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	Question Bank



Details of the Course
Academic Year	: 2026 - 2027
Name of the Department	: Information Technology
Name of the Course	: Neural Networks and Deep Learning
Course Code	: AM243P08
Semester 	: V
Common To Programme(s)                      : 
Course Outcome: (List the Course Outcomes of the Course)
On completion of this course, the students will be able to
· Understand the architecture, Basic terminologies of Neural network and supervised learning networks.
· Understand the basics of associative memory and unsupervised learning networks.
· Apply CNN and its variants for suitable applications.
· Analyze the key computations underlying deep learning and use them to build and train deep neural networks for various tasks.
· Apply autoencoders and generative models for suitable applications.
Bloom’s Level: BL1-Remembering, BL2-Understanding, BL3-Applying, BL4-Analyzing, BL5–Evaluating, BL6-Creating.

	UNIT- I – Introduction 

	
	PART – A (2 Marks)
	Bloom’s Level
	Course Outcome
	Marks Allotted

	1.
	Define a Neural Network.
	[BL1]
	[CO1]
	[2]

	2.
	Mention two key applications of Neural Networks.
	[BL1]
	[CO1]
	[2]

	3.
	Define the term "loss "in the context of neural network training
	[BL1]
	[CO1]
	[2]

	4.
	Compare Artificial Neural Network (ANN) with Biological neural network (BNN)?
	[BL2]
	[CO1]
	[2]

	5.
	What is the significance of the learning process in neural networks?
	[BL2]
	[CO1]
	[2]

	6.
	Define “Supervised Learning” in the context of ANNs.
	[BL1]
	[CO1]
	[2]

	7.
	Write two differences between supervised and unsupervised learning.
	[BL1]
	[CO1]
	[2]

	8.
	What are weights in neural networks?
	[BL1]
	[CO1]
	[2]

	9.
	Mention any two important terminologies used in ANN.
	[BL1]
	[CO1]
	[2]

	   10.
	What is the role of the activation function in an ANN?
	[BL1]
	[CO1]
	[2]

	Descriptive Questions (13/15 Marks)

	1.
	Explain the architecture of an Artificial Neural Network (ANN) in detail. Illustrate the working of each layer using a suitable example. How does the structure impact the learning process?
	[BL2]
	[CO1]
	[13]

	2.
	Analyze the scope and impact of Neural Networks in various domains such as healthcare, finance, and industrial automation. Provide relevant examples to justify their applicability.
	[BL4]
	[CO1]
	[13]

	3.
	Illustrate the supervised learning process in Neural Networks with a suitable example. Explain how training data, loss function, and backpropagation contribute to learning accuracy.
	[BL4]
	[CO1]
	[13]

	4.
	Explain different types of activation functions used in neural networks. Compare their properties, advantages, and applications.
	[BL4]
	[CO1]
	[13]

	5.
	Compare and contrast basic models of ANN: How do these models differ in learning capability and architecture? Explain with neat diagram
	[BL4]
	[CO1]
	[13]

	UNIT- II – ASSOCIATIVE MEMORY AND UNSUPERVISED LEARNING NETWORKS

	
	PART – A (2 Marks)
	Bloom’s Level
	Course Outcome
	Marks Allotted

	1.
	Define Associative Memory.
	[BL1]
	[CO2]
	[2]

	2.
	Differentiate between Auto-associative and Hetero-associative memory networks.
	[BL2]
	[CO2]
	[2]

	3.
	Define Hebb's learning rule.
	[BL1]
	[CO2]
	[2]

	4.
	What is the outer product rule in associative memory training?
	[BL2]
	[CO2]
	[2]

	5.
	What is the role of the delta rule in pattern association networks?
	[BL2]
	[CO2]
	[2]

	6.
	State any two features of Bidirectional Associative Memory (BAM).
	[BL1]
	[CO2]
	[2]

	7.
	Define energy function in the context of Hopfield Networks.
	[BL2]
	[CO2]
	[2]

	8.
	What is the purpose of the vigilance parameter in ART networks?
	[BL3]
	[CO2]
	[2]

	9.
	What is the "winner-takes-all" concept in Fixed Weight Competitive Nets?
	[BL2]
	[CO2]
	[2]

	   10.
	Differentiate between Kohonen SOM and Learning Vector Quantization (LVQ).
	[BL3]
	[CO2]
	[2]

	Descriptive Questions (13/15 Marks)

