a fangent to Circle O.
i 2 e P The point where a circle and a tangent intersect.
Point ojf Tangm; 3 Ex: Point P is a point of tangency on Circle O.
Tangeni Theorem 1 | g Converse Theorem 1 ! | '
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If a line is tangent to a circle, then it is perpendlculor
o the radius draw to the point of fangency.
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Example 2: Find x. All segments that appear tangent are fangenf to Circle O. CZ o= ,\: >

a)

| 40

K o4 o152 =560 l‘ll

Example 3: Is segment MN tangent to Circle O at P¢ Explain.
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AT T T LU L b Db et bbbttt et e ;

, A .-._‘,.; If two tangent segments to a circle share a common endpoint outside the circle,
" Tang:e_rji"_{h_?cla:rem 2 = then the two segments are congruent.

mple 4: Solve for x.

- Circumscribed vs. Inscribed

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

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

........................................................................................................................................

; N_ﬁlgﬂffﬂ‘_ Tlihemem 3 IR When a polygon is circumscribed about a circle, all of the sides of the polygon
: (Clreumscribed Polygons) are tangent to the circle. :

[
............................................................................................
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Example 5: Triangle ABC is circumscribed about ©@O. Find the perimeter of friangle ABC.

B

~—-\E
/% X
AN,

7 F 8 ©

You Try! Find x. Assume that segments that appear to be tfangent are tangent.

Q) / JB ‘\\ b)

c) SV
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Math 3 Chords & Arcs of Circles Unit 6

SWBAT solve for unknown variables using theorems about chords and arcs of circles.

Any segment with The given point is called the

: i i :
é €nd po:nty that are the | T : Ceﬂ"’(/‘ ; !
i : 5 i L . i
f; center and a point on the circle is a i ;  This point names the circle. i
§ rad:vs S —— ;

Any segment with
ondpo; ndg ~ thatare

N
Mmfﬂ/'ER CENTER OF CIRCLE

on a circle is called @

Chord

Circle: )O\ —
Rodius:% 6(- Z‘lo

Chord: Ep

—

Diameter: AC—

Since a A\ I N+¢ 4 is composed of two radii, then d =2rand r = d/2

e i e R e e e et i b bkt

:: Within a circle orin congruent circles, chords Within a circle or in congruent circles, congruent :
! equidistant from the center or centers are : chords are equidistant from the center {or

| congruent. : centers).

If OF = OF, then AB = CD, : IfAB = CD, then OF = OF.

| (R———— g e e s e brmamememe e Tt e e
E Theorem 2: : ~ Converse Theorem 2:

...........................................................................................................................

I |

: Within a circle orin congruent circles, congruent i Within a circle orin congruent circles, congruent
i central angles have congruent arcs. i arcs have congruent central angles.
1 ]
| |
i 1

If 7 AOB =~ CON, then AR = CD. IfAB = (D, then s ADB = . COD,

Within a circle or in congruent circles, congruent i
chords have congruent central angles.

AR = D, then ~ AOR = - (O

Within a circle or in congruent circles, congruent
central angles have congruent chords.

|
|
|
!
; T2 ADB w2 COD, then AB = (D,

Converse Theorem 4: ,
e e e e T o

Within a circle or in congruent circles, congruent
arcs have congruent chords.

IfAB = 17, then AB = (D).

i Within a circle orin congruent circles, congruent
: chords have congruent arcs,
i I0AR == (D, then AN = (D).
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Example 2: The following chords are equidistant from the center of the circle.

a) What is the length of RS¢ b} Solve for x.

! Inacircle, if a diameter is perpendicular fo a f’ ¢ \\\ “

': chord, then it bisects the chord and its arc. ~, AL Te 18 A ” B

:['"—-r— ''''''''''' Srv A e g e s g 8 2 L A S P R A A S AR -:E ------------------- 'D'—-j ---------------------------- -Q ———————————————————— 1‘
F ~ Theorem é: o i It ~ Then...
e T Sl S V- AB is a diameter and CE = ED AB 1 CD

! i p 5

|

- 's

i i

In a circle, if a diameter bisects a chord that is not i ‘i‘ !
: A 8 At B 'I

| ] |

I |

i |

i @fhen it is perpendicular to the chord. |

..................... SN * S E—
If Then i
! AB is the perpendicular AB contains the centet of 'I
i bisector of chord CD 00 |
! C !
. In acircle, the perpendicular bisector of achord ! :
i contains the center of the circle. i A B i
} 1 ]
i | |
i ' D !
Example 3: in ©O, €D 1 0E,0D = 15,and CD = 24.Find x. Example 4: Find the value of x to the nearest tenth.
T 1
yfc FEC= 10
2 e 7
><2+(?, — (9 X +0Y=100
7\1: ¢

@ )(ZH‘/‘/:ZZ)‘
)(?; 5/

¢
VA \fg\z—
/\
=+
35
/\ﬂ
X ~ /08 \Vr
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“Inscribed Angles

SWBAT apply the rules and theorems of inscribed angles to solve for unknowns.

