Lecture Sec. 11.3

The Expected Value or Mean of a random variable X with a continuous probagpitiensity function f(x) on
the interval (a, b) is
E(X) == xf(x) dx

a<u<b
Example: f(x) = x*/20 on [1, 3]. Find the expected value or mean.
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The Variance of a random variable X with a continuous probaypiiensity function f(x) on the interval (a, b)
is

Var(X) = [ (x= )" £ () ax =[x £ (x) cx— 2
= D: x> f (X) dx} -

The Standard Deviation of a random variable X with a continuous prob&ptiensity function f(x) on the
interval (a, b) is

azJVar(X).

Example continued: find the variance and standard deviation.
f(x) =x¥20 on[1, 3]. w=2.42
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o =Var(x) =+/0.2103= 0.459

Example: Let f(x) =1/ (b —a) on [a, b]. (Uniform pdf)
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Note: For the exponential probability density functigr)f= ke**, k > 0, on [0p0), u = 1/k ands = 1/k.

Example: Suppose that we have determined through randomlsentipat the lifetime of an electronic part
has an exponential probability density functionhwitean of 100 hours.
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The Median of a random variable X with a continuous probapitiensity function f(x) on the interval (a, b) is
that number x such that
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