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SECTION A  

S. No.  Marks CO 
Q1 What is central limit theorem? Suppose the age a student graduates from UPES is 

Normally distributed. If the mean age is 23.1 years and the standard deviation is 3.1 
years, what is the probability that 6 randomly selected students had a mean age at 
graduation that was greater than 27? 

[4] CO1 

Q2 Suppose some data for two variables x and y is as shown in the table. Use that data to 
predict the Y value for X = 5 and state how confident you are in your prediction: 

X 1 2 3 
Y  3 5 6 

 

[4] CO3 

Q3 How do Markov Chains work and what is memorylessness? [4] CO4 
Q4 What is queuing network? Differentiate the open queuing and closed queuing 

networks. 
[4] CO5 

Q5 What is queueing theory? Explain Kendall’s notation for representing queueing 
models? [4] CO5 

SECTION B  

Q6 What is Naïve Bayes classifier? A test for a disease gives a correct positive result with 
a probability of 0.95 when the disease is present, but gives an incorrect positive result 
(false positive) with a probability of 0.15 when the disease is not present. If 5% of the 
population has the disease, and Jean tests positive to the test, what is the probability 
Jean really has the disease? 

[10] CO1 

Q7 A used car dealer says that the mean price of used cars sold in the last 12 months is at 
least $21,000. You suspect this claim is incorrect and find that a random sample of 14 
used cars sold in the last 12 months has a mean price of $19,189 and a standard 
deviation of $2950. Is there enough evidence to reject the dealer’s claim at α=0.05? 
Assume the population is normally distributed. 

[10] CO3 



Q8 Discuss the characteristics of Bernoulli trial. You are a telemarketer with a 10% chance 
of persuading a randomly selected person to switch to your long-distance company. 
You make 8 calls. What is the probability that exactly one is successful?  

or  
A manager of a fast food restaurant observes that, an average of 9 customers is served 
by a waiter in a one-hour time period. Assuming that the service time has an 
exponential distribution, what is the probability that 
a) A customer shall be free within 12 minutes. 
b) A customer shall be serviced in more than 25 minutes.  
c) A customer shall be serviced in between 10 and 20 minutes. 

[10] CO3 

Q9 What is meant by Poisson process? Let X equal the number of typos on a printed page 
with a mean of 3 typos per page.  
a) What is the probability that a randomly selected page has at least one typo on it? 
b) What is the probability that a randomly selected page has at most one typo on it? 
 

[10] CO4 

SECTION-C 

Q10 Suppose that we have a 6-sided die. We assume that the die is unbiased (upon rolling 
the die, each outcome is equally likely). An experiment is conducted in which the die 
is rolled 240 times. The outcomes are in the table below. At a significance level of α 
= 0.05, is there enough evidence to support the hypothesis that the die is unbiased? 
Outcome 1 2 3 4 5 6 
Frequency 34 44 30 46 51 35 

 

[20] CO2 

Q11 Discuss M/M/1 queuing system. New Delhi Railway Station has a single ticket 
counter. During the rush hours, customers arrive at the rate of 10 per hour. The average 
number of customers that can be served is 12 per hour. Find out the following: 
a) Probability that the ticket counter is free. 
b) Average number of customers in the queue. 

or 
At Bharat petrol pump, customers arrive according to a Poisson process with an 
average time of 5 minutes between arrivals. The service time is exponentially 
distributed with mean time = 2 minutes. On the basis of this information, find out 
a) What would be the average queue length? 
b) What would be the average number of customers in the queuing system? 
c) What is the average time spent by a car in the petrol pump? 
d) What is the average waiting time of a car before receiving petrol? 

[20] CO5 
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