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ECE 313 
Homework 9 solution 

Problem 1 – 

a)  E[T] = 0.25 = 1/λ.  

     Therefore λ = 4.   

      𝑓(t) =  4𝑒−4𝑡 (in minutes) 

 

b) λ = 4 queries/minutes = 4/60 = 1/15 queries/second = 0.067 queries per second 

P(N𝑡 = i) = 𝑒−0.067𝑡 (0.067t)i

𝑖!
,  i=0, 1, 2, …   (t is in seconds) 

 

c) P(N10 > 4) = 1 – P(N10 ≤ 4)= 1 - ∑ 𝑒−0.067×10 (0.067×10)i

𝑖!

4
𝑖=0  = 6.33e-4 

 

d) 2 minutes = 120 seconds  

    P(N120 ≤ 5)= ∑ 𝑒−0.067×120 (0.067×120)i

𝑖!

5
𝑖=0  = 0.10 

 

Problem 2 – (20 pts) 

 

(a) 10 pts (b) 10 pts 

 

 
 

Problem 3 – (15 pts) 

a)  

𝑓𝑋(𝑥) = ∫ 𝑒−
𝑥

𝛼𝑦𝑒−𝑦2
𝑑𝑦

∞

0
= 𝑒−

𝑥

𝛼 ∫ 𝑦𝑒−𝑦2
𝑑𝑦

∞

0
= 𝑒−

𝑥

𝛼 [−
1

2
𝑒−𝑦2

] ∞
0

=
1

2
𝑒−

𝑥

𝛼  (5pts) 

𝑓𝑌(𝑥) = ∫ 𝑒−
𝑥

𝛼𝑦𝑒−𝑦2
𝑑𝑥

∞

0
= 𝑦𝑒−𝑦2

∫ 𝑒−
𝑥

𝛼𝑑𝑥
∞

0
= 𝑦𝑒−𝑦2

[−𝛼𝑒−
𝑥

𝛼] ∞
0

= 𝛼𝑦𝑒−𝑦 (5pts) 
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b) For X and Y to be independent, 𝑓𝑋,𝑌(𝑥, 𝑦) = 𝑓𝑋(𝑥)𝑓𝑌(𝑦) =  
1

2
𝛼𝑒−

𝑥

𝛼𝑦𝑒−𝑦 

Therefore, 𝛼 = 2      (5pts) 

 

 

 

Problem 4 – (20 pts) 

 

 

(a) – 10pts, (b) – 10 pts 

Problem 5 – (15 pts) 

 

(a)  5pts, (b) 10 pts 

 

 


