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1. The expected valueof a continuous random vari-
able X with pdff(x) is

EX =
∫ ∞

−∞
xf(x) dx.

Eh(X) =
∫ ∞

−∞
h(x)f(x) dx.

2. The cumulative distribution functionF of a con-
tinuous random variableX is defined as

F (x) = P (X ≤ x) =
∫ x

−∞
f(x) dx.

Given F , we can recover the density function by
f(x) = dF (x)

dx by the fundamental theorem of
calculus.

3. Example.f(x) = 2x for 0 < x < 1 andf(x) = 0
otherwise. The cdf is given byF (x) = x2 for
0 < x < 1. F (x) = 0 for x < 0 andF (x) = 1
for x > 1. By differentiatingF , we recover the
density function.

4. Problem. ForX ∼ Unif(0, 1), what is the prob-
ability density of Y = 2X? Answer. Y ∼
Unif(0, 2).

5. A continuous random variableZ is called a stan-
dard normal if

f(z) =
1√
2π

e−z2/2.

We denoteZ ∼ N(0, 1). EZ = 0,VZ = 1. The
cdf of the normal standard normal is

Φ(z) =
∫ z

−∞

1√
2
e−x2/2 dx.

Let X = σZ +µ. ThenX is a normal distribution
with parametersµ andσ2. Its density function is
given by

f(x) =
1√
2πσ

e−(x−µ)2/2σ2
.

We denote this distributionX ∼ N(µ, σ2).

Figure 1: Table for the cdf of standard normalN(0, 1)

6. Problem.The length of time required to complete
a college test is found to be normally distributed
with mean 50 minutes and standard deviation 12
minutes. (a) When should the test be terminated
if we wish to allow sufficient time for 90% of the
students to complete the test? (b) What proportion
of students will finish the test between 30 and 60
minutes?Solution.Let X be the length of time to
complete the test. ThenZ = X−50

12 ∼ N(0, 1),
the standard normal distribution. Need to findc
such thatP (X < c) = P (Z < c−50

12 ) = 0.9.
c−50
12 = 1.28. So at leastc = 65.36 minutes should

be given.P (30 < X < 60) = P (−1.67 < Z <
0.83) = 0.75.


