
The Variance of the Normal Distribution is σσ2

Let Y be a random variable with p.d.f. 
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∫ ∫ ∫  where the

limits of integration are understood.

=
2 2 21 1 12

2 22 2 21 1
2

2 2 2

z z z
z e dz ze dz e dz

σ
µπ µ

π π π

− − −
+ +∫ ∫ ∫

=
212

2 22 0 1
2

z
z e dz

σ
µ

π

−
+ + ⋅∫   since the second integral is the mean

( 0µ = ) of the standard normal distribution and the last one is the p.d.f of the standard
normal distribution and hence has total are 1 unit.

=
212

2 22

2

z
z e dz

σ
µ

π

−
+∫

=
2 21 12

22 2

2

z z
ze e dz

σ
µ

π

− − 
− + + 

 
∫  using integration by parts with

2

2

1

2

1

2

z

z

u z dv ze dz

du dz v e

−

−

= =

= = −

Therefore,  
2 21 12

2 2 22 2
1

( )
2 2

z z
E Y ze e dz

σ
σ µ

π π

∞ ∞
− −

−∞−∞


= + +


∫ 1

= 2 20 σ µ+ +
So, finally, 2 2 2 2 2 2( ) ( )V Y E Y µ σ µ µ σ= − = + − = .  YAY!

                                               
1 Note: the limit is of the indeterminate form 0∞ ⋅ and requires L’Hospital’s rule after the proper
manipulation.


