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Discrete Random Variables Q3 [Practice/E](9/6/21) 
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(i) Show algebraically that  𝐸[𝑎𝑋 + 𝑏] = 𝑎𝐸(𝑋) + 𝑏  

(ii) Show that  𝑉𝑎𝑟(𝑋) = 𝐸(𝑋2) − 𝜇2 

(iii) Show that  𝑉𝑎𝑟(𝑎𝑋 + 𝑏) = 𝑎2𝑉𝑎𝑟𝑋  
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Solution 

(i) 𝐸[𝑎𝑋 + 𝑏] = ∑ (𝑎𝑥 + 𝑏)𝑃(𝑋 = 𝑥)𝑥   

= [𝑎∑ 𝑥𝑃(𝑋 = 𝑥)] +𝑥 𝑏 ∑ 𝑃(𝑋 = 𝑥)𝑥    

= 𝑎𝐸(𝑋) + 𝑏  

 

(ii) 𝑉𝑎𝑟(𝑋) = 𝐸[(𝑋 − 𝜇)2]  

= 𝐸[𝑋2 − 2𝑋𝜇 + 𝜇2]  

= ∑ (𝑥2 − 2𝑥𝜇 + 𝜇2)𝑃(𝑋 = 𝑥)𝑥   

= [∑ 𝑥2𝑃(𝑋 = 𝑥)𝑥 ] − [2𝜇 ∑ 𝑥𝑃(𝑋 = 𝑥)]𝑥 + 𝜇2∑ 𝑃(𝑋 = 𝑥)𝑥    

= 𝐸(𝑋2) − 2𝜇𝐸(𝑋) +  𝜇2  

= 𝐸(𝑋2) − 2𝜇2 + 𝜇2  

= 𝐸(𝑋2) − 𝜇2  

 

(iii) 𝑉𝑎𝑟(𝑎𝑋 + 𝑏) = 𝐸[(𝑎𝑋 + 𝑏)2] − [𝐸(𝑎𝑋 + 𝑏)]2  

= 𝐸[𝑎2𝑋2 + 2𝑎𝑏𝑋 + 𝑏2] − [𝑎𝐸(𝑋) + 𝑏]2  

= 𝑎2𝐸(𝑋2) + 2𝑎𝑏𝐸(𝑋) + 𝑏2 − [𝑎2[𝐸(𝑋)]2 + 2𝑎𝑏𝐸(𝑋) + 𝑏2]  

= 𝑎2𝐸(𝑋2) − 𝑎2[𝐸(𝑋)]2  

= 𝑎2𝑉𝑎𝑟𝑋  

 


