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	Instructions: 
· Make suitable assumptions if required and state them.
· Q1 and Q2 are compulsory. There is internal option in Q1. 
· Solve ANY 1 question from Q3 and Q4. 
· All attempted questions must be solved entirely using MS Excel. All relevant analysis and interpretations should also be stated in the Excel worksheet itself. 
· To answer the short note question, insert a text box and write your answer in the sheet itself.
· Keep saving the file every ten minutes or so.
· Make only 1 Excel file with different worksheets pertaining to each question.
· Follow the naming and other folder related instructions of the IT staff invigilator strictly.
· The paper consists of 3 pages and 4 questions. Please read carefully.




	Question No.
	
	 Max.
Marks

	Q1
	Write a short note on any one of the following:
a. Difference between Population and Sample. Give examples to explain.
b. Central Limit Theorem


	5

	Q2



	Delhivery is a prominent logistics and supply chain services company in India, known for its extensive reach and efficient delivery solutions. The company leverages advanced technology to provide comprehensive logistics services, ensuring timely and reliable deliveries across various regions. The dataset stored in the datasheet: “Delhivery” focuses on Delhivery's operations, providing detailed information about the transportation types, source and destination details, start and end times of trips, delivery times, and distances across various regions within India.

Specifically, the data includes the following details: 
· Route Type: Transportation type
FTL – Full Truck Load: FTL shipments get to the destination sooner, as the truck is making no other pickups or drop-offs along the way.
Carting: Handling system consisting of small vehicles (carts)
· Source_name: Source Name 
· Source State : Indian state name of origin 
· Destination_name: Destination Name 
· Destination State : Indian state name of destination
· Region of Delivery: Region of delivery in India (North, South, East, West, Central)
· Start_time: Trip start time 
· End_time: Trip end time
· Start_scan_to_end_scan: Time taken to deliver (in minutes) from source to destination
· Actual_distance_to_destination: Distance in Kms between source and destination warehouse

a. Use appropriate measures to describe the behaviour observed in the delivery time of the Northern and Western regions. (Hint: Segregate the data for Western and Northern region before doing any calculations). (4 Marks)
b. Draw a comparison between the Northern and Western regions using the above output. Which region is more consistent in their delivery times? (3 Marks)
c. Comment on the shape and interquartile range for the delivery distance captured between source and destination. (3 Marks)

	10

	Q3
	A simple random sample of 50 items from a population with σ = 6 resulted in a sample
mean of 32.

a. Calculate the Standard error 
b. Provide a 90% confidence interval for the population mean.
c. Provide a 95% confidence interval for the population mean.
d. Provide a 99% confidence interval for the population mean.
e. What is the impact of confidence level on the confidence intervals?

	10

	Q4
	A graphite manufacturer makes long rolls of flexible graphite to be used to seal components in combustion engines. After the roll is created, a beta scanner takes readings of the basis weight in ounces per square yard. The specifications state that the mean weight of an ideal roll is 21.2 ounces per square yard with a standard deviation of 0.29. Assume that the weight follows a normal distribution. 

a. A roll is identified to be defective if the weight is more than 22.2 ounces per square yard. What is the probability that a given roll will be defective? (2 marks)
b. If a sample of 200 rolls were scanned to record the weight. What is the probability that the mean weight of the 200 samples will be greater than 22.2 ounces per square yard? (2 marks)
c. If the weight of a graphite roll is less than 20.2, then the seal will not hold. What is the probability that the seal will not hold for a given roll? (4 marks)
d. For a roll to be marked as acceptable, the roll weight should lie within 20.2 and 22.2 ounces per square yard. What is the probability that a roll will be marked acceptable? (2 mark)

	10
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