
𝜎𝜎 𝑥𝑥 = −12
𝜎𝜎 𝑦𝑦 = 18
𝜏𝜏 𝑥𝑥𝑥𝑥 = 15

𝜃𝜃𝑝𝑝𝑝 = 𝛽𝛽1 = 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎
𝜎𝜎1 − 𝜎𝜎𝑥𝑥
𝜏𝜏 𝑥𝑥𝑥𝑥

= 67.5𝑜𝑜

𝛽𝛽1
𝜎𝜎1 − 𝜎𝜎𝑥𝑥

𝜏𝜏 𝑥𝑥𝑥𝑥

Since 𝜎𝜎1 − 𝜎𝜎𝑥𝑥 > 0 and 𝜏𝜏 𝑥𝑥𝑥𝑥 > 0, the angle 𝛽𝛽1 is on the 
first quadrant and therefore “atan” and “atan2” yield 
the same result  

𝜃𝜃𝑝𝑝𝑝 = 𝛽𝛽1 = 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝜎𝜎1 − 𝜎𝜎𝑥𝑥, 𝜏𝜏 𝑥𝑥𝑥𝑥 = 67.5𝑜𝑜

𝜎𝜎 𝑥𝑥 = −12
𝜎𝜎 𝑦𝑦 = 18
𝜏𝜏 𝑥𝑥𝑥𝑥 = −15

Since 𝜎𝜎1 − 𝜎𝜎𝑥𝑥 > 0 and 𝜏𝜏 𝑥𝑥𝑥𝑥 < 0, the angle 𝛽𝛽1 is on the second 
quadrant. 
“atan” gives an angle in the range [−𝜋𝜋

2
, 𝜋𝜋
2

] :

“atan2” gives the angle in the correct quadrant (here the second 
quadrant):

𝜃𝜃𝑝𝑝𝑝 = 𝛽𝛽1 = 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝜎𝜎1 − 𝜎𝜎𝑥𝑥, 𝜏𝜏 𝑥𝑥𝑥𝑥 = 112.5𝑜𝑜

𝜃𝜃𝑝𝑝𝑝 = 𝛽𝛽2 = 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎
𝜎𝜎1 − 𝜎𝜎𝑥𝑥
𝜏𝜏 𝑥𝑥𝑥𝑥

= −67.5𝑜𝑜

𝛽𝛽1 𝜎𝜎1 − 𝜎𝜎𝑥𝑥

𝜏𝜏 𝑥𝑥𝑥𝑥

𝛽𝛽2

𝛽𝛽2

𝑝𝑝1

𝑝𝑝2

−67.5𝑜𝑜

112.5𝑜𝑜

Note that when using the 
expression, 

tan 𝜃𝜃 =
𝜎𝜎1 − 𝜎𝜎𝑥𝑥
𝜏𝜏 𝑥𝑥𝑥𝑥

Both “atan” and “atan2” yield the 
same result.

𝜎𝜎 𝑥𝑥 = −12
𝜎𝜎 𝑦𝑦 = 18
𝜏𝜏 𝑥𝑥𝑥𝑥 = −15

𝐭𝐭𝐭𝐭𝐭𝐭 𝜽𝜽 =
𝝈𝝈𝟏𝟏 − 𝝈𝝈𝒙𝒙
𝝉𝝉 𝒙𝒙𝒙𝒙

Find principal angle using 



𝜎𝜎 𝑥𝑥 = −12
𝜎𝜎 𝑦𝑦 = 18
𝜏𝜏 𝑥𝑥𝑥𝑥 = 15

𝜃𝜃𝑝𝑝𝑝 =
𝛽𝛽2
2

= 0.5 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎
2 𝜏𝜏 𝑥𝑥𝑥𝑥
𝜎𝜎𝑥𝑥 − 𝜎𝜎𝑦𝑦

= −22.5𝑜𝑜

Since 
𝜎𝜎𝑥𝑥−𝜎𝜎𝑦𝑦

2
< 0 and 𝜏𝜏 𝑥𝑥𝑥𝑥 > 0, the angle 𝛽𝛽1 is on the 

second quadrant.
“atan” gives an angle in the range [−𝜋𝜋

2
, 𝜋𝜋
2

] :

𝜃𝜃𝑝𝑝𝑝 =
𝛽𝛽1
2

= 0.5 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 2𝜏𝜏 𝑥𝑥𝑥𝑥, 𝜎𝜎𝑥𝑥 − 𝜎𝜎𝑦𝑦 = 67.5𝑜𝑜

𝜎𝜎 𝑥𝑥 = −12
𝜎𝜎 𝑦𝑦 = 18
𝜏𝜏 𝑥𝑥𝑥𝑥 = −15

Since 
𝜎𝜎𝑥𝑥−𝜎𝜎𝑦𝑦

2
< 0 and 𝜏𝜏 𝑥𝑥𝑥𝑥 < 0, the angle 𝛽𝛽1 is on the third 

quadrant. 
“atan” gives an angle in the range [−𝜋𝜋

2
, 𝜋𝜋
2

] :

“atan2” gives the angle in the correct quadrant (here the third 
quadrant):

𝑝𝑝1

𝑝𝑝2

−67.5𝑜𝑜

Note that when using the 
expression, 

𝐭𝐭𝐭𝐭𝐭𝐭 𝟐𝟐𝟐𝟐 =
𝟐𝟐 𝝉𝝉 𝒙𝒙𝒙𝒙

𝝈𝝈𝒙𝒙 − 𝝈𝝈𝒚𝒚

Only “atan2” gives the result in 
the correct quadrant

𝜎𝜎 𝑥𝑥 = −12
𝜎𝜎 𝑦𝑦 = 18
𝜏𝜏 𝑥𝑥𝑥𝑥 = −15

𝐭𝐭𝐭𝐭𝐭𝐭 𝟐𝟐𝟐𝟐 =
𝟐𝟐 𝝉𝝉 𝒙𝒙𝒙𝒙

𝝈𝝈𝒙𝒙 − 𝝈𝝈𝒚𝒚
Find principal angle using 

𝛽𝛽1

(𝜎𝜎𝑥𝑥−𝜎𝜎𝑦𝑦)/2

𝜏𝜏 𝑥𝑥𝑥𝑥𝛽𝛽2

𝛽𝛽2

“atan2” gives the angle in the correct quadrant 
(here the second quadrant):

𝛽𝛽1

(𝜎𝜎𝑥𝑥−𝜎𝜎𝑦𝑦)/2

𝜏𝜏 𝑥𝑥𝑥𝑥

𝛽𝛽2

𝜃𝜃𝑝𝑝𝑝 =
𝛽𝛽2
2

= 0.5 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎
2 𝜏𝜏 𝑥𝑥𝑥𝑥
𝜎𝜎𝑥𝑥 − 𝜎𝜎𝑦𝑦

= 22.5𝑜𝑜

𝜃𝜃𝑝𝑝𝑝 =
𝛽𝛽1
2

= 0.5 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 2𝜏𝜏 𝑥𝑥𝑥𝑥, 𝜎𝜎𝑥𝑥 − 𝜎𝜎𝑦𝑦 = −67.5𝑜𝑜
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