
















Bonus problem: 

Suppose that a point (X,Y) is chosen uniformly at random from the set  

D = { (x,y) | x2 + y2 ≤ 4 }. That is, the joint PDF of X and Y is given by 

𝑓𝑓(𝑥𝑥,𝑦𝑦) = �𝑐𝑐 𝑖𝑖𝑖𝑖 (𝑥𝑥, 𝑦𝑦) ∈ 𝐷𝐷
0 𝑜𝑜𝑜𝑜ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒

 

(a) Find the constant c.  

(b) Find P( XY > 0 ), P( X + Y > 0 ), P( -1 ≤ X ≤ 1, -1 ≤ Y ≤ 1 ) and  

P( XY > 0, X + Y < 2 ). 

(c) Find the marginal supports and marginal PDFs of X and Y. 

(d) Are X and Y independent? 

(e) Let x be a fixed value from the support of X. What is the conditional 
support and conditional PDF of Y given X = x? Is this a member of a 
known distribution family? 

(f) Find the conditional mean, standard deviation and third quartile of Y 
given X = x. 

(g) Calculate Cov(X,Y) and ρX,Y. (Hint: Consider the value of ∫ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑𝑐𝑐
−𝑐𝑐  

for any odd function f and constant c > 0.)  
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