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   CO BL 
Q.1(a) A train and a bus arrive at the station at random between 9 A.M. and 10 A.M. The train 

stops for 10 minutes and the bus for 𝑥  minutes. Assuming the train and bus arrive 
independently, determine the value of 𝑥 so that the probability that the bus and the train 
will meet equals 0.5. 

[5] 1 V 

Q.1(b) A problem is given to 5 people A, B, C, D, E. If the probability of solving the problem 
individually is 1/6, 1/5, 2/3, 1/3, 1/2 respectively, then find the probability that the 
problem is solved. 

[5] 1 I 

     
     

Q.2(a) Consider the experiment of tossing four coins. The random variable 𝑋 is associated with 
the number of trails showing. Compute and sketch the cumulative distribution function and 
probability density function of random variable 𝑋. 

[5] 2 III 

Q.2(b) Determine the 4th moment of the random variable 𝑋~𝑁(0, 𝜎ଶ). [5] 2 V 
     
     

Q.3(a) 
Let 𝑓௑௒(𝑥, 𝑦) = ቄ

1           0 < |𝑦| < 𝑥 < 1
0                     𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

. Determine 𝐸(𝑋/𝑌). 

 

[5] 3 V 

Q.3(b) Let 𝑋 and 𝑌 be independent exponential random variables with common parameter 𝜆. 
Define 𝑈 = 𝑋 + 𝑌  and 𝑉 = 𝑋 − 𝑌 . Find the joint and marginal probability density 
functions of 𝑈 and 𝑉. 

[5] 3 I 

     
     

Q.4(a) State and prove the Chernoff bounds. [5] 4 I 
Q.4(b) Suppose a fair coin is flipped 100 times. Find a bound on the probability that the number 

of times the coin lands is at least 60 or at most 40. 
[5] 4 I 

     
     

Q.5(a) A stationary process 𝑥(𝑡) with autocorrelation 𝑅௫௫(𝑡ଵ, 𝑡ଶ) = 𝑞𝛿(𝑡ଵ − 𝑡ଶ) is applied at 𝑡 =
0  to a linear system with impulse response  ℎ(𝑡) = 𝑒ି௔௧𝑈(𝑡). Determine the  
autocorrelation, 𝑅௬௬(𝑡ଵ, 𝑡ଶ) of the resulting output y(𝑡). 

[5] 5 V 

Q.5(b) Suppose that X(𝑡) is a process with mean, 𝜂(𝑡) = 3𝑡 and autocorrelation, 𝑅(𝑡ଵ, 𝑡ଶ) = 9 +
4𝑒ି଴.ଶ|௧భି௧మ|. Determine the variance and the covariance of the random variables 𝑍 = 𝑋(5) 
and  W= 𝑋(8). 

[5] 5 V 
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