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SEMESTER END SUPPLEMENTARY EXAMINATIONS (AR23), FEB. – 2026

	U.G.
	ECE
	Degree
	Bachelor of Technology

	Academic Year
	2025-2026
	Sem.
	V

	Course Code
	23O0411
	Course Title

	
	
	Principles of Data Science

	Duration 
	3 Hours
	Maximum Marks
	[bookmark: _gjdgxs]70 (Seventy)



SECTION-I 
7 x 2 = 14 Marks
1. 
	No.
	Questions (a to g)
	RBT Level
	COs

	a
	Define Data Science.
	Remember
	1

	b
	What is a statistical measure? Give two examples?
	Remember
	1

	c
	[bookmark: _GoBack]What are the major steps in a data pre-processing pipeline?
	Remember
	3

	d
	Define cosine similarity.
	Remember
	2

	e
	Define ensemble learning.
	Remember
	5

	f
	What is a Bayesian classifier?
	Remember
	5

	g
	Define random forest.
	Remember
	6



SECTION-II 
4 x 14 = 56 Marks

	No.
	Questions (2 to 9)
	RBT Level
	COs
	Marks

	[bookmark: _Hlk154686023]2
	(a)
	Demonstrate the characteristics of datasets and the statistical measures used to summarize data.
	Understand
	1
	8M

	
	(b)
	A dataset of patients includes the following fields:Patient_ID, Name, Age, Blood Group, Diagnosis, Cholesterol_Level, Admission_Date.Categorize each attribute as nominal, ordinal, interval, or ratio type.Mention whether each is structured, semi-structured, or unstructured data.
	Understand
	2
	6M

	OR

	3
	(a)
	A retail store records the following monthly sales data (in ₹ lakhs):[12, 15, 20, 18, 25, 30, 28, 35, 40, 38, 45, 50]Compute the mean, median, and standard deviation.
Discuss how these measures can help the store make better business decisions.
	Understand
	1
	8M

	
	(b)
	Describe the importance of Data Science in real-world applications and decision-making.
	Understand
	2
	6M

	4
	(a)
	A dataset has 10,000 features, but only 500 are highly correlated with the target variable.Suggest suitable data reduction techniques to optimize the dataset.Explain how dimensionality reduction improves model performance.
	Understand
	3
	8M

	
	(b)
	Describe data matrix and dissimilarity matrix with illustrations.
	Understand
	2
	6M

	OR

	5
	(a)
	Explain any four univariate data visualization techniques.
	Understand
	3
	8M

	
	(b)
	Given two data points: A=(1,2,3) and B=(2,3,4) Calculate the cosine similarity between A and B .Comment on whether the data points are highly similar or not.
	Understand
	2
	6M

	6
	(a)
	A spam filter dataset shows:P(Spam) = 0.4, P(Not Spam) = 0.6. P(“Offer”|Spam) = 0.7, P(“Offer”|Not Spam) = 0.1 Compute posterior probability that an email containing “Offer” is spam using Bayes theorem.
	Understand
	4
	8M

	
	(b)
	Explain the K nearest neighbors (KNN) classification algorithm.
	Understand
	5
	6M

	OR

	7
	(a)
	Consider a linear regression model with overfitting: Explain how Ridge and Lasso regression can reduce overfitting. Provide a numerical example with simplified coefficient adjustment.
	Understand
	4
	8M

	
	(b)
	Discuss logistic regression and its application in binary classification.
	Understand
	5
	6M

	8
	(a)
	Explain the working principles of  single linkage, complete linkage, average linkage and centroid linkage Hierarchical Clustering.
	Understand
	6
	8M

	
	(b)
	Discuss different ensemble techniques: Voting, Bagging, Boosting, and Random Forest with suitable examples.
	Understand
	5
	6M

	OR

	9
	(a)
	A random forest model uses 3 decision trees to classify a new sample as Yes/No: Tree 1: Yes, Tree 2: No, Tree 3: Yes, Determine the final voting result using majority voting.
	Understand
	6
	8M

	
	(b)
	Compare and contrast K-Means and hierarchical clustering.
	Understand
	5
	6M
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