Geometry Ch. 10 Notes: Circles DRHS

10.1 Notes: Arc and Central Angles in Circles
Objectives:
e Students will be able to find missing central angles in a circle.
e Students will be able to find the measure of arcs in a circle.

A central angle of a circle has its vertex
Central on the (‘/Q\/Ct{\f of the circle, and ¢
Angle of a ' .
Circle its rays are the __ \“a 0\! nus of ¥
the circle.
N Arc
An arc of a circleisa _ o110V of
Arc of_ka'~ i} the circumference ot[ the circle. In A 3
Circle |  other words, it is part of the curved
outer portion of the circle.

Exploration: Use the following link to explore the relationship between a central angle and its
arc: https://www.geogebra.org/m/pwa6zQtq Move points B and C around, and watch how the
measures of the central angle and the enclosed arc change. Make a conjecture about the
relationship between a central angle and its arc:

The measure of an arc is

¢ onarueud to the measure of its
central angle.

Measure of
"~ an arc

M : of A semicircle is an arc formed by the
easureofa) o) meler of a circle, and its

semi-circle measure is __| 20" degrees.
Total

number of Any circle hasoa total measure of

degrees in a 20 degrees. —
circle
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For #1 — 6: Find the measure of the variable(s) for each diagram. Assume a segment that
looks like a diameter is a diameter.
X =736

1) o
=Y
X i

You try #3 — 6!

yi1=139
) Je Ll 7 Aiameters

dO
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S —
The Arc Addition Postulate 0
Arc states that arcs that are adjacent
Addition { e
Postulate | ¢anbe_ AL é'{ to find the R

measure of a larger arc.

~ i S
mPQOR =mPQ + mQR

An arc with a measure

Minor Arc
less than 180° A
An arc with a measure
A\yzade)  than 180°.
v
Major Arc To name a major arc ?) D
letters are used. Follow the 25 % - C
3 ; . AD \S a wviinoy” ayc
order in which they are written —
to calculate measure. ACD S a VW¢>OY ave

7) Find the measure of each arc or angle (assuming KN and QT are diameters).
Note: If an arc is named with three letters, it is called a major arc. The measure is
calculated the long way around the circle. Follow the order of the letters.

C. measure of ZSRN

A. measure of QTV B. measure of §a

: =0
11 44

D. measure of QNK E. measure of ZTRN
0 °o_ @ -
Y4+ [80° = (30— 94

s
F. measure of QTVS
uy + [80+ 86 = g6

0" 2,050 = z10°
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You Try! 8) Find the measure of each arc. G
TN

A. measure of GE H

?O +4o ';

80°
B. measure of GEF
4o £80 +110 = | 230° F /
N
C. measure of GF
260- 230 =
For #9-10: Find the value of the variable.
%) 10) (2x + 80)°
3x° .“?
(5% — 13)°
0=\%0
Gy-\% = \0b By LA B
TAE *,B G x + 80z \80
E Z =
S




Geometry Ch. 10 Notes: Circles DRHS

10.2 Notes: Inscribed Angles
Objectives:
e Students will be able to use the relationship between inscribed angles and arcs to
find missing measures.

Exploration: Use the given link to explore the relationship between inscribed angles and their
enclosed arcs: https://www.geogebra.org/m/yX6FgbPA

v" Click on “Inscribed Angle”, and move around points B and C.
v" Make a conjecture comparing the measure of an inscribed angle and its arc.

Inscribed Angle An inscribed angle of a circle
of a Circle has its _\Veytex OWN the circle.

The measure of an inscribed angle is

Measure of an
Inscribed Angle equal to Whalf of the

measure of its enclosed arc.

For #1 — 6: Find the measure of each variable.

1) ’
124°

(249

0>

— 6!
You try #4 — 6! \;,46'59

4) e d=19Z% 3
.@ \
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7) Find the requested measures for circle B, as shown.

A) measure of £1 B) measure of AE D
\S0 ) 80- 150 = A
i 40°
°
C) measure of DA D) measure of DEA L
|60-Ho - Yo +]S0+30= E
o 150°

(0]
ov ~-|140 = 220
For #8 — 9, find the value of x.