	1.
	Explain Hebb’s rule and Outer Product Rule. How are they used to train Auto-associative and Hetero-associative memory networks?
	[BL4]
	[CO2]
	[13]

	2.
	Analyze the key characteristics and limitations of Bidirectional Associative Memory (BAM) in pattern association.
	[BL5]
	[CO2]
	[13]

	3.
	Discuss the types, structure, and operation of Hopfield Networks. How does the energy function guide convergence?
	[BL5]
	[CO2]
	[13]

	4.
	Explain the architecture and training of Kohonen Self-Organizing Feature Maps. Provide a use-case in pattern clustering.
	[BL5]
	[CO2]
	[13]

	5.
	Describe Learning Vector Quantization. Compare it with SOM and explain how it improves classification.
	[BL5]
	[CO2]
	[13]

	UNIT- III –Third generation Neural Networks

	
	PART – A (2 Marks)
	Bloom’s Level
	Course Outcome
	Marks Allotted

	1.
	What is a Spiking Neural Network?
	[BL1]
	[CO3]
	[2]

	2.
	Define convolution in the context of CNNs.
	[BL1]
	[CO3]
	[2]

	3.
	List any two applications of Convolutional Neural Networks.
	[BL1]
	[CO3]
	[2]

	4.
	What is pooling in CNNs? How pooling handles inputs of varying size?
	[BL2]
	[CO3]
	[2]

	5.
	What distinguishes third-generation neural networks from the first and second?
	[BL2]
	[CO3]
	[2]

	6.
	Define Extreme Learning Machine (ELM).
	[BL1]
	[CO3]
	[2]

	7.
	Differentiate between CNN and DNN.
	[BL2]
	[CO3]
	[2]

	8.
	What is meant by structured output in CNNs?
	[BL2]
	[CO3]
	[2]

	9.
	Name two efficient convolution algorithms used in deep learning.
	[BL1]
	[CO3]
	[2]

	   10.
	What is the neuroscientific basis of Neural Networks?
	[BL3]
	[CO3]
	[2]

	Descriptive Questions (13/15 Marks)

	1.
	Explain the architecture and functioning of Spiking Neural Networks. Compare them with traditional neural networks.
	[BL4]
	[CO3]
	[13]

	2.
	Describe the various components of a Convolutional Neural Network including convolution, pooling, and activation functions, Analyze the role of CNNs in image-related applications such as object detection, image compression, and generation.
	[BL5]
	[CO3]
	[13]

	3.
	Discuss the structure, advantages, and limitations of the Extreme Learning Machine model with relevant examples.
	[BL5]
	[CO3]
	[13]

	4.
	Design a deep learning Model using CNN for object detection. Justify the usage of size of kernel filter and dimension of convolution output accordingly. Also clearly explain the model design.
	[BL6]
	[CO3]
	[13]

	5.
	Design a CNN model for image classification. Outline the layers, parameters, and expected output.
	[BL6]
	[CO3]
	[13]

