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Reg. No.           

 

I SEMESTER M.TECH. EC/BM   
END SEMESTER EXAMINATION MARCH 2021 

Subject: PROBABILITY, RANDOM VARIABLES AND STOCHASTIC PROCESSES [MAT 5151] 

Date of Exam: 05/03/2021  Time of Exam: 02.00 p. m. – 05.00 p.m.          Max. Marks: 50 

 

Answer ALL the questions.  

1. A.  A flashlight contains two batteries that sit one on top of the other. These batteries 

come from different batches and may be assumed to be independent of one another.Both 

batteries must work in order for the flashlight to work. If the probability that the first 

battery is defective is 0.05 and the probability that the second is defective is 0.15, what is 

the probability that the flashlight works properly?                                      (3 marks) 

 

B.  In a room, there are two types of jars A and B containing candies. Jar A contains 40% 

of the candies and jar B contains the remaining 60%. In jar A, there are 70% sweet and 

30% sour candies, whereas in jar B, there are 30% sweet and 70% sour candies. A candy 

is tasted and it is sweet. What is the probability that it is from jar A?  (3 marks) 

 

C.  A problem in Mathematics is given to three students A, B and C whose chances of 

solving it are 0.5, 1/3 and 0.25. What is the probability that the problem will be solved?  

(4 marks) 

 

2. A.  The probability density function of a random variable is   

Find (i) the cumulative distribution function of  and (ii) .    (3 marks) 

 

B.  Let  and  be discrete random variables with joint probability mass function  

given by the following table. Find ,  and . (3 marks) 

             X 

      Y 

    

 0.05 0.05 0.15 0.05 

 0.40 0.00 0.00 0.00 

 0.05 0.15 0.10 0.00 

 

C.  Given the joint probability density function of  and  as below, find the probability 

density function of .  (4 marks) 

 

3. A. Probability that a man hitting a target is 1/3. (i) If he fires five times, what is the 

probability that he hits the target at least twice? (ii) How many times must he fire so that 

the probability of hitting the target at least once is more than 0.90?                     (3 marks) 
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B.  Heights of 500 soldiers are found to be normally distributed. Of these 258 are found 

to be within 2 cm of the mean height 170 cm. Find the standard deviation of the 

distribution.         (3 marks) 

 

C.  A man tosses a fair coin until three heads occur in a row. Let  denote the largest 

string of heads ending at the  trial. Write the transition probability matrix for   and 

determine the nature of the states.       (4 marks) 

 

4. A. Suppose that the weather on any day depends on the weather conditions for the 

previous days, i.e., Suppose it was sunny today and yesterday, then it will be sunny 

tomorrow with probability 0.8; if it was sunny today but cloudy yesterday, then it will be 

sunny tomorrow with probability 0.6; if it was cloudy today but sunny yesterday, then it 

will be sunny tomorrow with probability 0.4; if it was cloudy for the last two days, then it 

will be sunny tomorrow with probability 0.1. Transform the process into a Markov chain 

and obtain the stationary probability distribution of the states.    (5 marks) 

 

B.  An experiment was performed to determine the effect of four different chemicals on 

the strength of a fabric. These chemicals are used as part of the permanent press finishing 

process. Five fabric samples were selected, and the following design was run by testing 

each chemical type once in random order on each fabric sample. Test for differences in 

means at 1% level of significance.       (5 marks) 

Chemical 

type 

Fabric sample 

1 2 3 4 5 

1 1.3 1.6 0.5 1.2 1.1 

2 2.2 2.4 0.4 2.0 1.8 

3 1.8 1.7 0.6 1.5 1.3 

4 3.9 4.4 2.0 4.1 3.4 

 

5. A.  Defects on wafer surfaces in integrated circuit fabrication are unavoidable. In a 

particular process, the following data were collected. Does the assumption of a Poisson 

distribution seem appropriate as a probability model for this process? Test at 5% level of 

significance.           (7 marks) 

No. of 

defects 

0 1 2 3 4 5 6 7 8 9 10 11 12 

No. of 

defect 

wafers  

4 13 34 56 70 70 58 42 25 15 9 3 1 

 

B.  The process of drilling holes in printed circuit boards produces diameters with a 

standard deviation of 0.01 milli meter. How many diameters must be measured so that the 

probability is at least 8/9 that the average of the measured diameters is within 0.005 of the 

process mean diameter  ?       (3 marks) 

     ************** 

 

Note: Please see pages below for statistical tables. 
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Chi-Square Distribution 
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F Distribution 
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Standard Normal Distribution 
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Student’s T-Distribution 

 

 


