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1 11. (a) E[X] = λ , var(X) = 1 and P(X ≥ E[X]) = λ2 e 

(b) 

P(X > t + k|X > t) = e −λ(k) 

Note: the exponential random variable is memoryless. 

2. We first compute the CDF FX(x) and then obtain the PMF as follows 

FX(k) − FX(k − 1) if k = 3, ...10, 
pX(k) = 

0, otherwise. 

We have, 

 

 0, k < 3, 
 

k k−1 k−2 3 ≤ k ≤ 10,FX(k) = 10 9 8 
 

 1 10 ≤ k. 

3. (a) 

P(error) = P(R1|S0)P(S0) + P(R0|S1)P(S1) 

= P(Z − 1 > a)(p) + P(Z + 1 < a)(1 − p) 
( ( )) ( ) 

a − (−1) a − 1 
= p · 1 − Φ + (1 − p) · Φ 

σ σ 
( ) ( ( )) 

a + 1 1 − a 
= p − p · Φ + (1 − p) · 1 − Φ 

σ σ 

a + 1 1 − a 
= 1 − p · Φ − (1 − p) · Φ 

σ σ 

3/2 1/2(b) P(error) = 1 − 0.4 · Φ(1/2 ) − 0.6 · Φ(1/2 ) 
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