	UNIT- IV –DEEP FEEDFORWARD NETWORKS

	
	PART – A (2 Marks)
	Bloom’s Level
	Course Outcome
	Marks Allotted

	1.
	Define Deep Feedforward Network. 
	[BL1]
	[CO4]
	[2]

	2.
	How does regularization help to avoid overfitting?
	[BL2]
	[CO4]
	[2]

	3.
	What is the role of the chain rule in backpropagation? 
	[BL2]
	[CO4]
	[2]

	4.
	State the difference between dataset augmentation and noise robustness
	[BL2]
	[CO4]
	[2]

	5.
	What is early stopping in neural network training? 
	[BL1]
	[CO4]
	[2]

	6.
	Define Bagging. Write any two advantages of bagging in deep learning. 
	[BL3]
	[CO4]
	[2]

	7.
	Define dropout and mention one of its benefits. 
	[BL1]
	[CO4]
	[2]

	8.
	What is the main purpose of batch normalization? 
	[BL2]
	[CO4]
	[2]

	9.
	Expand VC dimension and state its importance. 
	[BL1]
	[CO4]
	[2]

	   10.
	Mention any two historical milestones in deep learning. 
	[BL1]
	[CO4]
	[2]

	Descriptive Questions (13/15 Marks)

	1.
	Explain the history of deep learning with emphasis on its evolution from shallow to deep architectures and discuss the probabilistic theory of deep learning, highlighting how probability concepts are applied in neural network models. 
	[BL4]
	[CO4]
	[13]

	2.
	With a neat diagram, explain gradient learning using the chain rule and backpropagation algorithm. Include mathematical derivations. 
	[BL4]
	[CO4]
	[13]

	3.
	Analyze the role of regularization techniques (dataset augmentation, noise robustness, early stopping, bagging, dropout) in preventing overfitting.
	[BL4]
	[CO4]
	[13]

	4.
	Evaluate the VC dimension for neural networks and discuss its relationship with model complexity and generalization.
	[BL5]
	[CO4]
	[13]

	5.
	Design a deep feedforward model for image classification by applying at least two regularization techniques and justify your design choices.
	[BL6]
	[CO4]
	[13]

	UNIT- V –RECURRENT NEURAL NETWORKS

	
	PART – A (2 Marks)
	Bloom’s Level
	Course Outcome
	Marks Allotted

	1.
	Define a Recurrent Neural Network (RNN). 
	[BL1]
	[CO5]
	[2]

	2.
	Differentiate between RNN and Recursive Neural Network. 
	[BL2]
	[CO5]
	[2]

	3.
	What is the main advantage of a Bidirectional RNN? 
	[BL2]
	[CO5]
	[2]

	4.
	State one difference between shallow RNNs and Deep Recurrent Networks. 
	[BL2]
	[CO5]
	[2]

	5.
	Name two applications of RNNs in Natural Language Processing. 
	[BL1]
	[CO5]
	[2]

	6.
	What is the role of Generative Adversarial Networks (GANs) in image generation? 
	[BL1]
	[CO5]
	[2]

	7.
	Define a Complete Autoencoder. 
	[BL1]
	[CO5]
	[2]

	8.
	How does a Regularized Autoencoder prevent overfitting? 
	[BL2]
	[CO5]
	[2]

	9.
	What is a Stochastic Encoder? 
	[BL1]
	[CO5]
	[2]

	   10.
	Define a Contractive Encoder and mention its benefit. 
	[BL2]
	[CO5]
	[2]

	Descriptive Questions (13/15 Marks)

	1.
	Explain the architecture and working of a Recurrent Neural Network. Compare it with feedforward neural networks and Discuss Recursive Neural Networks with suitable examples in NLP and image parsing.
	[BL4]
	[CO5]
	[13]

	2.
	With diagrams, explain the architecture of a Bidirectional RNN and its advantage in sequential data processing.
	[BL3]
	[CO5]
	[13]

	3.
	Explain various autoencoder types (Complete, Regularized, Stochastic, Contractive) with applications in image compression and denoising.
	[BL4]
	[CO5]
	[13]

	4.
	Evaluate the use of GANs in image generation and discuss their advantages over traditional generative models. 
	[BL5]
	[CO5]
	[13]

	5.
	Design a basic RNN for sentiment analysis to predict the no. of positive and negative reviews based on sentiments of a movie reviews with appropriate normalization and optimization techniques. Also clearly explain the model design.
	[BL6]
	[CO5]
	[13]
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