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1. (a) No 

(b) c = 1 
πr2 . { √ 

(c) fX (x) =  
2 

0 

r2−x2 

πr2 , |x| ≤  r 
, otherwise    

1 

2 
√ 

r2−y2 
, x2 + y2 ≤ r2 

(d) fX|Y (x | y) =  undefined , |y| > r    
0 , otherwise √ 

E[X | Y = 3r/2] = 0 

πr2(e) fX,Y |A(x, y | A) =  
4 , x2 + y2 ≤ (r/2)2 

0 , otherwise 

2. a) 

FY (y) =  P(Y ≤ y) 
= P((X1 ≤ y) ∩  · · ·  ∩  (Xn ≤ y)) 
= (P(Xi ≤ y))n 

= (y)n 

b) 

FW (w) =  P(W ≤ w) 
= 1  − P(W ≥ w) 
= 1  − (P(Xi ≥ w))n 

= 1  − (1 − w)n 

c) 

FY,W (y, w) =  P(Y ≤ y, W ≤ w) 
= P(W ≤ w|Y ≤ y) · P (Y ≤ y)   yn − (y − w)n , 0 ≤ w ≤ y ≤ 1     1 − (1 − w)n , y > 1, 0 ≤ w ≤ 1 
= yn , w > 1, 0 ≤ y ≤ 1 

 

   1 , w > 1, y > 1   0 , otherwise 

3. Symmetry is a powerful argument, and most importantly, gets us the answer to (a) and (b). 

(a) 1/2 

(b) 1/3 
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(c) P(N = n) =  P(X1 is the smallest of 1st n − 1, and Xn is the smallest of first n). So 
1 1using the extension of the argument in (a) and (b), we have P(n = n0) =  × n . n−1 

Now, 
n ∑ 1

P(N > n) = 1  − P(N ≤ n) = 1  − 
k(k − 1)

k=2 

Alternatively, P(N > n) =  P (X1 is the smallest of 1st n) =  1 . n 
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