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Instructions: Provide your complete solution to the following problems. Final answers only, without 

appropriate justification, will receive zero points even if correct.

Transformations of random variables

Problem 5.1. (10 points) Let 𝑋 be a continuous random variable with the cumulative distribution 

function denoted by 𝐹𝑋 and the probability density function denoted by 𝑓𝑋 .

Express the cumulative distribution function and the density of the random variable 𝑋̃ = 𝑋2 in terms of 

𝐹𝑋 and 𝑓𝑋 .



Problem 5.2. (10 points) Let 𝑌  be lognormal with parameters 𝜇 = 1 and 𝜎 = 2, i.e., let 𝑌 =
(𝑑)
𝑒𝑋 with 

𝑋 ∼ 𝑁(𝜇, 𝜎).

Define 𝑌 = 3𝑌 .

Find the median of 𝑌 , i.e., find the value 𝑚 such that ℙ[𝑌 ≤ 𝑚] = 1/2.



Problem 5.3. (10 points) Let 𝑇  denote the time for a call center employee to respond to any single 

telephone call. We model the random variable 𝑇  by uniform distribution on the interval (48, 72) with the 

time being measured in seconds. Let 𝑅 denote the f rate at which the call center employee responds to 

queries expressed in the number of customers per minute.

Does the random variable 𝑅 have a density? If so, find the density of 𝑅.



Problem 5.4. (30 points) Let 𝑋, 𝑌  and 𝑍 be independent and uniformly distributed on (0, 1). Find the 

density function of 𝑊 = 𝑋 + 𝑌 + 𝑍.
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