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04b Sample Examination Problems Chapter 4 

SOLUTIONS  

 

X ~ N(0,1) , Y ~ N(0,1) , 50.=ρ  , X + Y ~ N(?,?) 
E(X+Y) = E(x) + E(Y) = 0 + 0 = 0  
Var(X+Y) = Var(X) + Var(Y) + 2Cov(X,Y)  
Note If X and Y were independent then Cov(X,Y)= 0  
And Var(X+Y) = Var(X) + Var(Y)which is not the case here 
since 050 ≠= .ρ  
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Var(X+Y) = Var(X) + Var(Y) + 2Cov(X,Y)= 1 + 1+ 2(0.5) = 3 
 
⇒ X + Y ~ N(0,3) 
P( X+Y > 2 ) = P ( W > 2 ) by letting W = X + Y  

Standardize : P ( W > 2 ) = ).()( 151ZP
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= 1 – P(Z ) = 1 - 151.≤ ).( 151φ = 1 – 0.8749 = 0.1251 
 

 
  

 
X ~ N(0,1) , Y ~ N(0,1) , X and Y are independent 
 
P( X+cY > 4.2732 ) = 0.15 , X + cY ~ N(?,?) , c > 0  
 
E(X+cY) = E(x) + E(cY) = E(x) + cE(Y) = 0 + c(0) = 0  
 
Var(X+cY) = Var(X) + Var(cY)+ + 2Cov(X,cY) but Cov(X,cY)= 0 
          = 1 + c2(1) = 1 + c2  
 
X + cY ~ N(0,1+c2) , standardize : Let X + cY = W  
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P( W > 4.2732 ) = 0.15 = 
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From Table 4 : 84850031 .).( =φ   and 85080041 .).( =φ  
We use Linear Interpolation : 
Steps : 
-take the difference : ).( 041φ - ).( 031φ =0.8508 – 0.8485 =0.0023  
-take the difference : 0.85 – 0.8485 = 0.0015  
Now : 
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499963996815c ±≈±=±=⇒ ..  but c > 0 ⇒ c = 4  
 

 
Remember  Var(X) = E(X2) – E2(X)= E[X-E(X)]2 
 
Var(X+Y) = E[(X+Y)-E(X+Y)]2 = E[X+Y-EX-EY]2 
         = E[(X-EX)+(Y-EY)]2  
         = E[(X-EX)2 +(Y-EY)2 +2(X-EX)(Y-EY)]  
         = E[(X-EX)2] +E[(Y-EY)2] +2E[(X-EX)(Y-EY)] 
         = Var(X) + Var(Y) + 2Cov(X,Y) 
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 x 1 2 3  
Y     
4 0 0 1/3 1/3 
5 0 1/3 0 1/3 
6 1/3 0 0 1/3 

              1/3   1/3   1/3    1 
 

Var(X) = E(X2) – E2(X)  

E(X) = 2
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Similarly E(Y) = 5, E(Y2)= 
3

77
 , Var(Y) = 

3
2
 

 
Cov(X,Y) = E(XY) – E(X)E(Y)  
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Cov(X,Y) can give a measure of linear relationship but we 
use ρ  because : 
-It is unaffected by either location or scale of 
 measurement of X and Y. 
-It is always in [-1 ,1]   
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X ~  Bin( 3 , 0.5) , n = 3 , p = 0.5 
 
E(X) = np = 3(0.5)= 1.5 
Var(X) = np(1-p)= 3(0.5)(0.5) = 0.75 
Var(X2) = E[(X2)2] – E2(X2)= E[X4] – E2(X2) 
 

X ~  Bin( 3 , 0.5) : P(X = x)=  xnxn
x 2121C −)/()/(

 

P(X = 0)= , P(X = 1)=  812121C 303
0 /)/()/( = 832121C 213

1 /)/()/( =
 
 
X       0     1     2     3       
 
P(X=x)  1/8   3/8  3/8   1/8   ∑ == 1xXP )(                       
 
 
Y=X2    0     1     4     9       
 
P(Y=y)  1/8   3/8  3/8   1/8   ∑ == 1yYP )(

∑ =

                      
 
E(X2)=E(Y)=   + + +=Y 3819834831810yyp )/()/)(()/)(()/)(()(

233819834831810 2222 /)/)(()/)(()/)(()/)( =+++
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Note this could have been obtained from :  
 Var(X) = E(X2) – E2(X)  
 ⇒E(X2) = Var(X) + E2(X) = 0.75 + (1.5)2 = 3 
 
Var(X2)= Var(Y) = E(Y2) – E2(Y) 

E(Y2) = (  

Or E(X4) =  233813832831810 4444 /)/)(()/)(()/)(()/)(( =+++
Var(X2)= 33/2 – 9 = 15/2 = 7.5  
Cov(X,X2) = E(X.X2) – E(X)E(X2)= E(X3) – E(X)E(X2) 

E(X3)=  756854813832831810 3333 ./)/)(()/)(()/)(()/)(( ==+++
Cov(X,X2)= 6.75 – (1.5)(3)= 2.25  
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