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Birzeit University Faculty of Engineering Dep. of Electrical Engineering 
 

Probability ENEE 331 Homework (3)   Single Random Variables 
 

P1) Let X and Y be two discrete Random Variable with a Joint-PdF given in the table below: 
 Y = 0 Y = 1 f(x) 

X = -1 0 0.25 0.25 
X = 0 0.25 0.25 0.5 
X = 1 0 0.25 0.25 
f(y) 0.25 0.75 1 

Are X and Y Correlated? Explain in details. 
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P2) Suppose continuous r.v.s (X,Y)∈R2 have joint pdf 
a) What is the cumulative distribution function of X? 
b) Determine the marginal pdfs for X and Y? 
c) Are X and Y independent? 
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Marginal pdfs for X and Y 
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So X and Y are not independent. 
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P3) Suppose the continuous random variables X and Y have the following joint 
probability density function:     
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for x2 ≤ y ≤ 1 and  0 < x < 1. What is the conditional distribution of Y given X = x? 
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To find f(x) the integral must be with respect of y witch’s limited by x2 ≤ y ≤ 1   
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P4) Prove that Var(X+Y) = Var(X) + 2 Cov(X,Y) + Var(Y) 

Assume that the mean of X and Y is zero to make life easy, since the mean doesn’t 
affect the variance: 

By definition: 

ݔ)ݎܸܽ + (ݕ = ݔ)ሾܧ + ଶሿ(ݕ − ݔሾܧ) + ሿ)ଶݕ = ݔ)ሾܧ + ଶሿ(ݕ − 0 

= ଶሿݔሾܧ + ሿݕݔሾ2ܧ +  ଶሿݕሾܧ

= ଶሿݔሾܧ + ሿݕݔሾܧ2 +  ଶሿݕሾܧ

= (ݔ)ܴܣܸ + ,ݔ)ݒܥ2 (ݕ + (ݕ)ܴܣܸ + ଶ(ݔ)ܧ +  ଶ(ݕ)ܧ

= (ݔ)ܴܣܸ + ,ݔ)ݒܥ2 (ݕ +  (ݕ)ܴܣܸ

P5) The joint density of X and Y is given by 

 
Find P(X/Y≤a) if a positive constant. 

1
|)()(

000

)(





  

 








 



a
adx

a
x

eedx
y

eedxdyea
Y
XPaF

a
x

x

a
x

y
x

a
x

yx  

 21
1)()(



xdx

xdFxf  

 

 



 




otherwise
yxe

yxf
yx

xy 0
0,0

),(
)(

Uploaded By: Jibreel BornatSTUDENTS-HUB.com



 ٣

P6) The joint density of X and Y is given by 

 
a) Find the constant c. 
b) Find P(Y≤2X2) 

From 1,0,0  yxyx the left figure shows the region xy 1  

From Y≤2X2 the right figure shows the region 22xy   
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