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                       QUESTION ONE 20 MARKS 

(a) Giving relevant example, explain the term Random Variable             (3mks) 

(b) A manufacturing company inspects a batch of transistors occasionally and notices 

that 90% has no defective one, 5% contain one defective, 3% likely contain 2 and 

about 2% contain 3 defectives transistors. 

i) Define distribution of a random variable                                       (lmk) 

ii) Develop a probability distribution table                                              (3mks) 

iii) Work out the mean and standard deviation of transistors being defectives 

                                                                                                                                        (5mks) 

(c) Differentiate between discrete and continuous random variable                 (2mks) 

(d) Define probability distribution function of a discrete random variable          (3mks) 

(e) The continuous random variable I has pd f f(x) where 𝑓(𝑥) = {
1

8
𝑥 

0 < x > 4 

   Show that it is a valid pdf and hence find E (x) and Var (x).                                    (3marks) 

 

QUESTION TWO 15 MARKS 

a) Let x be a continuous random variable with pdf  

𝑓(𝑥) {
𝑎𝑥           0 ≤ 𝑥 ≤ 1
𝑎             1 ≤ 𝑥 ≤ 2

−𝑎𝑥 + 3𝑎     2 ≤ 𝑥 ≤ 3
 

I. Determine the constant a                                               ( 3marks) 

II. Compute probability of p (≤ 1.5)                                    (3marks) 

 

b) A fair die is tossed once. Let x, be the number on the upturned face.  

Compute the cumulative function of x.                                         (7marks) 

QUESTION THREE 15 MARKS 

a) Show that µ4 = µ4 - 4µ3µ1 + 6µ2 (µ1)
2 – 3(µ1)

4                                                                  (5 marks) 
b) Let x be a continuous random variable with pdf f(x) given by 

𝑓(𝑥) = {𝜆𝑒−𝜆𝑥 , 𝑥 > 0
0, 𝑥 > 0

 

Elsewhere; 

I. Find its M.G.F if it exists                                                           ( 3marks) 

II. Derive the expected value of x and the variance of x from the m.g.f   (3marks) 

III. Verify the results by computing the above quantities directly from the 

deviation.                                                                                     (3marks) 
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QUESTION FOUR 15 MARKS 

      (a) Let x ≥ 0 be a random variable and let t > 0. 

               Prove the Markov In-equality 𝑃 (𝑋 ≥ 𝑡)≤ 
𝐸(𝑥)

𝑡
                                          (4mks) 

(b) A post office handles, on average, 10,000 letters a day. What can be said about the 

probability that it will handle at least 15000 letters tomorrow? (use Markov in-

equality)                                                                                                  (3mks) 

(c) If µ and σ are the mean and standard deviation of a random variable X, show that for 

any positive constant k, the probability is at least (1 −
1

𝐾2
)that X will take on a value 

within k standard deviation of the mean. i.e. 𝑃([𝑋 − µ] < 𝑟𝜎) ≥ 1 −
1

𝑘2     (8mks) 

 

 

 
 

 


