


CHAPTER (8) | Circles and Arcs

o Circle is the set of all points equidistant from a given E
point called the center (P) 5 / N
o Adiameter is a segment that contains the center of the A

circle and has both end points on the circle. AB " 5
o Aradius is segment that has one end point at the center
C

and the other end point on the circle. B ‘ T
¢+ Diameter is twice the radius d = 2r

o Acentral angel is an angle whose vertex is the center of the circle. /CPEB
o An arcis a part of a circle.
¢+ Semicircle is half of a circle (180°)
+ Aminor arc is smaller than a semicircle (<180°) RS
¢+ The measure of the minor arc is equal to the measures of the corresponding central angle mAC = m/APC = 55°
o Amajor are is larger than a semicircle (>180°) STR
o The measure of the major arc iiequal to the measures of the related minor arc subtracted
from 360° mCBA =360 — mAC = 305°
o The measure of the arc formed by two adjacent arcs is the sum of the measures of the

two arcs m@ = méAAC + 1714673
¢+ Achord is a segment that has two end points on the circle )z

o In a circle: Congruent Chords « Congruent Arcs
o The sum of non over lapping central angles is 360°

2. Find the radius of the circle if its circumference is 50 m

In terms of diameter| In terms of ﬂ 6 E 7
radius
8 Bl o
Circumference C=drn C=2nr C=2nr
of a circle -
50 = 2#r
Area of a circle A= 71'1’2
50
r=—
2
1. Find the circumference of the circle \ 25
a 7
_ 25
3.1

~8 =C
3. Findx A \

(ARG B [
N B DRI
45°-45°90° = hypo=L2
= V182 B C
- J36 B0 B0

=6 N Bis0 B 120
C=dr Xx+90+120 = 360

_ 67 5B x+210 = 360
x =150 =C

On
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CHAPTER (8) CIRCLES AND ARCS

mAB =4mBCand mBC = mAD, Then find mb 6. Find the length of CB

f\

30°
N B B 25° N\ B B s
The semicircle DAC contains the arcs [74 AAB and EZ“ theradiusis I+ 4=5—>A4B =35

Using Pythagorean triple (3, 4, 5)

mAD +mAB +mBC =180° i o
the third EB side is 3

mAD +4mBC + mBC = 180"

mAD +5mBC = 180"

6mAD=180° mAD = mBC
m;rD =30° »A

Since the perpendicular radius
bisects the chord then CE =EB

CB=CE +EB
=3+3=6=>B

5. Findxif mAB=80°
Inscribed Angle
Inscribed angle is an angle whose vertex is on the circle
and whose sides are chords of the circle
There are three cases to consider
C c C 5
80° s
(A PU) B so B
ANG ¢ REL B /50
Congruent chords < Congruent arcs A A A

mAB+mBC +mCA =360° The center is on The center is The center is
80+ x+ x = 360° the side of inside the angle outside the
the angle angle

2x + 80 = 360°

2x  280°

x= 140° S>C

Inscribed Angle Theorem

Theorem: In a circle, if a diameter is perpendicular
to a chord, then it bisects the chord and vice versa

E

Y Q P

An angle inscribed Two inscribed angles The opposite angles

[ B in a semicircle is a that intercept the of a quadrilateral
F C right angle same are congruent inscribed in a circle
are supplementary.

The measure of an inscribed angel is half

1 —
mZV =—mUV
2

If AB is a diameter and EF = F_G, < AB 1 EG
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7. Find the measure of the arc E]}

A
C

B 100°
AN < BEG

B 150°
I 200°

\ 10. What is the value of x

Since CAB is an | —
inscribed angle mZA = EmCB

100° = lmaf}
2

200° = mCB S>D

N

The two angles intercept the same arc;

therefore, the angles are congruent.

