
𝑀𝑒𝑎𝑛 𝑜𝑓 𝐸𝑥𝑝𝑜𝑛𝑒𝑛𝑡𝑖𝑎𝑙 𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛 = 45 𝑚𝑖𝑛𝑢𝑡𝑒𝑠 

𝑅𝑎𝑡𝑒 =
1

𝑀𝑒𝑎𝑛
=

1

45
 

Which means 1 patient arrives on an average in 45 minutes 

Let X be a random variable denoting number of customers arrive in 45 minutes 

Then by the relationship between exponential distribution and Poisson distribution 

𝑋~𝑃𝑜𝑖𝑠𝑠𝑜𝑛(1) 

Now we are interested in the number of arrivals in 24-hour period, so first convert 45 minutes in 1 hour 

and then multiply it by 24. 

Let Y be a random variable denoting number of arrivals in 24 hours 

𝑌~𝑃𝑜𝑖𝑠𝑠𝑜𝑛 (1 ∗
60

45
∗ 24) 

𝑌~𝑃𝑜𝑖𝑠𝑠𝑜𝑛(32) 

𝑃(𝑀𝑜𝑟𝑒 𝑡ℎ𝑎𝑛 35 𝑝𝑎𝑡𝑖𝑒𝑛𝑡𝑠 𝑎𝑟𝑟𝑖𝑣𝑒 𝑡𝑜 𝑡ℎ𝑒 𝑒𝑚𝑒𝑟𝑔𝑒𝑛𝑐𝑦 𝑟𝑜𝑜𝑚 𝑖𝑛 𝑎 𝑝𝑎𝑟𝑡𝑖𝑐𝑢𝑙𝑎𝑟 24 ℎ𝑜𝑢𝑟 𝑝𝑒𝑟𝑖𝑜𝑑)

= 𝑃(𝑌 > 35) 

𝑃(𝑌 > 35) = 1 − 𝑃(𝑌 ≤ 35) 

Following R code is used to get P(Y ≤ 35) – 

 

𝑃(𝑌 > 35) = 1 − 𝑃(𝑌 ≤ 35) = 1 − 0.7379278 = 0.2620722 

𝑷(𝑴𝒐𝒓𝒆 𝒕𝒉𝒂𝒏 𝟑𝟓 𝒑𝒂𝒕𝒊𝒆𝒏𝒕𝒔 𝒂𝒓𝒓𝒊𝒗𝒆 𝒕𝒐 𝒕𝒉𝒆 𝒆𝒎𝒆𝒓𝒈𝒆𝒏𝒄𝒚 𝒓𝒐𝒐𝒎 𝒊𝒏 𝒂 𝒑𝒂𝒓𝒕𝒊𝒄𝒖𝒍𝒂𝒓 𝟐𝟒 𝒉𝒐𝒖𝒓 𝒑𝒆𝒓𝒊𝒐𝒅)

= 𝟎. 𝟐𝟔𝟐𝟏 

 

 


