
 

The radian as a unit to measure angles 
 

The radian (abbreviation rad.) is the System International (SI) unit for measuring angles, and 
is the standard unit of angular measure used in advanced Mathematics, instead of degrees. 

Using radians rather than degrees makes some calculations much easier. 

The definition of a radian is based on the unit circle, which full circumference is 2𝜋. 

 

 

 

 

 

 

 

The length of a 360˚ arc is 2𝜋. 

Therefore, an angle of 360˚ corresponds to 2𝜋 radians. 

 
 
 
 
 

The length of a 180˚ arc is 𝜋. 

Therefore, an angle of 180˚ corresponds to 𝜋 radians. 

 
 
 
 
 

The length of a 90˚ arc is 
గ

ଶ
 

Therefore, an angle of 90˚ corresponds to 
గ

ଶ
 radians. 

 
 
 
 
 

The length of a 60˚ arc is 
గ

ଷ
 

Therefore, an angle of 60˚ corresponds to 
గ

ଷ
 radians. 

 
 
 
 
 

The length of a 45˚ arc is 
గ

ସ
 

Therefore, an angle of 45˚ corresponds to 
గ

ସ
 radians. 

 
 
 
 
 

The length of a 30˚ arc is 
గ

଺
 

Therefore, an angle of 30˚ corresponds to 
గ

଺
 radians. 

 
 
 
 
 

  



 

For the same angle, the formula to convert from degrees to radians is: 

𝜽𝒊𝒏 𝒅𝒆𝒈𝒓𝒆𝒆𝒔

𝟑𝟔𝟎
=

𝜽𝒊𝒏 𝒓𝒂𝒅𝒊𝒂𝒏𝒔

𝟐𝝅
 

(the HSC formula sheet says: 
ఏ೔೙ ೏೐೒ೝ೐೐ೞ

ଵ଼଴
=

ఏ೔೙ ೝೌ೏೔ೌ೙ೞ

గ
) 

 

which can be rearranged as follows: 

𝜃௜௡ ௗ௘௚௥௘௘௦ =
360

2𝜋
× 𝜃௜௡ ௥௔ௗ௜௔௡௦ 𝜃௜௡ ௥௔ௗ௜௔௡௦ =

2𝜋

360
× 𝜃௜௡ ௗ௘௚௥௘௘௦ 

 

 

The advantages of using radians instead of degrees are shown below: 

Consider a circle of radius 𝑟 

 
 

 

 The length of an arc is given by the formula: 𝑙௔௥௖ =
ఏ೔೙ ೏೐೒ೝ೐೐ೞ

ଷ଺଴
× 2𝜋𝑟 

but as 
ఏ೔೙ ೏೐೒ೝ೐೐ೞ

ଷ଺଴
=

ఏ೔೙ ೝೌ೏೔ೌ೙ೞ

ଶగ
,     𝑙௔௥௖ =

ఏ೔೙ ೝೌ೏೔ೌ೙ೞ

ଶగ
× 2𝜋𝑟 

which simplifies as:  𝒍𝒂𝒓𝒄 = 𝜽𝒊𝒏 𝒓𝒂𝒅𝒊𝒂𝒏𝒔 × 𝒓 (a much simpler formula) 

 

 

 The area of a sector is given by the formula: 𝐴௦௘௖௧௢௥ =
ఏ೔೙ ೏೐೒ೝ೐೐ೞ

ଷ଺଴
× 𝜋𝑟ଶ 

but as 
ఏ೔೙ ೏೐೒ೝ೐೐ೞ

ଷ଺଴
=

ఏ೔೙ ೝೌ೏೔ೌ೙ೞ

ଶగ
,     𝐴௦௘௖௧௢௥ =

ఏ೔೙ ೝೌ೏೔ೌ೙ೞ

ଶగ
× 𝜋𝑟ଶ 

which simplifies as:  𝑨𝒔𝒆𝒄𝒕𝒐𝒓 =
𝜽𝒊𝒏 𝒓𝒂𝒅𝒊𝒂𝒏𝒔

𝟐
× 𝒓𝟐

 

 


