FAQ on
Machine Learning (ML) 

Course Name: Machine Learning (IML) 
Programme: B. Tech – Data Science 
Semester : 6th Semester

	
	UNIT-1 SHORT QUESTION
	
	
	

	1
	Explain the concept of Machine Learning. Provide a formal definition and discuss how Machine Learning differs from traditional programming approaches.
	CO1
	PO1
	K1

	2
	What is the difference between learning and design?
	CO1
	PO2
	K2

	3
	List types of learning models.
	CO1
	PO1
	K1

	4
	Define supervised learning with example.
	CO1
	PO2
	K2

	5
	Explain the concepts of features and labels in Machine Learning. Discuss their roles in building predictive models with examples.
	CO1
	PO1
	K1

	6
	What is overfitting in Machine Learning? Explain its causes, effects on model performance, and methods to prevent it.
	CO2
	PO3
	K2

	7
	Define underfitting. Compare it with overfitting and explain situations where underfitting occurs.
	CO2
	PO3
	K2

	8
	What is bias–variance trade-off?
	CO2
	PO4
	K2

	9
	What is a learning curve? Explain how learning curves are used to analyse model performance with respect to training data size.
	CO2
	PO3
	K2

	10
	Explain the curse of dimensionality. Discuss its impact on Machine Learning algorithms and methods to overcome it.
	CO2
	PO4
	K2

	11
	List any four applications of ML.
	CO1
	PO2
	K1

	12
	Differentiate between training and testing data.
	CO1
	PO2
	K2

	
	UNIT-II SHORT QUESTION
	
	
	

	1
	Explain the concept of regression in Machine Learning and describe its purpose in predictive modeling.
	CO3
	PO1
	K1

	2
	Derive and explain the cost function used in linear regression and discuss its role in model training.
	CO3
	PO2
	K1

	3
	What is gradient descent? Explain the algorithm and describe how it is used to optimize Machine Learning models.
	CO3
	PO2
	K2

	4
	Define Mean Absolute Error (MAE) and explain how it is used as a performance evaluation metric for regression models.
	CO3
	PO1
	K1

	5
	Define Mean Squared Error (MSE) and explain its significance in evaluating regression models.
	CO3
	PO1
	K1

	6
	Explain the concept of Root Mean Squared Error (RMSE) and discuss why it is preferred over MSE in certain situations.
	CO3
	PO1
	K1

	7
	Define the R² score and explain how it measures the goodness of fit of a regression model.
	CO3
	PO2
	K2

	8
	Explain L1 regularization and discuss how it helps in reducing overfitting in regression models.
	CO3
	PO3
	K2

	9
	Explain L2 regularization and discuss its effect on model complexity and generalization.
	CO3
	PO3
	K2

	10
	Explain the concept of K-fold cross validation and describe how it is used for reliable model evaluation.
	CO3
	PO4
	K2

	
	UNIT-III SHORT QUESTION
	
	
	

	1
	Explain the concept of classification in Machine Learning and describe its role in predictive analysis.
	CO4
	PO1
	K1

	2
	What is the K-Nearest Neighbors (KNN) algorithm? Explain its working principle and applications.
	CO4
	PO2
	K2

	3
	Define Euclidean distance and explain how it is used as a distance metric in Machine Learning algorithms.
	CO4
	PO2
	K1

	4
	State and explain Bayes’ theorem. Discuss its significance in probabilistic classification.
	CO4
	PO2
	K1

	5
	Explain logistic regression and describe how it is used for classification problems.
	CO4
	PO2
	K2

	6
	Define entropy in the context of Machine Learning and explain its role in decision tree construction.
	CO4
	PO3
	K1

	7
	Define information gain and explain how it is used as a criterion for feature selection in decision trees.
	CO4
	PO3
	K1

	8
	Explain the concept of a confusion matrix and describe how it is used to evaluate classification models.
	CO4
	PO2
	K2

	9
	Define precision and explain its importance as a performance metric in classification problems.
	CO4
	PO2
	K1

	10
	Explain the concept of the Receiver Operating Characteristic (ROC) curve and discuss how it is used to evaluate classifier performance.
	CO4
	PO3
	K2

	
	UNIT-IV SHORT QUESTION
	
	
	

	1
	Explain the concept of a Support Vector Machine (SVM) and describe how it is used for classification and regression tasks.
	CO5
	PO2
	K1