Math 3

Unit 6

MajorArc: | MinorArc: semicircle:

An arc of a circle
measuring more than or
equal to 180°

An arc of a circle
measuring 180 °

An arc of a circle
measuring less than 180°

=
|
|
|
|
|
|
'
'

its vertex is at the center of the circle.
In a circle, or congruent circles, congruent central angles have
congruent arcs. 0 o i Toe
g C @/\L(a\ L ~ l A

Example 1: Identify the following in ©P at the right. For parts d-f, find the measure of each arc in OP.

a} A semicircle b) A minor.arc c) A major arc \
7N IO — A A D\ e
SQ = 516 = 5RX ?11’6,5Q,@& RTG A
& HAD
d) 5T e) STQ f) RT S\«/ 145°

eSS m e EmAsESRen SR R AL RS }"'"'""______"'""'______“"""'___“‘---'—____‘_“.“.""""'_________“'-'""""__T ______________________
' s Aninscribed angle is an angle with its vertex "on” the circle, formed ! / s

. iscribedianoles by two intersecting chords. ! EG’ o

| Inscribed Angle The measure of an inscribed angle is half the measure of its .

¢ Theorem; . \ 0 ;l /7_ acc intercepted arc. | meDEF = LmbF

.............................................................................................................................................

Z'anqlt —arc

Example 2: Whatqre the values of a and b¢ You Try! What are the mz4, msB, m«C, and mesD?

RSP REEREREEE HLLAEL EEES S ittt

<‘@ 60 106" MLA:qjo
e w0 (7N 100
q 140
2 \ C
.57 NS N2
s /D\
Corollary 1: Corollary 2: Corollary 3:

Two inscribed angles that intercept

the same arc are congruent.
l,“—--ﬁ\

4

A

An angle inscribed in a semicircle is
aright angle.

C

The opposite angles of
quadrilateral inscribed in a circle are
supplementary.

mple 3: Who‘t%q'he measure of each numbered angle?

b)

-lat
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You Try! Find the measure of each numbered angle in the diagram to the right.

q) mal= qDo b) ma2 = H()o

c) m43=q0° d) maa="]?

Tangent Chord

i Angl

"on" the circle.

:
! An angle formed by an intersecting tangent and chord has its vertex

'Télriﬁlélﬁ'it-‘éﬁ'_dr:ﬂ'i | The tangent chord angle is half the measure of the intercepted arc.

-Ang';__lé;‘.;-—]fh‘e"ﬁfém:s-j, Tangent Chord Angle = "z (Intercepted Arc)
Example 4: In the diagram, SR is tangent to the You Try! In the diagram, Xj is tangent to © 0. What
circle at Q. If mPMQ = 212, what is the msPQR® are the values of x and y?
5
0 N\J .
1)
Q '\
N
M R S N
> K

Practice: Find the value of each variable. For each circle, the dot represents the center.
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Math 3 - Angle Measures and Segment Lengths Unit 6

OBJ: Apply the rules and theorems of segments to solve for unknowns.

e e oy s s o o, 808 8 i S e T T S S TS,

The measure of an cngle formed by two lines that
‘ intersect inside a circle is half the sum of the
measures of the intercepted arcs.

Example 1: Find each measure.

a) - m£Ll .mLb

~& XA (S q2 - 'L
”( Y @

Example 2: Find the following angles.

a) mzMPN

You Try! Find the following angles.

a) x

y sy
e Ce x “_*:;_,:-

—

i N S S = SR TS S

Theorem 2: iy SRR

The measure of an angle formed by two lines that

. intersect outside a circle is half the difference of the |

: measures of the intercepted arcs.
(2p 490 ©

c) Arc AB

220 I
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For a given point and circle, the producf of The leng’rhs of ’rhe ’rwo segmen’rs from the point to the C|rcle is
constant along any line through the point and the circle.

4

e e e S St A Tt i e b= =¥y -8

i Try! What is the value of the varidisie-toThe nearest tenth?

FIH5:130:0 " W0k=q.

Algebra Find the value of each variable using the given chord, secan(, and tangent ¢ See Problem 3.
lengths. If the answer is 110l a whole number, round to the nearest tenth.

15. 16. 17.

