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Arcs and sectors

A central angle of a circle is 
an angle whose vertex is the 
center of a circle. ∠AOB is a 
central angle. The angle is 
represented by the variable θ.
The region contained between the 
arc and the two radii is called a 
sector. It is sector AOB.

An arc is all of the points on a circle between two endpoints.

AB is the arc between the endpoints A and B. 
⌢
It is intercepted by the angle at the center O between 
the radius to B and the radius to A. 

A

B

O

θ
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Arc measure and arc length
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Types of arc
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The arc addition postulate

The arc addition postulate: the measure of 
an arc formed by adjacent arcs is the sum of 

the measures of the two arcs. 

A ride at a fun fair has seats facing each 
other around the circumference of a 
wheel. The arc between Aliyah and Bea 
measures 58° and the arc between Bea 
and Chelsea is 145°. 

58°

145°

A

B

C

O

mABC = mAB + mBC⌢ ⌢⌢

What is the measure of the major arc 
between Aliyah and Chelsea?

58° + 145° = 203°
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72°
6cm Area of the sector = 72°

360° × π × 62

=         × π × 621
5

= 22.62 cm2

(to nearest hundredth)

This method can be used to find the area of any sector.

The area of a sector is a fraction of the area of a full circle. We 
can find this fraction by dividing the arc measure by 360°.

Finding the area of a sector

What is the area of this sector?
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For any circle with radius r and angle at the center θ, 

Area of sector AOB =
θ

360 × πr2

A B

r θ

O

This is the area
of the circle.

Area of sector AOB =
πr2θ
360

Finding the area of a sector
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Finding the area of a sector
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area = 1
2 × π × 32

= 3π cm2

= 9.42 cm2

(to nearest hundredth)

area = 1
9 × π × 62

= 6.98 cm2

(to nearest hundredth)

= 20
9 × π

1
2 × π × 12+ 1

2 × π × 22–

× π × 42–

Find the area of these shapes on a cm square grid.

The area of shapes made from sectors

1
9

cm2

40°

1
9

40°
360°=
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The Pizza Shop wants to make a new pizza called the
“Eight Taste Pizza” where there is one slice of each topping.

= ⅛ × π × 32

Each slice is 1/8th of the whole pizza, 
so we do not need to find the angle.

Area of pizza sector

= 4 in2 (to nearest square inch)

Now find the medium and large.

= ⅛ × πr2

= 3.53 in2

There are 3 sizes of pizza with different diameters: 
small (6 inch), medium (9 inch) and large (12 inch).

The Pizza Shop

Calculate the area of each slice so the amount of topping 
required can be determined.

Area of small slice
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Finding the area of a segment

How can you find the area of 
the marked segment? 

A segment is a region of a circle contained between an arc 
and the chord between its endpoints.

subtract the area of the triangle from the area of the sector:

find the area of the triangle OAB using area = ab sin C:

absin C = r2 sinθ

115°

20 inches

find the area of the sector using the radius and 
central angle:

A

B

O

θ
360 × πr2 = 115

360 × π × 202 = 401.4 in2

= 202 × sin115° = 362.5 in2

401.4 – 362.5 = 38.9 in2
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Congruent arcs and chords

In congruent circles, congruent arcs are arcs that have the 
same measure. 

Congruent arcs 
have congruent 

chords.

Congruent chords 
intercept 

congruent arcs.

This means that the central angles that intercept the arcs 
are also congruent. If PQ ≅ RS, then ∠POQ ≅ ∠ROS.

P

Q

R

SOPQ ≅ RS
implies

PQ ≅ RS

⌢ ⌢ PQ ≅ RS
implies

PQ ≅ RS⌢ ⌢

⌢ ⌢
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The length of an arc can be 
measured directly using a 
string or flexible ruler.

How do you find the length of an arc?

A

B

Finding the length of an arc

The central angle is θ/360 of the 
circle, so the arc is θ/360 of the 
circumference.

The length of an arc is a fraction of 
the length of the circumference, so 
it can also be calculated by finding 
the circumference and then finding 
the fraction using the central angle.

O
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6cm
The arc length, L, is ¼ of the 
circumference of the circle, 
which is C = 2πr:

90°
360° = 1

4

L =     × 2πr

= × 2π × 6

L = 9.42 cm 
(to nearest hundredth)

What is the length of arc AB?

Finding the length of an arc

The central angle is 90 degrees. 
So the sector is:

of the circle.A

B

O
1
4
1
4
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Finding the length of an arc
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Arc length and radius
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Proportionality and radians

For any circle with radius r and arc 
measure θ, the arc length, L, is given by: A B

θ
L = θ

360 × 2πr = πrθ
180

This formula gives that the constant of 
proportionality between arc length and 
radius for a fixed central angle.

The constant of proportionality is 2πθ/360, where θ is in 
degrees. This number is the radian measure of the angle.

O

To convert degrees to radians, divide by 180° and multiply by π.

r
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Radian measurements
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Perimeter

2π
9

The perimeter of this shape is made 
from three semicircles.

perimeter = 1
2 × π × 6 + 1

2 × π × 4 + 1
2 × π × 2

= 6π cm
= 18.85 cm
(to nearest hundredth)

= 12.28 cm 
(to nearest hundredth)

Find the perimeter of these shapes on a cm square grid.

perimeter = 1
9 × π × 62 1

9 × π × 42

= 2π + 4 cm

– + 2 + 2
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Patio problem
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