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Instructions to Candidates 

Answer all the questions (3+3+4) 

Missing data may be suitable assumed and statistical tables may be used. 

 

1 A. The chance that a doctor 𝐴 will diagnose the disease correctly is 60%. The chance that  

        the patient  of 𝐴 will die after correct diagnosis is 40%    and the chance of death by  

        wrong diagnosis is  70%.   If a patient of 𝐴 dies. What is the probability that his disease  

        was diagnosed correctly? 

    B. (i) A student takes his examination in four subjects 𝑃, 𝑄, 𝑅 and 𝑆. He estimates his  

             chances of    passing in 𝑃 as 
4

5
 , in 𝑄 as 

3

4
  , in 𝑅 as 

5

6
  , in 𝑆 as 

2

3
 . To qualify he must  

             pass in 𝑃 and at least     two other subjects. What is the probability that he qualifies? 

           (ii) If 𝜇 = 10 and 𝜎2 = 4. Find the bound for 𝑃(5 < 𝑋 < 15). 

     C. Suppose that a 2-dimensional continuous random variable has the joint p. d. f. 

 𝑓(𝑥, 𝑦) = {
𝑘𝑥(𝑥 − 𝑦);   |𝑦| < 𝑥,    0 < 𝑥 < 2

0;                        𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
. (i) Find 𝑘   

(ii)Marginal p. d. f. of  𝑌.  (iii) Find  the conditional p. d. f. of 𝑋 given 𝑌.  

2 A. If 𝑋, 𝑌, and 𝑍 are uncorrelated random variable with standard deviation 5, 12, 9  

        respectively. If     𝑈 = 𝑋 + 𝑌 and 𝑉 = 𝑌 + 𝑍. Evaluate the correlation coefficient  

        between 𝑈 and 𝑉. 

   B. Find the moment generating function (MGF) for Gamma distribution 𝑋~𝐺(𝑟, 𝛼). Also  

       obtained    mean and   variance of Gamma distribution using MGF.  

   C. Let 𝑋 be a random variable taking values {−2, −1, 0, 1, 2} ,  such that 

 𝑃(𝑋 = −2) = 𝑃(𝑋 = −1),  𝑃(𝑋 = 2) = 𝑃(𝑋 = 1)     and  

𝑃(𝑋 > 0) = 𝑃(𝑋 < 0) = 𝑃(𝑋 = 0). Obtain the probability mass function of 𝑋 and 

its   cumulative distribution function. 

 



3 A. In a normal distribution  31% of the items are under 45 and 48% are over 64. Find the  

       mean and variance of the distribution. 

   B. Let 𝑋 be a random variable with probability distribution 𝑓(𝑥) =
1

𝜋(1+𝑥2)
 for  

        −∞ < 𝑥 < ∞. Then find the pdf of 𝑌 =
1

𝑋
. 

   C.  Fit a curve of the form 𝑦 = 𝑎𝑏𝑥 for the data and hence find the estimation for 𝑦, when         
𝑥 = 8. 

X 1 2 3 4 5 6 7 

y 87 97 113 129 202 195 193 
  

4  A. Solve the difference equation 𝑦𝑛+2 − 4𝑦𝑛 = 𝑛(𝑛 − 1). 

    B. Find the Z-transform of  (i) 𝑛 sin 𝑛𝜃 (ii) sin(3𝑛 + 5). 

    C. Solve the difference equation 𝑦𝑛+2 + 6𝑦𝑛+1 + 9𝑦𝑛 = 2𝑛 with 𝑦0 = 𝑦1 = 0 using Z- 

         transform.  

5  A. Prove that 
𝑑

𝑑𝑥
{𝑥−𝑛𝐽𝑛(𝑥)} = −𝑥−𝑛𝐽𝑛+1(𝑥). Also expand 𝐽1(𝑥) in terms of series. 

    B. If 𝑋 is the mean of a random sample from a normal distribution with mean 𝜇 and  

         variance 100. Find 𝑛 such that 𝑃(𝜇 − 5 < 𝑋 < 𝜇 + 5) = 0.954. 

    C. Obtain the series solution of the equation 4𝑥𝑦′′ + 2𝑦′ + 𝑦 = 0 using Frobenius  

          method. 


