Discrete Random Variables Q3 [Practice/E](9/6/21)



(i) Show algebraically that E[aX + b] = aE(X) + b
(ii) Show that Var(X) = E(X?) — u?
(iii) Show that Var(aX + b) = a*VarX



(i) Show algebraically that E[aX + b] = aE(X) + b
(ii) Show that Var(X) = E(X?) — u?
(iii) Show that Var(aX + b) = a*VarX

Solution

(i) E[laX + b] = Y,(ax + b)P(X = x)
= [a2xxP(X =x)] +b Xy P(X = x)
=aEX)+b

(i) Var(X) = E[(X — w)?]

= E[X? — 2Xu + p?]

= 2x(x® = 2xp + p*)P(X = x)

= [Exx*P(X = x)] = [2u2x xP(X = x)] + u? X P(X = x)
= E(X?) — 2uE(X) + u?

= E(X?) — 2u% + p?

= E(X*) —p

(iii) Var(aX + b) = E[(aX + b)?] — [E(aX + b)]?

= E[a?X? + 2abX + b?] — [aE(X) + b]?

= a’E(X?) + 2abE(X) + b? — [a?[E(X)]? + 2abE(X) + b?]
= a’E(X?) — a’[E(X)]?

= a’VarX



