
Exponential Base 𝑒
d

d𝑥
⎯⎯⎯(𝑒௫) = lim

௛→଴
ቆ

𝑒(௫ା௛) − 𝑒௫

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ቇ = lim

௛→଴
ቆ

𝑒௫𝑒௛ − 𝑒௫

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯ቇ = lim

௛→଴
ቆ

𝑒௫൫𝑒௛ − 1൯

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ቇ = lim

௛→଴
(𝑒௫) × lim

௛→଴
ቆ

𝑒௛ − 1

ℎ
⎯⎯⎯⎯⎯⎯ቇ

𝑒 = lim
௡→ஶ

ቆ1 +
1

𝑛
⎯⎯ቇ

௡

= lim
௛→଴

(1 + ℎ)
ଵ
௛
⎯⎯, ℎ =

1

𝑛
⎯⎯

d

d𝑥
⎯⎯⎯(𝑒௫) = 𝑒௫ lim

௛→଴
ቌ

1

ℎ
⎯⎯൭൬lim

௛→଴
(1 + ℎ)

ଵ
௛
⎯⎯൰

௛

− 1൱ቍ = 𝑒௫ lim
௛→଴

ቆ
lim
௛→଴

(1 + ℎ) − 1

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ቇ

= 𝑒௫ lim
௛→଴

ቆ
1 + ℎ − 1

ℎ
⎯⎯⎯⎯⎯⎯⎯⎯ቇ = 𝑒௫ lim

௛→଴
ቆ

ℎ

ℎ
⎯⎯ቇ = 𝑒௫ lim

௛→଴
(1)

= 𝑒௫

Natural Logarithm
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Exponentials and Logarithms by First Principles

      