	2
	What is a kernel function? Explain its role in transforming data in Support Vector Machines.
	CO5
	PO2
	K2

	3
	Define the term margin in the context of Support Vector Machines and explain its significance.
	CO5
	PO2
	K1

	4
	Explain the Random Forest algorithm and describe how it works as an ensemble learning method.
	CO5
	PO3
	K2

	5
	Explain the concept of AdaBoost (Adaptive Boosting) and describe its working principle.
	CO5
	PO3
	K2

	6
	Define a perceptron and explain its role as the basic building block of neural networks.
	CO5
	PO2
	K1

	7
	Explain a Multi-Layer Perceptron (MLP) and describe its architecture and applications.
	CO5
	PO2
	K1

	8
	Define the ReLU activation function and explain why it is widely used in deep learning models.
	CO5
	PO2
	K1

	9
	Explain the backpropagation algorithm and describe how it is used to train neural networks.
	CO5
	PO3
	K2

	10
	Explain the concept of ensemble learning and discuss how combining multiple models improves prediction performance.
	CO5
	PO3
	K2

	
	UNIT-V SHORT QUESTION
	
	
	

	1
	Explain the concept of clustering in Machine Learning and describe its importance in unsupervised learning.
	CO6
	PO1
	K1

	2
	What is the K-Means clustering algorithm? Explain its working procedure and applications.
	CO6
	PO2
	K2

	3
	Explain the elbow method and describe how it is used to determine the optimal number of clusters in K-Means.
	CO6
	PO2
	K2

	4
	Define DBSCAN (Density-Based Spatial Clustering of Applications with Noise) and explain how it identifies clusters of arbitrary shape.
	CO6
	PO2
	K2

	5
	Explain Principal Component Analysis (PCA) and discuss how it is used for dimensionality reduction.
	CO6
	PO2
	K1

	6
	Define the term eigenvalue and explain its significance in dimensionality reduction techniques.
	CO6
	PO2
	K1

	7
	Differentiate between feature selection and feature extraction, and explain their roles in Machine Learning.
	CO6
	PO3
	K2

	8
	What is a dendrogram? Explain how it is used in hierarchical clustering.
	CO6
	PO2
	K1

	9
	Explain Linear Discriminant Analysis (LDA) and describe how it is used for dimensionality reduction and classification.
	CO6
	PO2
	K1

	10
	Explain the concept of deep learning and discuss how it differs from traditional Machine Learning approaches.
	CO6
	PO1
	K1

	
	UNIT-1 LONG QUESTION
	
	
	

	1
	Explain components of a learning system with diagram.
	CO1
	PO2
	K2

	2
	Compare supervised, unsupervised and reinforcement learning.
	CO1
	PO2
	K4

	3
	Explain ML workflow (steps of ML) with example.
	CO1
	PO3
	K3

	4
	Discuss overfitting and underfitting with graphs.
	CO2
	PO3
	K4

	5
	Explain bias–variance trade-off in detail.
	CO2
	PO4
	K4

	6
	Explain learning curves and their significance.
	CO2
	PO3
	K4

	7
	Describe curse of dimensionality and its effects.
	CO2
	PO4
	K4

	8
	Given training error = 2% and testing error = 25%, identify whether the model is overfitting or underfitting and justify.
	CO2
	PO4
	K3

	9
	Describe the different application of machine learning.
	CO1
	PO2
	K2

	10
	A dataset has 5 features and 20 samples. After adding 50 more features, explain numerically how dimensionality affects distance computation.
	CO2
	PO4
	K3

	
	UNIT-II LONG QUESTION
	
	
	

	1
	Derive simple linear regression equation.
	CO3
	PO2
	K3

	2
	Explain gradient descent with algorithm.
	CO3
	PO3
	K3

	3
	Multiple vs multivariate regression.
	CO3
	PO3
	K4

	4
	Explain polynomial regression with example.
	CO3
	PO4
	K3

	5
	Explain regularization (L1, L2, Elastic Net).
	CO3
	PO4
	K4

	6
	Discuss regression evaluation metrics.
	CO3
	PO3
	K4

	7
	Derive simple linear regression equation.
	X
	1
	2
	3
	4
	5

	Y
	2
	2.5
	3.8
	3.5
	5.2



	CO3
	PO2
	K3

	8
	
Derive multi variate regression equation.
	X1
	1
	2
	3

	x2
	2
	3
	4

	y1
	3
	5
	7

	y2
	4
	6
	8



	CO3
	PO2
	K3

	9
	Derive polynomial regression model for the given dataset.
	X
	1
	2
	3
	4
	5

	Y
	2
	2.5
	3.8
	3.5
	5.2



	CO3
	PO2
	K3

	10
	Given cost function
J(θ) = (1/2m) Σ (hθ(x) − y)²
For m = 3, θ = 1, α = 0.1, perform two iteration of gradient descent.

