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Instructions to Candidates: 

(i) All Questions carry equal marks. 

(ii) The Question paper contains 6 Questions.  

(iii) Attempt any 4 Questions in all. 

(iv) Use of Simple Calculator is allowed.   

 

 

 

 

 

 

 

 

 

 

 



Q 1 State and explain Chebyshev’s theorem. How does it compare with the empirical rule? A 

survey of demand (in ‘000 tons) of urea during a year is given below: 

Demand 

(in ‘000 tons) 

0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 

Number of firms 25 75 60 200 85 35 14 6 

Find the appropriate measure of central tendency and variation. Determine the five-point 

summary for the given data. Draw the Box and whisker plot to determine the nature of the 

distribution.  For a mesokurtic distribution, the fourth central moment is 768. Obtain its 

standard deviation.  

Q 2 Distinguish between linear and non-linear trend. The quarterly expenses (in Rs Lakhs) of 

a large automobile firm have been recorded for 2016–2020. Compute the seasonal indices 

using the method of ratio to trend: 

Quarter 2016 2017 2018 2019 2020 

1 30 34 32 38 42 

2 48 50 46 48 52 

3 50 64 66 70 64 

4 68 78 72 64 82 

 

Q 3 What are the conditions under which a binomial distribution is used? Discuss the 

conditions under which a binomial distribution can be approximated as a Poisson distribution. 

 

From past records, the owner of a fast-food restaurant knows that, on average, 2.4 cars use 

the drive-through window between 3:00 P.M. and 3:15 P.M. Determine the probability that, 

between 3:00 P.M. and 3:15 P.M., (i) exactly two cars use the drive-through window and  

(ii) at least three cars use the drive-through window. 

The heights of the 3264 female students attending a college are approximately normally 

distributed with a mean of 64.4 inches and standard deviation 2.4 inches. Find (i) the 

percentage of female students with height less than 63 inches; (ii) The number of female 

students with heights between 65 and 70 inches and (iii) the maximum height of the lowest 

25% students. 

A plant has two production lines on which it produces resistors. Line A is old and produces 

30 percent of the output, while line B is new which accounts for the remaining output. The 

proportion of defective resistors produced by Line A is 0.01 and that of Line B is 0.004. The 

output of both the lines goes to same conveyor belt so that it is not possible to find which line 

produced a particular resistor. Before supplying the resistors to an aerospace firm, they are 



tested randomly for defects. Calculate the probability that, (i) a resistor will be found to be 

defective; (ii) a resistor found defective was produced by Line B. 

Q 4 What is meant by critical value? How is it used in testing of hypothesis? The Central 

Investigative Force compiles data on robbery and publishes the information on its website. A 

sample of 15 pickpocket offenses resulted in losses as shown in following table:  

Offense 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Losses 

(in Rs) 

447 208 627 430 883 313 844 253 397 214 217 768 106 426 587 

At 5% significance level, do the data provide sufficient evidence to conclude that pickpocket 

offenses resulted in average losses of more than Rs. 440? Determine the confidence interval 

at 99% for the average losses due to pickpocket offences (population mean). 

Q 5 Does correlation imply the existence of cause-and-effect relationship between two 

variables? Explain with help of suitable examples. Smart Tech Solutions is in the business of 

providing technological support and services to educational institutions. The company wants 

to develop a forecast model using the following data: 

Sales revenue (in USD Millions) 20 30 22 25 27 30 32 38 42 

Marketing expenditure (in USD Millions) 4 4.2 4.5 4.7 5 5.2 5.8 5.9 6 

Use the given information to determine the two regression equations. Find the Sales revenue 

(in USD Millions) that can be suitably associated with the Marketing expenditure equal to 

USD Millions.  Determine Spearman’s rank correlation using the above data. 

Q 6 Explain in brief the problems that are faced in the construction of index numbers. 

Construct the CPI using the data given below:  

Category Index  Weight 

Food and Beverages ? 45 

Clothing and Footwear 120 15 

Housing 110 8 

Fuel and Light 200 4 

Lifestyle and Electronics 125 10 

Miscellaneous 150 18 

Determine the index for the category food and beverages with the following data using the 

Fisher’s method: 

Item Current year Base year 

Price (in ₹) Quantity Price (in ₹) Quantity 

Cereals 60 1200 40 1,000 

Pulses 95 400 85 360 



Fruits and Vegetables 300 550 250 600 

Dairy products 80 480 90 450 

Packed Juices 150 160 115 140 

 


