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	Answer one from each Either-Or type of Questions. 
Each Question carries 10 Marks                                                                                            3×10M=30M

	

	Q.No
	
	Marks
	CO
	Level

	1. a)
	Consider the following relational schemas:
     Student(SID, Name, Age, DeptID)
     Department(DeptID, DeptName)
Apply appropriate constraints in the relational model (such as domain constraints, key constraints, and referential integrity constraints) to ensure data consistency. Explain how each constraint is applied to the given schemas.
	    5
	CO2
	L3

	   b)
	Consider the following tables and write queries in SQL:
Students(Roll_no, Name, Date_of_birth)
Courses(Course_no, Course_name, Instructor_id)
Grades(Roll_no, Course_no, Grade)
i) Change the name of the course ‘C103’ to ‘Data Science’ 
ii) Retrieve the names of students born in the month of ‘july’
iii) Display the names of courses taught by Instructor ‘I105’
iv) List the names of students who got grade ‘A’ in the course ‘Cyber Security’.
	    5
	CO2
	L3

	(OR)

	2. a)
	Explain the selection and projection operations in Relational Algebra with suitable examples.
	5
	CO2
	L2

	    b)  
	Consider the following relations:
Students(rollno, name, age, cgpa)
Courses(courseno, cname, credits)
Enrolled(rollno, courseno, grade)
i) Create the above tables with appropriate constraints (2M)
ii) Write a relational algebra query to list names of students who got grade ‘A’ (1M)
iii)Write a SQL query to retrieve names of students enrolled in more courses than the average number of courses taken by students.            
                                                                                                                         (2M)
	5 
	CO2
	L3

	

	3. a)
	Analyze the difference between Third Normal Form (3NF) and Boyce–Codd Normal Form (BCNF). Explain why BCNF is considered stricter than 3NF, using a suitable example.
	5
	CO4
	L4

	    b)  
	Consider the relational schema R(A, B, C, D, E) with the following functional dependencies:
         AB → C,  C → D,   D → E
Determine the highest normal form satisfied by the relation R. Justify your answer with necessary steps.
	5
	CO4
	L4

	(OR)

	4. a)
	Explain the relationship between Multivalued Dependencies (MVDs) and Fourth Normal Form (4NF) with a suitable example.
	5
	CO3
	L3

	    b)
	Consider the relational schema R(A, B, C, D, E, F, G, H) with the following set of functional dependencies:
       A → BC, B → D, CD → E, E → F, F → G, G → H
Assuming that all attributes contain atomic values, determine all the candidate keys of the relation R. Show the steps involved in finding the candidate keys and justify your answer.
	5
	CO4
	L4

	5. a)
	Explain the different variations of Two-Phase Locking (2PL) in database concurrency control.
	5
	CO3
	L2

	    b)
	Let  and  denote read and write operations on a data element  by a transaction  respectively. Consider the schedule  with four transactions.
	:
Determine whether the schedule S is conflict serializable. If it is conflict serializable, give the equivalent conflict-serial schedule.
	5
	CO3
	L3

	(OR)

	6. a)  
	Explain Transaction support in SQL.
	5
	CO3
	L2

	    b)
	Compare Immediate and Deferred update recovery protocols and discuss their advantages and limitations in maintaining database consistency after a system failure.
	5
	CO3
	L3



