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	Instructions: 
1. The question paper consists of 2 sections – Section A (13 Marks) & B (12 Marks). 
2. Make 1 Excel file for each section with different worksheets pertaining to each question.
3. Attempt all questions in Section A.
4. Attempt any TWO questions in Section B.
5. Make suitable assumptions if required and state them.
6. Name the files as Name_ Section A/B_SVU Roll no.




	Question No.
	
	 Max.
Marks

	
	Section A
	

	Q1


	Elite Appliances has completed its fourth year selling premium kitchen appliances, especially high-end mixers and ovens, in a growing suburban market. Over time, the company’s reputation has grown steadily, leading to a general upward trend in sales. However, demand also shows consistent seasonal peaks during major festivals and home renovation months, when consumers are more likely to invest in new kitchen equipment. Even after accounting for this trend and seasonality, the monthly sales data still contains irregular fluctuations caused by market promotions, competitor launches, and random variations in consumer purchases. These unpredictable changes, or “white noise,” make it challenging for the forecasting team to produce accurate projections. Management’s goal is to build a forecasting model that separates trend, seasonal patterns, and random noise so that production and inventory decisions can be made with greater confidence. [Excel-Sales]
Perform an analysis of the monthly sales data for Elite Appliances and address the following:
a) Plot the time series graph to visually represent sales trends over the observation period.
b) Analyze the seasonality in the data and calculate the seasonal index for each month using the de-seasonalization method. Explain whether these seasonal indexes align with expected demand patterns and provide reasoning.

c) Prepare a month-by-month sales forecast for January to December of the year 2025, incorporating both trend and seasonal effects.
	8

	Q2
	The Lajwaab Bakery Shop keeps stock of a popular brand of cake. Previous experience indicates that the daily demand is normally distributed with mean 6000 and standard deviation of 450. 
a) Develop a spreadsheet simulation using 500 simulation trials for demand
b) What is the probability that the demand is more than 4000.
c) What is the probability that the demand is less than 3000
	5

	
	
Section B

	

	Q1
	A manufacturing firm operates three large-scale production units located in Noida, Greater Noida, and Gurugram. These units require a steady supply of a critical raw material for their daily operations. The raw material is procured from four supplier locations: Dehradun, Aligarh, Bhopal, and Kanpur. The cost of transporting one ton of raw material from each supplier to each plant varies based on distance and logistics. The transportation cost (in rupees) and the weekly supply and demand figures are summarized in the table below:
	From
	To
	

	Supplier
	Noida
	Greater Noida
	Gurugram
	Supply Capacity (tons)

	Dehradun
	--
	500
	250
	1350

	Aligarh
	600
	450
	200
	750

	Bhopal
	350
	150
	--
	1200

	Kanpur
	450
	250
	350
	900


	Production Unit
	Weekly Demand (tons)

	Noida
	1200

	Greater Noida
	1500

	Gurugram
	1500


Due to unforeseen logistical challenges, no shipments are currently possible between Dehradun and Noida, and between Bhopal and Gurugram.
Determine the optimal transportation plan that minimizes the total transportation cost. 
	6

	Q2
	A production manager of a manufacturing firm wishes to assign four machines to four different product types. The machines vary in their efficiency and capability, and consequently, the number of units that can be produced for each product differs depending on the machine used. The estimated monthly production (in ’00 units) for each machine on each product type is given below:
	Machine
	Product W
	Product X
	Product Y
	Product Z

	M1
	120
	140
	145
	130

	M2
	150
	140
	155
	140

	M3
	145
	140
	142
	150

	M4
	148
	150
	142
	145


Suggest the optimal assignment of the four machines to the four products in order to maximize total monthly production.
	6

	Q3
	FreshNest Foods Pvt. Ltd., a growing Indian organic food brand, operates two main manufacturing plants in Indore and Nagpur. To ensure timely deliveries to high-demand retail markets, all products must be routed through regional distribution warehouses due to packaging, labeling, and regulatory compliance needs.

Manufacturing Plants (Sources):
· Indore Plant – Weekly Supply: 200 units
· Nagpur Plant – Weekly Supply: 300 units

Regional Warehouses (Transshipment Points):
· Bhopal Distribution Center
· Raipur Distribution Center

Retail Markets (Destinations):
· Lucknow Retail Hub – Weekly Demand: 250 units
· Patna Retail Hub – Weekly Demand: 250 units

Transportation Costs (in ₹ per unit) are given in the tables below:

	
	Warehouses

	Plants
	Bhopal DC
	Raipur DC

	Indore Plant
	₹9
	₹11

	Nagpur Plant
	₹10
	₹12



	
	Retail Hubs

	Warehouses
	Lucknow Hub
	Patna Hub

	Bhopal DC
	₹8
	₹4

	Raipur DC
	₹6
	₹7



Design a transportation and distribution plan that minimizes the total cost.
	6
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