
Answer on Question #41943, Math, Statistics and Probability 

The lifetime X of a bulb is a random variable with the probability density function: 

𝑓(𝑥) = {
6 ∙ [0.25 −  (𝑥 − 1.5)2], 𝑤ℎ𝑒𝑛 1 ≤ 𝑥 ≤ 2

0, 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
 

X is measured in multiples of 1000 hrs. What is the probability that none of the three bulbs in a traffic signal 

have to be replaced in the first 1500 hrs of their operation? 

Solution 

Let 𝑇𝑖 is the random variable of a lifetime (is measured in multiples of 1000 hrs) of i-th bulb, where 𝑖 =

1,2,3. If 𝐴 = "𝑙𝑖𝑓𝑒𝑡𝑖𝑚𝑒 𝑜𝑓 𝑒𝑎𝑐ℎ 𝑏𝑢𝑙𝑏 𝑖𝑠 𝑙𝑜𝑛𝑔𝑒𝑟 𝑡ℎ𝑎𝑛 1500 ℎ𝑟𝑠", then 

𝑃(𝐴) = 𝑃(𝑇1 ≥ 1.5) ∙ 𝑃(𝑇2 ≥ 1.5) ∙ 𝑃(𝑇3 ≥ 1.5). 

𝑃(𝑇1 ≥ 1.5) = ∫ 𝑓(𝑥)𝑑𝑥

∞

1.5

= ∫ 6 ∙ [0.25 −  (𝑥 − 1.5)2]𝑑𝑥

2

1.5

= (
3

2
𝑥 − 2(𝑥 − 1.5)3) |

2

1.5

= (3 − 2 ∙ 0.53) −
9

4
=

1

2
. 

So  

𝑃(𝐴) = (
1

2
)

3

=
1

8
. 

Answer: 
𝟏

𝟖
. 
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