4x+8 =5x+5
8§—-5=5x—-4x

x =3 =A

8. Whatis the value of x?

A
B
BNy B 30
N B B 50

\ 11. Find the measure of angle D
A

50

N sse
o B 100°

msA = %mgé

1
x + 10 =— 80
2
x + 10= 40
x=30 =B

mZ95 + mZD = [80°

ms/D = 85°5>A

9.Find the measure ofangle C

C
A BPIR < B 80°
N &3 o0° B 60°

100°
B s0°
B 1i0°

12. Find m/C
B
D
\\\\ 40°
7

mBCD = ml?E'+mCAD
=40+100
= 140°

msA = %m@

The angle inscribed in
a semicircle is a right angle mZC = 90°

=C

:l~140:70°
2

mZA+mZC =180°
704+ m£C =180°

msC=110° =D
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CHAPTER (8) CIRCLES AND ARCS

Tangent Lines

e

o Atangent to a circle is a line in the plane of the circle
that intersects the circle in exactly one point.

o The point where a circle and a tangent intersect is
the point of tangency.

o Ifaline is tangent to a circle, then the line is perpen-
dicular to the radius at the point of tangency.

o If two tangent segments to a circle share a common
endpoint outside the circle, then the two segments
are congruent.

c D C
D
B B
o The measure of an angle formed by a tangent and
a chord is half the measure of the intercepted arc

msB= % BDC

N

13. If AB is a tangent to the circle M then flnd the
radius of the circle

A

24
(A BT B 100
c B B 20

The tangent is perpendicular to the diameter CB | 4B
AABC is a right triangle and by the Pythagorean
triple 2(5,12,13) —>(10,24,26)—> CB =10

— /
CB is the diameter of the circle: r = (5 =5>C

N

14. What is the value of x if ABand BC are two
tangents to the circle M
A

2x+4

C
(A B Bs

N\ B4 D)
The two tangents are congruent
2x+4 =4x-6
10 =2x
x=5 =B

15. Find the m BCDif mZABD =120°

and 4B is a tangent to circle
C

N

D

A
B 120°
B c0°

msZB = %mBCD

mBCD =2m/B

=2.120=240° S>A

Angle Measures and Segment Lengths

1- The measure of an angle formed by two lines
that intersect inside a circle is half the sum of the

measures of the intercepted arcs.

msl = %(x +)
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2- The measure of an angle formed by two lines 17. Find m/ZA \
that intersect outside a circle is half the difference :

of the measures of the intercepted arcs

mAl = %(x— y)

E

100°

Bso° B so°
\ &io° Ikl 40°

msA = %(mE/?? - maz‘)

3 - For a given point and circle, the product of the
lengths of two segments from the point to the circle is
constant a long any line through the point and circle 1

=5 (80)=40° =D

1
=—(100-20
> )

18. Find the measure of angle 4 \

B 600 B 3o
\ﬂ 120° B 5o

mBDC =360 — mEE
=360-100=260

msA = l(mBDC - mZ??f)
2

I 180° B 90°
N\ B0 B 240° =%(260 ~ 100)

1 —_ —_
nZl =—(mCB+mAD)
el TR :%(160):80°>B

1
=—(120+60
5 )

1
= (180)=90° =>B 19. Find x N
2 ’

AR B3¢

N B8 B o
a-b =c-d

12x = 4-9
12x = 36
x=3 =>A
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CIRCLES AND ARCS

—

AN
20. Find x
10 °
- —-—
A PN B.o
L [ 160 B 40
= (y + z)y
x* = (10+6) 10
x> = 16x10
x =+16x10
X :4\/E =A

21. Find y /\ N
8 6

(A RS B I

N\ =49 Bl 30

(w+x) w :(y +z)y
(6+8) 6 = (y +7) 7

84 =49 + Ty
35= Ty
y = 5 »B

Equation of a Circle

o An equation of a circle with center (4,k) and radius
ris (x—h) +(y—k) =+

¢ Ifthe centeris (0,0) then the equation is x? + ? =2

22. Find the center of the circle (x+7)" +(»-5) =16
B (-7:5) & (7.-5)
(5-7) B (5. 7)

(x—h)2 +S_1f—k)2:i'2
(x=(7)) +(»-5) =16
—> h=-7

- k=5

A

Center (-7, 5)

23. Find the diameter of the circle
(x=4) +(y-1)=25

(A B B PR

\ ES D)

N






