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                                 Register Number:………….….                  

M.TECH  DEGREE EXAMINATIONS:  NOV/DEC 2024 

(Regulation 2018) 

 Third Semester  

DATA SCIENCE 

P18ITE0011-Artificial Intelligence 

COURSE OUTCOMES 

CO1: Identify problems that are amenable to solution by AI methods 

CO2: Apply the understanding of AI techniques in various applications of expert systems  

CO3: Formalize a given problem in the language/framework of different AI methods 

CO4: Apply basic principles of AI in solutions that require knowledge representation, inference, and learning.                    

CO5: Summarize the need for AI in Robotics 

Time: Three Hours Maximum Marks: 100 

Answer all the Questions:- 

PART A (10 x 1 = 10 Marks) 

1. Arrange the following steps in a typical Predicate Logic Resolution process in the 

correct order: 

1. Apply unification to resolve literals. 

2. Convert all statements to Conjunctive Normal Form (CNF). 

3. Negate the conclusion. 

4. Apply resolution to derive a contradiction. 

5. Represent knowledge using predicates and logical connectives. 

CO2 [K2] 

 a)  3 → 5 → 2 → 1 → 4 b) 5 → 2 → 1 → 3 → 4  

 c) 2 → 3 → 1 → 5 → 4 

 

d) 5 → 3 → 2 → 1 → 4 

 

 

2. Which of the following search strategies is incomplete? CO1 [K1] 

 a) Depth-first search b) Breadth-first-search  

 c) Hill Climbing  d) A* Algorithm  

3. In a game-playing agent, which algorithm is commonly used to choose the best move? CO1 [K2] 

 a) Dijkstra's algorithm b) Minimax algorithm  

 c) Back propagation  d) Montecarlo Method  

4. Match the following AI concepts (List I) with their corresponding descriptions (List 

II): 

List I List II 

A. Depth-First 

Search 

i. A rule of inference used for automated reasoning 

B. Bayesian 

Network 

ii. A method of organizing knowledge into structured objects 

CO2 

 

 

 

 

 

[K2] 
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C. Frame-Based 

System 

iii. A graphical model representing probabilistic relationships 

D. Resolution iv. A search algorithm that explores as far as possible along a branch 

before backtracking 
 

 

 a) A-iii, B-ii, C-i, D-iv b) A-ii, B-i, C-iii, D-iv 

 

 

 c) A-iv, B-iii, C-ii, D-i d)  A-i, B-iv, C-iii, D-ii  

5. Which of the following best describes heuristic search in AI? CO3 [K2] 

 a) A guaranteed method to find the 

optimal solution 

b)  A method that uses specific rules to 

make decisions faster 

 

 c) A brute force search method d) A method that ignores past decisions  

6. The Frame-based system in AI represents knowledge by: CO3 [K2] 

 a) Using a combination of logical 

operators and quantifiers 

b) Storing data in tables with attributes and 

values 

 

 c) Representing objects and their 

relationships in structured frames 

d) Building decision trees from data  

7.  Assertion (A): Bayesian Networks are widely used in Artificial Intelligence for 

reasoning under uncertainty. 

Reason (R): Bayesian Networks are graphical models that represent conditional 

dependencies between random variables using directed acyclic graphs (DAGs). 

CO4 [K3] 

 a) Both Assertion (A) and Reason (R) are 

true, but Reason (R) is not the correct 

explanation of Assertion (A). 

b) Both Assertion (A) and Reason (R) are 

true, and Reason (R) is the correct 

explanation of Assertion (A). 

 

 c) Assertion (A) is true, but Reason (R) is 

false. 

d) Assertion (A) is false, but Reason (R) is 

true. 

 

8.  In the context of robotic perception, which task is focused on determining the robot's 

position in its environment? 

CO5 [K2] 

 a) Mapping  b) Planning  

 c) Localization d) Pathfinding  

9. Which of the following are valid characteristics of a Production System in Artificial 

Intelligence? 

a) It consists of a set of rules that define actions to be taken based on specific 

conditions. 

b) It operates using a search strategy to explore different states and find a solution. 

c) It always guarantees the most optimal solution to a problem. 

d) It works by converting natural language inputs directly into executable code 

e) It may use control strategies to decide the order in which rules are applied. 

CO1 [K2] 

 a) b,c,e b) a,b,e  

 c) a,b d d) b,c,d  

10. Reinforcement Learning involves: CO5 [K2] 

 a) Learning by example b) Learning by rewards and penalties  

 c) Learning by memorizing input-output 

pairs 

d) Learning without feedback  
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PART B (10 x 2 = 20 Marks) 

11. Outline the production system in Artificial Intelligence? CO2 [K2] 

12. Differentiate between Simple Hill Generate and Test algorithm Climbing CO2 [K2] 

13. What are expert systems, and how do they utilize AI? CO2 [K2] 

14. Specify the syntax of First-order logic in BNF form CO2 [K2] 

15. What is a state space in AI, and how is it used in problem-solving? CO3 [K2] 

16. Differentiate between depth-first search (DFS) and breadth-first search (BFS). CO3 [K2] 

17. What is predicate logic, and how is it used in AI for knowledge representation? CO4 [K2] 

18. Explain the difference between forward chaining and backward chaining. CO4 [K2] 

19. What is robotic perception, and why is it important in AI-driven robotics? CO5 [K2] 

20. Outline one ethical concern related to the use of AI in robotics. CO5 [K2] 

 

PART C (6 x 5 = 30 Marks)  

21. Apply hill-climbing search to solve the 8-puzzle problem. Describe its 

advantages and limitations. 

 CO1 [K3] 

     

22. Consider the following knowledge:  

"All humans are mortal”.  

“Socrates is a human”.  

“Socrates is mortal." 

a) Translate the above sentence to predicate logic. 

b) Prove that “Socrates is mortal." Using Resolution. 

 CO2 [K3] 

     

23. Explain how backward chaining works in an expert system.  CO3 [K2] 

     

24. Apply constraint satisfaction problems (CSP) principle to solve a crossword 

puzzle. 

 CO4 [K3] 

     

25. Describe how AI is used in robotic localization.  CO5 [K2] 

     

26. Explain the supervised learning and unsupervised learning principles with an 

example 

 CO3 [K2] 

 

Answer any FOUR Questions 

PART D (4 x 10 = 40 Marks) 

27. Discuss in detail the informed search strategies and compare the analysis of 

various searches. 

 CO1 [K2] 

 

28. Explain the role of predicate logic and how does it improve the expressiveness of 

knowledge compared to propositional logic? Illustrate with suitable examples. 

 CO2 [K2] 

 

29. Explain the following statistical learning methods in detail. 

a. Linear Regression 

b. Support Vector Machines 

 CO3 [K2] 
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30. 

 
The above network includes the following variables: 

• W1: Spam Word 

• W2: Suspicious Attachment 

• U: Unknown Sender 

• F: Frequent Keywords 

• S: Spam Classification 

a) Given that the probability of W1 (Spam Word) being present in a spam 

email is 0.8 and the probability of W2 (Suspicious Attachment) is 0.6, 

what is the joint probability that both W1 and W2 are present, assuming 

they are independent? 

b) If P(S∣W1∩W2)=0.9 and P(W1)=0.8 P(W2) = 0.6, what is the marginal 

probability of spam classification P(S). 

 CO4 [K3] 

     

31. Describe the challenges of planning uncertain movements in robotics. What 

methods can be employed to address these challenges, and how do they enhance 

robotic performance in dynamic environments? 

 CO5 [K2] 

 

 

************* 

 


