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1) Suppose the life in hours, X, of a light bulb manufactured by company A is N(800, 

14,400). Independently, the life in hours, Y, of a light bulb manufactured by company B is 

N(850, 2500). One bulb is selected at random from each company and used until failure; 

find the probability that the life of the light bulb from company A exceeds the life of the 

light bulb from company B by at least 15 hours. 

  

 Define your variables 

 Justify your work 

 Give reasons 

 Show Details 



2) Y(1), . . . , Y(5) are the order statistics from a sample of size n = 5, from the following 

distribution 𝑓𝑌(𝑦) = {
2𝑦,           0 < 𝑦 < 1
0            𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒 

 

 

a) Find P(𝑌(4)  <  
1

2
) without using the pdf or cdf of Y(4). 

 

 

 

 

 

 

 

 

b) Generalize the result in (a) to find the cdf of Y(4). 

 

 

 

 

 

 

 

 

c) Use the result in (b) to show that the pdf of Y(4) is 
5!

3!1!
[𝐹𝑌(𝑦)]3[1 − 𝐹𝑌(𝑦)]𝑓𝑌(𝑦) 

 

  



3) Find the expected value and variance of a t random variable. 

Hint: Use the fact that if Y has a χ2 distribution with ν degrees of freedom then  

                𝐸(𝑌𝑎) =
𝛤(

𝜈

2
+𝑎)

𝛤(
𝜈

2
)

, 𝑖𝑓 𝜈 > 2, and the properties of the gamma function. 


