
What’s this  𝒆𝒊𝝅  thing? 
 
 
Using Maclaurin Expansions of 𝑒𝑥, 𝑠𝑖𝑛𝜃 and 𝑐𝑜𝑠𝜃 together with 𝑖2 = −1, we derive the following… 
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𝑒𝑖𝜃 = 1 + 𝑖𝜃 +
(𝑖𝜃)2
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= 1 + 𝑖𝜃 +
−𝜃2
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𝑠𝑖𝑛𝜃 = 𝜃 −
𝜃3
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𝑖𝑠𝑖𝑛𝜃 = 𝑖𝜃 −
𝑖𝜃3
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𝑐𝑜𝑠𝜃 = 1 −
𝜃2
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𝑐𝑜𝑠𝜃 + 𝑖𝑠𝑖𝑛𝜃 = 1 −
𝜃2
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= 1 +  𝑖𝜃 −
𝜃2
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= 𝑒𝑖𝜃 
 

𝒓(𝒄𝒐𝒔𝜽 + 𝒊𝒔𝒊𝒏𝜽) = 𝒓𝒆𝒊𝜽 
 
For the case where 𝑟 = 1 and 𝜃 = 𝜋… 
 

(𝑐𝑜𝑠𝜋 + 𝑖𝑠𝑖𝑛𝜋) = (−1 + 0) = 𝑒𝑖𝜋 = −1 
 
And hence… 
 

𝒆𝒊𝝅 = −𝟏 
 