LN 19, 20.
.r. \\i. r}"
‘ |y %
x"—'_"_' J/]___,_..
|
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\{_A: C-ayxl
_ Equations of Circles ' ~ 3 b Unit &

rd form,

Math 3

SWBAT graph circles on the coordinate plane and write the equations

Standard Form of Circles |

I
L ox by = bENt0=r
L

— e M mEE WES Ema E— s S S S G e S s e

N Paint on the

I Center: I'Radlus | rolnton
| circle:

(k K) ! i

e

Example 1: Write the equation of a circle with the given information.
a} Center @0), Radius=10 b) Center (2, 3), Diameter=12

F P L=

3 P - X=1 =3 b

X=0 \/’g r’,lo X.2=0 ¥-3=0
Y4y = 100 (-2 + (4-3)' = 3

Example 2: DeTermme the center and rodlus of a circle the given equohon
_7 ) (x+3)°+(y- 5)* =81 c) (x+4)° +(y+6)2=1
@+~ 4 2 4 Y vieo V-520 28 X+dz0  yHe=o (%l
X=0 yz0 )/ 2Jf X=-3 N=5 y

Example 3: Use the center and the radius to graph each circle.
a) (x+2)+y* =64 i} o) x*+(y+4? =36
=0 Y=o =64 il _ X=o Nagzo =30

Center:(-2,0) Center: () r‘l)

Radius: =

Radius: = §

age . & Example 4: Write the equation of a circle with a given center
Writing an Equation with a (12, ) that passes through the point (5 -1).

Pass-Thru Point

Step 1: Substitute the center (h, k) into the equation

Step 2: Substitute the “pass through point (x, y)"
into the equation for x and y.

Step 3: Simplify and solve for r2,

Step 4: Substitute r2 back into the equation
from Step 1.
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_____________________________________________________________________________________________________________________________________________

Writing an Equation with Two Points

| Midpoint Formula
ORI o 1 ontheCircle IS 2 O _1
. Find the midpoint (radius) between the two endpoints, and : Ru/orhge 0{_% (Ve @ (X-Hm ~rye t

then follow steps 1-4. | | “e oy <2 ? |
b s mn e S R S S M) Ty TSI, PN [}

A P S
sy =72 -1 ==Y \[—-|

() ~y-0 54

Writing the Equation of a Circle in Standard Form

Step 1: Group x's and group y's together.

Step 2: Move any constants to the right side of the equation.

Use complete the square to make a perfect square frinomial for the x's and then again for the y's.

Steps: *Remember, whatever you do to one side of the equation, you must do fo the other!

Step 4: Simplify factors into standard form of a circle!

imple 5: Write the eqquo circle in standard form. Then, state the center and the radius.
a) X2+y2+4x-8y+¥6=0 b) x2+y2+ 6éx-4y =0

c) x2+y2-6x-2y+4=0 d) x2+y2+8x-10y-4=0
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Practice: Arc Length & Area of Sectors Name:

Math 3
/Example: T 2 ™\
1 Arc length of a sector (s) = ———%— Area=. Omr
g e
K _150°x3.14x 4 _150-3.14- 42
! = — 2
s=7 Area=? =10.47 cm =20.94cm

N
Find the length of the arc and area of the shaded region. Round the answer to two decimal places. {emratd)

1 70 2)
2/‘ :’i wr%orw(—

200 L{ Corele
(N A e
N C=1d
e
'g -

Lengthofthearc MN= 56.55:n LengthofthearcOP= |4.2%m~ LengthofthearcEF= 5 ).

Area of a sector = (55‘1-’” in" Area of a sector = l (o 5 9 SC‘M'L Area of a sector = ?(g q .{gjml

6)

4
A o
v, L Sldam |
q 21‘5 P &7_ 2l
A "3

3

4)

. (U2
engthofthearcJK= 5 5%%"  LengthofthearcGH= 3&9' . |\ LengthofthearcAB= Z0- [ lcm

yAreaof a sector= 55951 " Areaofasector=_ 4. 7% m* Areaofasector= |45-39cn®
7) c 8) 9) S
T
190°
» o L B
P ‘
D
Length of the arc CD = Length of the arc PQ = Length of the arc ST =

Area of a sector = Area of a sector = Area of a sector =
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S=ar lugty

Find the missing one. Round the radius and central angle to the nearest whole number
Round the arc length to two decimal places. (use 1=3.14) l

1587 3)3‘”

74
/4{/7 E
—5(’ - t s=96cm
6 A
B F
A
s=1587m 7V"\

Radius = Radius = Radius = l l 00 ¢ ""‘/-\

o
Central angle = Centralangle=_| 7 q o Central angle = 22 f
Length of the arc PQ = Length of thearc AB= ( 5 % I Length of the arc EF = Chuc 44
Find the missing one. Round the radius and central angle to the nearest whole number. ﬁ b= /500 RALES
Round the area to two decimal places. (use n = 3.14) = [ (
1) X 3)
6 ul (0 ‘;‘ 30 (T
. . '
Radius = (a \F )t Radius = Radius =
0
Central angle = 199 1 Central angle = Central angle =
_ N |
Area of a sector = 5“\ -bb £ Area of a sector = Area of a sector =

Find the arc length for each sector. Round the answer to two decimal places. ( use n=3.14)
1} 2) 3)

] Y
A0 (
8

A

Area = 153.86 cm’ Area = 529.35 in® Area = 52.33 m*
Length of the arc YZ = Length of the arc AB = Length of the arc KL =
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