
STEP Project Year 2012 Paper 3

2012.3 Question 13

1. We have

E(Z | a < Z < b) =

∫ b

a
zΦ′(z) dz∫ b

a
Φ′(z) dz

=

∫ b

a
ze−

z2

2 dz
√
2π (Φ(b)− Φ(a))

=

[
−e−

z2

2

]b
a√

2π (Φ(b)− Φ(a))

=
e−

a2

2 − e−
b2

2

√
2π (Φ(b)− Φ(a))
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as desired.

To find the variance of |X|, we would like to find E(|X|2). But this is precisely E(|X|2) = E(X2) =
Var(X) + E(X)2 = σ2 + µ2. Hence,

Var(|X|) = E(|X|2)− E(|X|)2

= σ2 + µ2 −m2.
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