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UNIT –I 

DBMS INTRODUCTION, ER MODEL 

 

1 a) What do you mean by Database Management System? [L1][CO1] [6M] 

b) Explain various advantages of using a DBMS. [L2][CO1] [6M] 

2 a) What are the problems in file system data management? [L1][CO1] [6M] 

 b) Explain various applications of DBMS. [L2][CO1] [6M] 

3 a) List out various Levels of Abstra ction. [L1][CO2] [3M] 

 b) What are the different types of data model? Explain each briefly. [L1][CO2] [9M] 

4  Discuss the three schema architecture with block diagram. [L6][CO1] [12M] 

5  Illustrate and explain the components of a DBMS [L6][CO1] [12M] 

6  List and explain Mapping Cardinalities with an example ER diagrams [L2][CO1] [12M] 

7 a) Define Entity. Explain types of Entity Set. [L2][CO2] [6M] 

 b) Explain Relationship set with its types. [L2][CO2] [6M] 

8  Define attribute. Explain different types of attributes in details with example. [L5][CO2] 

 

[12M] 

9  List various notations of E/R diagram with example. [L4][CO2] [12M] 

10   Explain the following attributes with ER Notations                                                              

i) Simple ii) Multi-Valued iii) Composite iv) Derived 
 

[L2][CO2] [12M] 
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UNIT –II 

RELATIONAL DATA MODEL 

1 a) Define Relational Data model and its concepts.                [L1][CO2] [6M] 

b) What are the properties of Relation                                  [L2][CO2] [6M] 

2  Define and Explain the following with an example. 

i.Super Key ii. Candidate Key iii. Primary Key iv. Foreign Key    

[L1][CO2] [12M] 

3  Discuss various Relation Algebra Operators with examples [L6][CO2] [12M] 

4 a) Explain cross product operation in Relational Alzebra with an example. [L3][CO3] [6M] 

b) Explain division operation in Relational Alzebra with an example. [L3][CO3] [6M] 

5  Explain different Integrity Constraints in Relational Model? [L2][CO2] [12M] 

6  Write relational alzebra expressions for the following queries 

i) Selects tuples from books where subject is 'database' and 'price' is 450. 

ii) Selects tuples from books where subject is 'database' and 'price' is 450 or 

those books published after 2010. 

iii) Selects and projects columns named as subject and author from the 

relation Books 

iv) Projects the names of the authors who have either written a book or an 

article or both. 

v) Provides the name of authors who have written books but not articles. 

      vi)Create a relation, which shows all the books and articles written by 

tutorialspoint. 

[L3][CO3] [12M] 

7  Explain in detail about Relational Calculus and with their types [L2][CO2] 

 

[12M] 

8  Discuss different join operations in Relational Model [L3][CO3] [12M] 

9 a)  Suppose there is a banking database which comprises following tables : 

Customer(Cust_name, Cust_street, Cust_city) 

Branch(Branch_name, Branch_city, Assets) 

Account (Branch_name, Account_number, Balance) 

Loan(Branch_name, Loan_number, Amount) 

Depositor(Cust_name, Account_number) 

Borrower(Cust_name, Loan_number)   

Write relational alzebra expressions to: 

Find the names of all the customers who have taken a loan from the bank and 

also have an account at the bank. 

[L3][CO3] [5M] 

b) Assume the following relations: 

BOOKS(DocId, Title, Publisher, Year) 

STUDENTS(StId, StName, Major, Age) 

AUTHORS(AName, Address) 

borrows(DocId, StId, Date) 

has-written(DocId, AName) 

describes(DocId, Keyword) 

Write relational alzebra expressions for the following queries. 

i. List the year and title of each book 

ii. List all information about students whose major is CS 

iii. List all students with the books they can borrow. 

iv. List all books published by McGraw-Hill before 1990 

[L3][CO3] [7M] 
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v. List the name of those authors who are living in Davis 

vi. List the name of students who are older than 30 and who are not studying 

CS 

vii. Rename AName in the relation AUTHORS to Name 

10 Identify the steps for converting the E R Diagram to Relational Schema. [L3][CO3] [12M] 
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UNIT –III 

SQL, QUERYING IN SQL 

 

1  What is SQL? What type of queries can be answered using SQL? What are the 

advantages and disadvantages of SQL? 

[L1][CO1] [12M] 

2  Write SQL queries  

i)  To create an Employee database 

ii) To check whether the Employee database is created or not 

iii) To replace the existing Employee database with a new Employee 

database 

iv) To use Employee databae 

v) To rename Employee database to Emp database 

      vi) To delete the Emp database 

[L1][CO4] [12M] 

3 a) Write SQL Queries  

i) to create a STUDENTS(ID,NAME,AGE,ADDRESS) table with ID as 

primary key and with the constraint showing that name and age  fields cannot 

be NULL while creating records in the table. 

ii) to check whether the above table is created or not 

iii) Delete the above STUDENTS table. 

Iv) Check whether the STUDENTS table is deleted or not.  

       v) to change the name of the students table into "MCA_Student_Details" 

      vi) to display student names in descending order of their IDs 

 

[L1][CO4] [10M] 

b) Let us consider Employee (Emp_Id,Emp_Name, Emp_Salary, Emp_City) table. 

Write sql query to add another two columns, say, Emp_ContactNo. and 

Emp_EmailID to the abve Employee table. 

