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Instructions: Attempt all the questions. Refer appendix for required distribution tables.   

Section A 

(Scan and Upload)                                     (5Qx 4M = 20 Marks) 

S. No.  Marks CO 

Q1 Find the first four moments about the origin for a random variable X having density 

function 

𝑓(𝑥) = { 2𝑥(9 − 𝑥3)/18           0 ≤ 𝑥 ≤ 5
0                                     𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

 
[4] CO3 

Q2 A continuous random variable X has probability density given by 

𝑓(𝑥) = {5𝑒−3𝑥           𝑥 > 0
0                   𝑥 ≤ 0

 

Find  

(a) 𝐸(𝑋) 

(b) 𝐸(𝑋2) 

[4] CO1 

Q3 X is random variable such that E(X) = 3 and E(X2) = 13. Determine a lower bound for 

P( - 2 < x < 8), using Chebyshev ’s inequality?    [4] CO2 

Q4 How do Markov Chains work and what is memorylessness property? [4] CO1 

Q5 Explain the basic queueing process? Discuss the Kendall notation of queue. [4] CO5 

Section B 

(Scan and Upload)                                      (4Qx10M = 40 Marks) 

Q6 Duracell manufactures batteries that the CEO claims will last an average of 300 hours 

under normal use. A researcher randomly selected 20 batteries from the production 

line and tested these batteries. The tested batteries had a mean life span of 270 hours 

with a standard deviation of 50 hours. Do we have enough evidence to suggest that the 

claim of an average lifetime of 300 hours is false? (Refer table as provided in 

Appendix) 

[10] CO2 



Q7 A department store, A, has four competitors: B,C,D, and E. Store A hires a consultant 

to determine if the percentage of shoppers who prefer each of the five stores is the 

same. A survey of 1100 randomly selected shoppers is conducted, and the results about 

which one of the stores shoppers prefer are below. Is there enough evidence using a 

significance level α = 0.05 to conclude that the proportions are really the same? 

Store A B C D E 

Number of 

shoppers 

262 234 204 190 210 

(Refer table as provided in Appendix) 

[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  

The average playing time of CDs in a large collection is 35 minutes, and the standard 

deviation is 5 minutes.  

a) What value is 1 standard deviation above the mean? 1 standard deviation below 

the mean? What values are 2 standard deviations from the mean?  

b) Assuming the distribution of time is approximately normal, about what percentage 

of times are between 25 and 45 minutes? 

[10] CO3 

Q9 A hospital switch board receives an average of 4 emergency calls in a 10 min. interval. 

What is the probability that  

(i) there are at the most 2 emergency calls and  

(ii) there are exactly 3 emergency calls in a 10 min. interval? 

[10] CO2 

SECTION-C 

 (Scan and Upload)                                    (2Qx 20M= 40 Marks) 

Q10 A sports statistician claims that the mean winning times for Boston Marathon women’s 

open division champions is at least 2.68 hours. The mean winning time of a sample of 

35 randomly selected Boston Marathon women’s open division champions is 2.60 

hours. Assume the population standard deviation is 0.32 hour. (Refer table as provided 

in Appendix) 

a) Identify the claim and state H0 and Ha. 

b) Find the standardized test statistic z. 

c) Find the corresponding P value. 

d) At alpha = 0.05, decide whether to reject or fail to reject the null hypothesis. 

e) Interpret the decision in the context of the original claim 

[20] CO4 

Q11 At Indian 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? 

OR 

[20] CO5 



Punjab National Bank is considering opening a drive in window for customer service. 

Management estimates that customers will arrive at the rate of 15 per hour. The teller 

whom it is considering to staff the window can service customers at the rate of one 

every three minutes. 

Assuming Poisson arrivals and exponential service find 

a) Average number in the waiting line. 

b) Average number in the system. 

c) Average waiting time in line. 

d) Average waiting time in the system. 
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