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Deceptive Calculus Proofs 
 

Description Equation Translation 

Gabriel’s Horn 

𝑓(𝑥) =
1

𝑥
, 𝑥 ≥ 1 

Has a finite volume and an infinite 
suface area. 

 
Volume Surface Area 

𝑉 = 𝜋 ∫ (
1

𝑥
)

2

𝑑𝑥

𝑎

1

= 𝜋 (1 −
1

𝑎
) 

lim
𝑎→∞

𝑉 = lim
𝑎→∞

𝜋 (1 −
1

𝑎
) = 𝜋 

𝐴 = 2𝜋 ∫
1

𝑥
√1 + (−

1

𝑥2
)

2

𝑑𝑥

𝑎

1

 

> 2𝜋 ∫
1

𝑥
𝑑𝑥

𝑎

1

= 2𝜋 𝑙𝑛 𝑎 

lim
𝑎→∞

𝐴 > lim
𝑎→∞

2𝜋 𝑙𝑛 𝑎 = ∞ 

The mismatch comes from how slowly 
1

𝑥
 decays. 

Log Cabin ∫
𝑑 𝐶𝑎𝑏𝑖𝑛

𝐶𝑎𝑏𝑖𝑛
= 𝑙𝑛(𝐶𝑎𝑏𝑖𝑛) + 𝐶 Log cabin by the sea. 
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Natural Number (e) 
 

Description Equation Translation 
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Pi (π) 
 

Description Equation Translation 
Dessert (𝐴𝑃𝜋)𝑡 A piece of pie raised to the teeth. 
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