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	Instructions: 
1. All questions are compulsory.
2. Make suitable assumptions wherever required and clearly state them in the relevant worksheet.
3. Complete all solutions in a single Excel workbook (.xlsx); use a separate worksheet for each question within one workbook.
4. Rename each worksheet to the corresponding question number (e.g., Q1, Q2, Q3, …).
5. For every question, insert a Text Box within the same worksheet and write your interpretation there. Do not submit separate Word/PDF notes.
6. Upload Excel workbook only once after completing all the questions. (The workbook containing all answers).
7. Name the file as BatchNo_FullName_RollNo.xlsx
8. Use of AI tools is not permitted. Submissions must reflect your own work; any indication of AI-generated content may impact evaluation.




	
	
	

	Q1. 
	The consulting firm Innov Analytics has been asked to analyze R&D investment patterns in the technology sector. Two groups of companies were studied in 2024:
Group A: Large, established technology giants such as Amazon, Alphabet, Meta, Apple, etc.
Group B: Mid-sized tech players and emerging AI startups such as AI-Platform-X, BioTechStart, FinTechInnov, etc.
The goal was to compare how R&D budgets differ between large firms and smaller innovators, especially to see whether the distribution of spending in both groups follows a similar pattern or whether one group shows more extreme outliers.
Group A: 80.0, 60.0, 55.0, 52.0, 50.0, 48.0, 45.0, 40.0, 38.0, 35.0, 30.0, 28.0, 25.0, 20.0, 15.0
Group B: 4.0, 3.8, 3.5, 3.2, 3.0, 2.8, 2.5, 2.3, 2.0, 1.8, 1.6, 1.5, 1.3, 1.0, 0.8
 i. Construct histograms for Group A and Group B using appropriate bin sizes. (4 Marks)
 ii. Compare the shape, spread, and skewness of the two distributions. (2 Marks)
 iii. Draw box plots for the two groups. Identify and comment the median, interquartile range (IQR), potential outliers. (4 Marks)

	10 Marks

	Q2. 
	The weekly time (in hours) that top-performing employees in a consulting firm spend on client-focused upskilling activities (case studies, certifications, business simulations, and AI tools training) is approximately normally distributed with mean (μ) of 12 hours and standard deviation (σ) of 3 hours.
i. What proportion of top performers spend more than 15 hours per week on upskilling? (2.5 Marks)
ii. What is the probability that a top performer spends between 10 to 14 hours per week on upskilling? (2.5 Marks)
iii. What proportion of top performers spend fewer than 6 hours per week on upskilling? (2.5 Marks)
iv. Above how many hours do only 10% of the top performers spend on upskilling? (2.5 Marks)

	10 Marks

	Q3.
	A pharmaceutical company produces vaccine vials. The filling process is designed so that the amount of liquid in each vial follows a normal distribution with mean 50 ml and standard deviation 1.5 ml.
i. Find the probability that a randomly selected vial contains more than 52 ml of liquid. (2.5 marks)
ii. If 6 vials are randomly selected, find the probability that their average filling exceeds 52 ml. (2.5 marks)
iii. Repeat part (ii) but with a larger sample size of 12 vials. Compare the two probabilities and comment on how the sample size affects the likelihood that the sample mean exceeds 52 ml.? (2.5 marks)
iv. For a sample size of 30 vials, find the probability that the sample mean exceeds 52 ml. What does this tell you about the relationship between sample size and probability? (2.5 marks)
	10Marks

	Q4.
	A company packages ground coffee into pouches labeled as 500 g each. A random sample of pouches is taken, and weights are assumed to be normally distributed. The sample mean weight is recorded for each sample, along with the standard deviation.
i.  A sample of 40 pouches has a sample mean weight of 498.5 g with a standard deviation of 3.2 g. Construct a 95% confidence interval for the mean weight of all pouches. Interpret the result in terms of whether the process is filling close to 500 g. (2.5 marks)
ii. Using the same sample mean and standard deviation construct a 99% confidence interval for the mean weight. Explain how the change in confidence level affects the width of the interval and the certainty about the true mean. (2.5 marks)
iii. Now suppose a larger sample of 100 pouches is taken, with the same sample mean and standard deviation. Construct a 95% confidence interval for the mean weight with this larger sample. Compare it to the first interval and comment on the effect of sample size on interval precision. (2.5 marks)
iv. Assume now that the population standard deviation is known to be 3.1 g. Construct a 95% confidence interval for the mean weight of all pouches based on the original sample of 40 pouches. (2.5 marks)
	10 Marks

	Q5. A
	The weekly time (in hours) that senior consultants in a consulting firm spend on advanced training is approximately normally distributed with population mean (μ) of 50 hours and standard deviation is 20 hours
A random sample of n = 64 consultants is taken.
i. According to the CLT, what is the sampling distribution of the sample mean. (1 mark)
ii. Compute the standard deviation of the sampling distribution and name it. (2 marks)
iii. Calculate the probability that the sample mean is greater than 55 hours. (2 marks)

	5 Marks

	Q5. B
	Based on Empirical Rule, if the underlying distribution of data is bell-shaped, we can conclude that:

i. Approximately ___ % of all observations fall within one standard deviation of the mean (1 mark)

ii. Approximately ___% of all observations fall within two standard deviations of the mean (1 mark)

iii. Approximately ___% of all observations fall within three standard deviations of the mean (1 mark)
List the 2 parameters using which normal distribution is described (2 marks)
1. ______________ 2. _______________
	5 Marks
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