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MATH 4470/5470: PROBABILITY & STATISTICS I Quiv 4
@4 points) Let X be a random variable. We know that E[X] = 411 and E[X?] = % \)/
< 2 57 Pot)
2
(a) Find Var(X). EZ—ﬁ()"}/] =4 >
Var(X) = E[X?] — (E[X])? = 7/16. .
(b) Find E[2X + 1] and E[(X +1)2]. S i Jy‘)‘ld"
E[2X +1] =2E[X]+1=3 and E[(X +1)?] = E[X* + 2E[X]|+1=2. s

points) A pair (X,Y") of discrete random variables has the joint frequency function

p(z,y) =cxy, £ =1,2,3and y = 1,2 e_)

with constant c.

(a) Find the constant c.
3: 2: p(x,y) = 18c = 1. Thus, we obtain ¢ = 1/18
=1 y=1

(b) Find the marginal frequency function of X and Y. Are X and Y independent?

2 3
px(z) = Zﬁ Ttz = 1,2,3, and py(y) = Zﬁ — Yt = 1,2. Yes X and Y are

~18 6 213~ 3"
independent, since the joint frequency function satisfies p(x,y) = px(x)py (y) for all z = 1,2,3
and y =1, 2.
(c) Find E[1+ X], E[1+ Y] and E[(1+ X)(1+Y)].
3 2
EX]=) (@) () =5EY]=) (%) =35 Thus, EN+ X] =2 and E1 + Y] = §
z=1 y=1
Since X and Y are independent, we obtain F[(1+ X)(1+Y)|=FE[1+ X]-E[1+Y]= %0.
Brpac o )
pl 5,“'9., V\x')) Sp=rcuon- J’WM'&S
=Y 2
LLgGo X M = Var Gy = BUpt) —(22-7)

Cov (e N )~ Fixyy — g1 £LY)
Ver (Xjk()

goSw P )Luuawb o(/a

=m0 leno
7# X A Y et \\-ﬂ((p&'-\’(-w‘* = Vev (o )+ Ver ()
O ELJON ) = Bl ) BCpny) | © 2 oy ()

ElCtex)e))= kUt nt ¢ ¥\ )

¢
“ | t Blr)« EBJWVt 4’52!{'*(75’1‘;'("0%\(3

Math 4470/5470/October 6, 2025 Page 1