8) . You try! 9
(8x—-1)° = v!9)
03 2 e+ \) = 3x20
7‘/3‘ (3x - 20)° *’}2¢‘ 3)‘-”)’0
|2 I
N N> A
420 +
Ix—1=\2b %=15 815 -
¢\ + [50)
Gx =\21 oY
%5 8 121
IR oo S e ETn = |40
Ahglé Inscribed | An angle inscribed in a semi-circle a 50
,ill'_?; Senncnrcle has a measure of ﬁ degrees. y £ p6H= 180
S b 20° Lo
e £9 D

For #10 — 11: Find each variable, given that AB is a diameter.
10)

Y,\. 21+20 =190
Y X \—;,\; [%O

=24 -\

V~/'90\



g

(;com
ctry
Y()u l ] &l
l‘y- ]2) Find lhc lnc']qulb [ (-’h' lo N‘"’CH: (:ir(!lc“
HE .‘OK—C" "
? M'l]'v'mé‘b]' given that PQ i :
x =80 at PO is a diame DRHS
’ Q - l(OD cter,
»°
X
P

14)

16)
g-15-\7
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10.3 Notes: Chords and Tangent Segments in Circles
Objectives:
e Students will be able to solve problems using chords in circles.
e Students will be able to solve problems involving tangent segments with circles.

A chord is a segment whose O s cemter
endpoints lie O\ a circle. AR 1% A?amcter €

Iy

Chord e - .
A diameter is a special type of @?B« s a chord ’
chord that goes through the ¢ .

Ce V\‘\Ter of a circle.

B

Exploration: Use this link to explore relationships between central angles, chords, and arcs:
https://www.geogebra.ore/m/U76G7TtB

v" Click on the boxes for ANGLES, CHORDS, and ARCS.

v" Move points A, B, C, and D around the circle.

v" Write a conjecture about the relationships between chords and arcs that have the
same central angle.

In one circle (or two congruent circles), if B

twojchords are Co\f\()\me(,&(', then their
' o

intercepted arcs are also (o y\grweu\f .

Chord-Arc A c
Property

In one circle (or two congruent circles), if

| st i = AN~

two arcs are __Eex OO’V\f\jvuevXthen their I\C' AB=CD ©° l AB=CD

& TN — o

pilaguds are also_Conaruerd ™ Tren 252 Cp 8 HenABI TR

For #1-2: Find each variable.
. 6)( = 3% +6"1

~3x

1) 42° 2) A J3y
‘ o =S
(3x+54)° o % %
D
420 B g




—

Geometry
You try #3 — 4! Find each variable.

Ch. 10 Notes: Circles

DRHS

3) 7 4)
AN 1 U
s 5 Ax 34 = x|l
o ~Yyx - 4x
b// [/(L’ ‘;x/3"(;‘
et ] 34 34
or &1
5h° 6 S)( = 35
5) Find x. x _bx-
76; 20, + b%-20 + bx20 =340
A 12x +26 =360
Y |2x = 32
(6x — 20) rz. %
Tangent - A B ore peints on At line
4 A tangent segment will intersect a ( poW»JY?PO’V\ o Civche
Circle | circle atexactly One DOIWE
\
At t lt' lS ——
Tangené angen\ segment is always
Segments ID—e)v ?M\Mar to the radius
and drawn from the center of the circle
Radii :
to the point of tangency.
T t
erngv::ls Two tangent segments drawn from
from the the same external point are
Sal.ne C/OV\QY(A—FA/\T to each other.
Point I R

Demonstration of the relationship between tangent segments and radii:
https://www.geogebra.org/m/xbAwKS5Pd
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For #6-11: Find the variable or segment. Assume that scgments that appear to be tangent

are tangent,

0)

You try #9-11!
9) Find BC.

7) Find AB.

e sacngy

10
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10.4 Notes: Area of Circles and Sectors

Objectives:
e Students will be able to find the area of circles and sectors.

e Students will be able to find the area of shaded regions.

\ Area of Circle

. F= kaAl uws " o
Reminder: the area of a d lameley 1B
Are:a ofa | iircle can be found by using: Area = 1 wrce Hhe|radins
Circle ’
A =qr? . A=2r
4 oY
1= 3.1Y... = ‘;‘d

For #1-2: Find the area for each circle shown. Write your answers in terms of pi

1) > ~~
Y= 14m e \ A=
o / 12 inches /Tr(bm)

e T
i 50 S ET

3) A circle has an area of 497 in?. Find the length of the radius and diameter of the circle

A =TT
49 'mq':\%l W \r

You try! 4) A circle has an area of 1217 cm?. Find the length of the radius of the circle

A=Tr

\@lw::§%1
|2 ow}:fb
m 11
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Exploration: Amy is buying a rug with a radius of 4 feet, as shown.
A) What is the arca of the rug?
- ke | -pl“ &
A=
i
=T (L{H) = | ot

B) Amy finds another rug with the same radius but that is exactly half of a circle (called a semi-
circle). What is the area of this rug?

ku@.g_lbzf%::%wﬂ} §
Yt ruxﬁ }

C) Amy now finds a rug with the same radius, but it is only arter of a circle. What is the

area of this rug?
o™ @ . S -
o

A sector of a circle is a pie-shaped slice of a
Sector ofa | . : P
Circle circle. It is between two " achi\ and an
arc of a circle. C P lurad of er““)
A= 2 o8
Area of a | The area of a sector can be found by finding a K
Sector /PY‘&J | 0"\ of the area of a circle. Moo Sradkion of
e cirde

For #5-6: Find the area of each sector, to the nearest tenth.
5) 6)

2. b0 = |42 Bom™ 12
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You try #7-8! Find the arca of each sector, to the nearest tenth.