	CO3
	PO2
	K3

	11
	Compute the accuracy by 3-Fold cross validation.
	X
	1
	2
	3
	4
	5

	Y
	2
	2.5
	3.8
	3.5
	5.2



	CO3
	PO2
	K3

	
	UNIT-III LONG QUESTION
	
	
	

	1
	Explain the K-Nearest Neighbors (KNN) algorithm in detail and illustrate its working with a suitable example.
	CO4
	PO3
	K3

	2
	Explain the Naive Bayes classifier and describe its assumptions, working principle, and applications.
	CO4
	PO3
	K3

	3
	Explain logistic regression and describe how the sigmoid function is used in classification problems.
	CO4
	PO3
	K3

	4
	Explain the ID3 (Iterative Dichotomiser 3) decision tree algorithm and describe how it constructs a decision tree.
	CO4
	PO4
	K4

	5
	Explain the C4.5 decision tree algorithm and discuss the concept of pruning and its importance.
	CO4
	PO4
	K4

	6
	Differentiate between the Gini index and entropy and explain how they are used as splitting criteria in decision trees.
	CO4
	PO4
	K4

	7
	Explain the confusion matrix and describe the various performance metrics derived from it, such as accuracy, precision, recall, and F1-score.
	CO4
	PO3
	K4

	8
	Apply KNN (k = 3) to classify point P(4,5) using dataset
	Point
	Class

	(2,3)
	A

	(5,4)
	B

	(9,6)
	B

	(4,7)
	A

	(8,1)
	B


Use Euclidean distance.

	CO4
	PO3
	K4

	9
	A binary logistic regression model for predicting whether a student will pass an exam is given by:
z=−3+0.8x1+0.5x2 
where:
x1​ = hours studied,
x2​ = number of mock tests taken.
1. Compute the value of z for a student who studied 4 hours and took 3 mock tests.
2. Find the probability of passing using the sigmoid function:
P(y=1)=1/(1+e−z )
3. Classify the student as Pass / Fail using threshold 0.5.

	CO4
	PO3
	K4

	10
	With the given data set construct a decision tree by ID3, gini and c4. 5 approaches
	ID
	Age
	Income
	Student
	Credit Rating
	Buy (Y/N)

	1
	Young
	High
	No
	Fair
	No

	2
	Young
	High
	No
	Excellent
	No

	3
	Middle
	High
	No
	Fair
	Yes

	4
	Senior
	Medium
	No
	Fair
	Yes

	5
	Senior
	Low
	Yes
	Fair
	Yes

	6
	Senior
	Low
	Yes
	Excellent
	No

	7
	Middle
	Low
	Yes
	Excellent
	Yes

	8
	Young
	Medium
	No
	Fair
	No

	9
	Young
	Low
	Yes
	Fair
	Yes

	10
	Senior
	Medium
	No
	Excellent
	No



	CO4
	PO3
	K4

	
	UNIT-IV LONG QUESTION
	
	
	

	1
	Explain the concepts of linear and nonlinear Support Vector Machines (SVMs) and discuss how they differ in handling linearly separable and non-linearly separable data.
	CO5
	PO3
	K4

	2
	Explain the kernel trick and describe how it enables Support Vector Machines to solve nonlinear classification problems.
	CO5
	PO3
	K4

	3
	Explain the Random Forest algorithm and describe its working principle as an ensemble learning method.
	CO5
	PO4
	K3

	4
	Explain the AdaBoost (Adaptive Boosting) algorithm and discuss how it improves the performance of weak learners.
	CO5
	PO4
	K3

	5
	Explain the basic concept of gradient boosting and describe how it builds models in a sequential manner to reduce prediction errors.
	CO5
	PO4
	K3

	6
	Explain the perceptron learning algorithm and describe how it is used for binary classification.
	CO5
	PO3
	K3

	7
	Explain the architecture of a Multi-Layer Perceptron (MLP) and describe the role of input, hidden, and output layers.
	CO5
	PO3
	K3

	8
	Derive and explain the backpropagation algorithm and discuss how it is used to update weights in neural networks.
	CO5
	PO4
	K4

	9
	
	CO5
	PO3
	K4

	10
	Explain the concepts of linear and nonlinear Support Vector Machines (SVMs) and discuss how they differ in handling linearly separable and non-linearly separable data.
	CO5
	PO3
	K4

	11
	Given hyperplane:
2x + 3y − 6 = 0
Find margin and classify point (2,1).

	CO5
	PO3
	K4

	12
	Given weak learners accuracy:
h1 = 60%, h2 = 65%, h3 = 70%
Explain numerically how AdaBoost improves accuracy.

	CO5
	PO3
	K4

	13
	Train a Perceptron for dataset:
	x1
	x2
	y

	1
	1
	1

	2
	1
	1

	1
	2
	-1


Initial weights = (0,0), learning rate = 1.

