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	1. 
	What is meant by multimodal AI?
Multimodal AI refers to artificial intelligence systems that can process and integrate multiple types of data (such as text, images, audio, and video) to understand and generate outputs more effectively.
	

	2. 
	List any two key milestones in the evolution of Generative AI during the 2010s.
· 2014 – Introduction of Generative Adversarial Networks (GANs) by Ian Goodfellow, enabling realistic image and data generation.
· 2018 – Development of Transformer-based models (e.g., GPT, BERT), significantly improving text generation and language understanding.
	

	3. 
	State three major applications of Generative AI in electrical engineering.
· Automatic circuit and system design optimization
· Predictive maintenance and fault diagnosis in power systems
· Signal and image generation for analysis and simulation
	

	4. 
	Mention the difference between autoencoders and VAEs.
· Autoencoders: Learn a deterministic compressed representation mainly for data reconstruction.
· Variational Autoencoders (VAEs): Learn a probabilistic latent space that enables data generation and sampling.
	

	5. 
	Name the two main components of a GAN.
The two main components of a GAN are:
· Generator
· Discriminator
	

	6. 
	Define Generative AI.
Generative AI is a branch of artificial intelligence that focuses on creating new data or content (such as text, images, audio, or designs) by learning patterns from existing data.
	

	7. 
	Mention two challenges associated with Generative AI systems.
· High computational and data requirements
· Risk of generating biased or unrealistic outputs
	

	8. 
	How is Generative AI used in industrial automation?
Generative AI is used in industrial automation for process optimization, predictive maintenance, and automatic generation of control strategies and system designs.
	

	9. 
	Differentiate between Variational Autoencoders (VAEs) and GANs
  VAEs: Use probabilistic encoding and optimize reconstruction likelihood, producing more stable but sometimes blurry outputs.
  GANs: Use adversarial training between generator and discriminator, producing sharper outputs but with less training stability.
	

	10. 
	What is an autoencoder?
An autoencoder is a neural network that learns to compress input data into a low-dimensional representation and then reconstruct it, mainly used for feature learning and data compression.
	

	13 Marks

	1. 
	Analyze the evolution of Generative AI models and evaluate their impact on modern engineering and industrial applications.
	

	2. 
	Analyze the role of multimodal models and AI agents in engineering systems. Explain how combining text, image, and tool usage improves system performance
	

	3. 
	Explain the basics of major Generative AI models (GANs, VAEs, and Transformers) and their relevance to engineering tasks
	

	4. 
	Apply autoencoder-based models to a data reconstruction problem. Analyze how latent-space representation affects reconstruction quality.
	

	5. 
	Apply Generative AI concepts to an engineering automation problem of your choice. Analyze how Generative AI improves efficiency compared to traditional AI approaches
	

	6. 
	Apply ethical principles to a real-world Generative AI deployment in industry. Analyze the possible risks and suggest mitigation strategies
	

	7. 
	Explain Generative Adversarial Networks (GANs) with neat block diagrams. Describe the roles of the generator and discriminator.
	

	8. 
	Describe Variational Autoencoders (VAEs) in detail. Explain how they differ from standard autoencoders and why they are useful for generative tasks
	

	14 Marks

	1. 
	Analyze the opportunities and challenges of adopting Generative AI in electrical engineering, focusing on reliability and innovation
	

	2. 
	Evaluate how Generative AI addresses data scarcity and variability issues in engineering simulations, including its integration with Digital Twins for predictive outcomes
	

	3. 
	Evaluate the impact of modern Generative AI techniques (such as GANs and diffusion models) on innovation in electrical design and the associated ethical and practical challenges
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