For #9-10: Find the area of each shaded sector, to the nearest tenth.

‘ -~
A”; ’_L,lig T 0‘1/ You try! 10) 3&)0,40,
20

240 - §1-TT
360

LA: 169.

11) A sector has a measure of 60 degrees, and a radius of 9. Find the area o the sector as an

exactanswerin terms of pi. A _ L0 .17 .qvf ) LO- Q[ -TC ) ‘ ‘
360 360 g

el (35T |umds”
For #12 — 13: Give an exac answeg%fggeo?pz
12) Find the area of the shaded region. 13) Find the area of the shaded region.
AC is diameter . Ghaded 5
¢ P Square — e
Ar-@ h 0t | /DYC/ = 10cm
circte 3-Y-5 N /1 Aven of S
9 6 B % B lO i - L0 -2
aita ( o A=10 S
<2 ; W 5 P(? \OO own
17 (5) =5 Area. of rectmngle Qoo _er)om
o o8 cirele
}‘fﬂ\' A"’ b h =5 c,w\
. SM-QA aven \CAc (SCW\)C(D Ow\) A= "TY‘
(Y O/l\rde— L W’M _ 2 e ) 6
= U Bom
29T 13

V

——e |

| (25— 48) om’]
—
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10.5 Notes: Circumference and Arc Length
Objectives:

Students will be able to use the circumference of circles to solve problems
Students will be able to find the length of an arec.

DRH Sj

Reminder: the
e — circumference of a circle
of a Circle can by found by using:
2r=d
C=2nror C=dn
v =vadius d = digjmeter
For #1-2: Find the circumference of each circle shown. Write your answers in terms of pi.
1 N .
= 27 (14w \ = bin
m L 12 inches ’\
= \ /
g 7 - dn
N\ ’ ).
= \4m \\\_/ @
d =728
3) A circle has a circumference of 36m in. Find the area of the circle.
C = At

fr= e
gy

2
=T (18in)
39’ \|
Bbinzd , =5 15N

You try! 4) A circle has a circumference of 127 m. Find the area of the circle.

¢ = dTr A= TIr”
V2 m= AT = (e
A=\ |
v= v

- 3T M

14
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The length of an arc is a distance of a

curve between two points on a circle.

Length of It is part of the _( (i-cuwmw ‘F{m@v\w
an Arc of a circle.

Note: The length of an arc is NOT the
same as the measure of an arc.

Are The length of an arc (arc length) can be

Length | found by finding a /ngd’(\ oy, of or
Formula the circumference of a circle. P = L
360
|
e N

For #5-8: Find the length of P(Q . Round answer to the nearest tenth.
) P /K:_V_“ .2 6) Q /@: ‘:3:1...2-’\'\"7"""“
Q ;
=130 _\}lZ_LTL
r=\"2 P 360

You try #7 — 8!
P

200

Q
v =9

300

7) /e; [/D__S-l.-rr.l’fgl‘h 8) /e// @ 279

[/
PW\*/\Oe
= U

15




Geometry Ch. 10 Notes: Circles DRHST

9) An arc has a measure of 90 degrees, and a diameter of 16. Find the length of the arc as an

exact answer in terms of pi. .
m=4a0 j:ﬂ-l"ﬂ’-g or fl_Q et
d=1b 300 360
V= g q/—{—@ uiy = ]/L{qﬂ'
Bo— 2o |

,@ = L{ T U\MH]
You try! 10) An arc has a measure of 60 degrees, and a radius of 9. Find the ;Efrgth'ﬁﬁh?arc—

as an exact answer in terms of pi.
W =60 /Q - 9 16 4T
=9 2%
3
1R

o)
o)

11) An arc has a length of 107 ¢cm and a radius of 20 cm. Find the measure of the arc.

/Z*//Orrc\m =20 tm

/(i =~ -2 TOF

360

360 |Jpmrum = M .'L‘TTM
20—

sgpe - st

You try! 12) An arc has a length of 127 cm and a radius of 48 cm. Find the measure of the

e /€ = I'ZT{/CVV\ = u(iw L‘%wgg\’ ol_(LHZ
- 2 2 e T
o O
w2 UEem
S 2 ez =
A 2O
60 \2 = Z,V\/—-—ﬁ ¥
269 3460

16




