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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) = { 4𝑥(9 − 𝑥2)/81           0 ≤ 𝑥 ≤ 3
0                                     𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

 
[4] CO3 

Q2 A continuous random variable X has probability density given by 

𝑓(𝑥) = {2𝑒−2𝑥           𝑥 > 0
0                   𝑥 ≤ 0

 

Find  

(a) 𝐸(𝑋) 

(b) 𝐸(𝑋2) 

[4] CO1 

Q3 Discuss Chebyshev’s Inequality. A random variable X has mean 3 and variance 2. Use 

Chebyshev’s inequality to obtain an upper bound for 

𝑃(|𝑋 − 3| ≥ 1) 
[4] CO2 

Q4 Find the probability that in tossing a fair coin three times, there will appear 

(a) 3 heads,  

(b) 2 tails and 1 head 
[4] CO1 

Q5 What is the Decision Tree Algorithm? Discuss the different types of nodes in Decision 

Trees. [4] CO5 

Section B 

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

Q6 Briefly differentiate the following terms: 

a) Classification and clustering 

b) Binomial distribution and negative binomial distribution 

c) Discrete random variable and continuous random variable 

d) Simple linear regression and multiple regression 

[10] CO2 



Q7 For each claim, state H0 and Ha in words and in symbols. Then determine whether the 

hypothesis test is a left-tailed test, right-tailed test, or two-tailed test. Sketch a normal 

sampling distribution and shade the area for the P-value. 

a) A school publicizes that the proportion of its students who are involved in at least 

one extracurricular activity is 61%. 

b) A car dealership announces that the mean time for an oil change is less than 15 

minutes. 

c) A company advertises that the mean life of its furnaces is more than 18 years. 

[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 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] 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 

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

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

provided in Appendix-1) 

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 The number of officers on duty in a Delhi and the number of robberies for that day 

are:  

Officers  10 15 16 1 4 6 18 12 14 7 

Robberies 5 2 1 9 7 8 1 5 3 6 

Calculate the regression line for this data, and the residual for the first observation, 

(10; 5). What percentage of variation is explained by the regression line? 

OR 

[20] CO5 



A study involved comparing the per capita income (in thousands) to the number of 

medical doctors per 10,000 residents. Six small cities in Uttarakhand had the 

observations: 

Per capita 

income 

8.6 9.3 10.1 8.0 8.3 8.7 

Doctors 9.6 18.5 20.9 10.2 11.4 13.1 

Calculate the regression line for this data. What percentage of variation is explained 

by the regression line? Predict the number of doctors per 10,000 residents in a town 

with a per capita income of 8500. 
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