	CO5
	PO3
	K4

	
	UNIT-V LONG QUESTION
	
	
	

	1
	Explain the K-Means clustering algorithm in detail and illustrate its working with a suitable example.
	CO6
	PO3
	K3

	2
	Explain the concept of hierarchical clustering and describe its types and working procedure.
	CO6
	PO3
	K3

	3
	Explain the DBSCAN (Density-Based Spatial Clustering of Applications with Noise) algorithm and discuss how it identifies clusters.
	CO6
	PO3
	K3

	4
	Derive and explain Principal Component Analysis (PCA) and describe how it is used for dimensionality reduction.
	CO6
	PO4
	K4

	5
	Explain Linear Discriminant Analysis (LDA) and discuss its objective and applications.
	CO6
	PO4
	K4

	6
	Provide an overview of Convolutional Neural Networks (CNN) and Recurrent Neural Networks (RNN), and explain their architectures and use cases.
	CO6
	PO2
	K2

	7
	Explain various feature selection techniques and discuss their importance in building efficient Machine Learning models.
	CO6
	PO3
	K3

	8
	Explain the K-Means clustering algorithm in detail and illustrate its working with a suitable example.
	CO6
	PO5
	K3

	9
	Given the following 2D dataset:
	Point
	X
	Y

	P1
	2
	10

	P2
	2
	5

	P3
	8
	4

	P4
	5
	8

	P5
	7
	5

	P6
	6
	4


Let the number of clusters K = 2 and initial centroids be:
C1 = (2,10), C2 = (8,4)
1. Compute the Euclidean distance of each point from both centroids.
2. Assign each point to the nearest cluster.
3. Compute the new centroids.
4. Perform one more iteration and show final clusters.

	CO6
	PO3
	K3

	10
	consider the following distance matrix for 5 objects:
	
	A
	B
	C
	D
	E

	A
	0
	2
	6
	10
	9

	B
	2
	0
	5
	9
	8

	C
	6
	5
	0
	4
	5

	D
	10
	9
	4
	0
	3

	E
	9
	8
	5
	3
	0


1. Apply Agglomerative Hierarchical Clustering using:
· Single linkage method.
2. Draw the dendrogram.
3. Form 2 clusters from the dendrogram.

	CO6
	PO3
	K3

	11
	Given the following dataset:
	Point
	X
	Y

	A
	1
	2

	B
	2
	2

	C
	2
	3

	D
	8
	7

	E
	8
	8

	F
	25
	80


Let:
ε (epsilon) = 2, MinPts = 2
1. Identify core points, border points, and noise points.
2. Form clusters using DBSCAN algorithm.
3. How many clusters are obtained?

	CO6
	PO3
	K3

	12
	Given the dataset:
	X1
	X2

	2
	0

	0
	2

	3
	1

	1
	3


1. Compute the mean vector.
2. Find the covariance matrix.
3. Compute eigenvalues and eigenvectors.
4. Determine the principal component.
5. Project the data onto first principal component.

	CO6
	PO4
	K4

	13
	Two classes are given:
Class C1: (2,3), (3,3), (4,5)
Class C2: (6,8), (7,7), (8,9)
1. Compute the mean of each class.
2. Compute within-class scatter matrix (Sw).
3. Compute between-class scatter matrix (Sb).
4. Find the LDA projection vector.

	CO6
	PO4
	K4

	14
	A CNN layer has:
· Input image size = 32 × 32
· Filter size = 5 × 5
· Number of filters = 10
· Stride = 1, Padding = 0
1. Compute the output feature map size.
2. Calculate the total number of trainable parameters.

	CO6
	PO2
	K2

	15
	Given the dataset:
	Point
	X
	Y

	A
	1
	1

	B
	2
	1

	C
	4
	3

	D
	5
	4

	E
	3
	2

	F
	8
	9

	G
	9
	10

	H
	10
	8


Let K = 2 and initial centroids:
C1 = (1,1), C2 = (8,9)
1. Perform two iterations of K-means.
2. Show cluster assignments and centroid updates.
3. Draw the final clusters on X–Y plane.

	CO6
	PO5
	K3



