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Discrete Random Variables Q4 [Problem/H](9/6/21) 
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If  𝑋~𝐵(𝑛, 𝑝),  prove that  𝐸(𝑋) = 𝑛𝑝    
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If  𝑋~𝐵(𝑛, 𝑝),  prove that  𝐸(𝑋) = 𝑛𝑝    

 

Solution 

 𝐸(𝑋) = ∑ (
𝑛
𝑥
) 𝑝𝑥(1 − 𝑝)𝑛−𝑥𝑥𝑛

𝑥=0   

= ∑
𝑛!

𝑥!(𝑛−𝑥)!
𝑝𝑥(1 − 𝑝)𝑛−𝑥𝑥𝑛

𝑥=1     (as the 1st term vanishes) 

= 𝑛𝑝∑
(𝑛−1)!

(𝑥−1)!(𝑛−𝑥)!
𝑝(𝑥−1)(1 − 𝑝)𝑛−𝑥𝑛

𝑥=1    

= 𝑛𝑝∑
(𝑛−1)!

(𝑥−1)!(𝑛−𝑥)!
𝑝(𝑥−1)(1 − 𝑝)𝑛−𝑥𝑛−1

𝑥−1=0    

Let  𝑢 = 𝑥 − 1  and  𝑁 = 𝑛 − 1 

Then  𝐸(𝑋) = 𝑛𝑝∑
𝑁!

𝑢!(𝑁−𝑢)!
𝑝𝑢(1 − 𝑝)𝑁−𝑢𝑁

𝑢=0  

= 𝑛𝑝∑ 𝑃(𝑋 = 𝑢) = 𝑛𝑝𝑢    

 


