
Calculus II Section 2-5: Probability

Question 2

A waiting time has f(t) = λe−λt, t ≥ 0. Find the median in terms of λ.
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Calculus II Section 2-5: Probability

Question 2 – Solution
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Step 1: Use the definition of a median. The median m satisfies

P (T ≤ m) =
1

2
.

Because T ≥ 0,
∫

m

0

λe−λt dt =
1

2
.

Step 2: Evaluate the integral.

∫

m

0

λe−λt dt =
[

−e−λt
]m

0

= 1− e−λm.

Therefore,

1− e−λm =
1

2
.

Step 3: Solve for m.

e−λm =
1

2
,

−λm = ln

(

1

2

)

= − ln 2,

m =
ln 2

λ
.

m =
ln 2

λ

Since λ > 0, the median is positive as expected.
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