[L1][CO4] [2M] 

4 a) Write SQL Query to create table Employee_Details  (Employee_ID , 

Emp_Name,Emp_City, Emp_Salary, Emp_Panalty) with the following 

constraints 

i) Employee_ID is primary key and should be incremented automatically 

whenever a new record is inserted 

     ii) Salary and Penalty fields should not be null. 

[L1][CO4] [6M] 

b) insert the following four records into the above Employee_Details  table 

1. (101, Anuj, Ghaziabad, 25000, 500),   

2. (102, Tushar, Lucknow, 29000, 1000),    

3. (103, Vivek, Kolkata, 35000, 500),   

4. (104, Shivam, Goa, 22000, 500);   

i) show the data of the Employee_Details table  

ii) shows the record of those employees from the above table whose 

Emp_Panalty is 500:  

 

[L1][CO4] [6M] 

5 a) Consider Bike table with three columns Bike (Bike_Name, Bike_Color, 

Bike_Cost) 

Write SQL Query to count the total number of bikes whose color is black 

[L1][CO4] [2M] 

b) Consider Cars table with three columns Cars (Car_Name, Car _Color, Car 

_Cost) 

Write SQL Query to count the unique colors of a car from the above table. 

[L1][CO4] [2M] 

c) Consider deverlopers (D_id, D_name, D_age,  D_state,  D_salary) table. 

Write SQL Queries  

i) to organize results in ascending order based on the state column 

ii) to know developer's average salary in a particular state and organize results in 

[L1][CO4] [4M] 
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descending order based on the state column. 

d) Consider CUSTOMERS (CustomerID, CustomerName, Address, Age, Salary) 

table. 

Write SQL Queries 

i) to fetch the CustomerID, CustomerName and Salary from the above table 

CUSTOMERS, where the salary is greater than 25000. 

ii) to get the CustomerID, CustomerName and Salary from the database table 

named CUSTOMERS for a specific customer named Joseph Winget. 

 

[L1][CO4] [4M] 

6 a) Differentiate between Group by and Order by clauses. [L6][CO4] [6M] 

b) Differentiate between Having clause and Where clause [L6][CO4] [6M] 

7 a) Consider the following employee table, 

Employee(Emp_Id,Emp_Name,Emp_Salary, Emp_City). 

Write SQL queries  

i) to add the salary of employees for each city 

     ii) to show those cities whose total salary of employees is more than 5000         

[L1][CO4] [6M] 

b) Consider the following Student_details table 

Student_details  (Roll_No, Name, Marks, Age) 

Write SQL queries  

i) to count the number of students from the above table according to their age 

ii) to show the age of those students whose roll number is more than and 

equals 2 

 

[L1][CO4] [6M] 

8  Explain different types of Joins in SQL with examples. [L1][CO4] [12M] 

9  Consider the following employee table, 

Employee (Emp_ID, Name, Emp_Salary, Emp_Dept) 

Write SQL Queries 

i) to show each department and the minimum salary in each department 

ii) to show only those departments whose minimum salary of employees is 

greater than 4000 

iii) to list each department and the maximum salary in each department 

iv) to show only those departments whose maximum salary of employees is 

less than 8000. 

 

[L1][CO4] [12M] 

10 a) Consider the following Employee_Dept table, 

Employee_Dept (Emp_ID, Name, Emp_Salary, Emp_Dept) 

Write SQL Queries 

    i) to find the average salary of employees in each department 

   ii) to show those departments whose average salary is more than and equals 

6500. 

[L1][CO4] [6M] 

b) Write about aggregate functions in SQL [L1][CO4] [6M] 
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UNIT IV 

DEPENDENCIES AND NORMAL FORMS 

 

 

1 a) What is Functional Dependency? [L1][CO4] [4M] 

b) Discuss different types of functional dependencies with examples. [L6][CO4] [8M] 

2  Explain Armstrong's axioms in functional dependencies with example. [L5][CO4] [12M] 

3 a) 

b) 

Explain closure of a set of Functional Dependencies.  

How do we use closure to calculate candidate key? 

[L5][CO4] 

[L5][CO4] 
[8M] 

[4M] 

4  Explain minimal cover of Functional Dependencies with an example. [L5][CO4] [12M] 

5 a) 

b) 

c) 

What is Normalization?  

Why do we need Normalization?   

What are Advantages and Disadvantages of Normalization? 

[L1][CO4] 

[L1][CO4] 

[L1][CO4] 

[4M] 

[4M] 

[4M] 

6  Explain the different types of Normal Forms? [L1][CO4] [12M] 

7 a) 

b) 

Explain First Normal Form (1NF)  with an example 

Explain Second Normal Form (2NF) with an example 

[L5][CO4] 

[L5][CO4] 
[6M] 

[6M] 

8 a) 

b) 

Explain Third Normal Form (3NF)  with an example Explain Boyce Codd 

Normal Form (BCNF) with an example 

[L5][CO4] 

[L5][CO4] 

 

[6M] 

[6M] 

9 a) 

b) 

Explain Multivalued Dependency with an example. 

Explain Fourth Normal Form (4NF)  with an example 

[L5][CO4] 

[L5][CO4] 
[4M] 

[8M] 

10 a) 

b) 

 

Explain Join Dependency 

Explain Fifth Normal Form (5NF) with an example 

 

[L5][CO4] 

[L5][CO4] 

 

[4M] 

[8M] 
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UNTI V 

DATA STORAGE & INDEXES, TRANSACTION PROCESSING & ERROR RECOVERY 

 

1 a) What is meant by File Organization? [L1][CO6] [4M] 

b) Briefly discuss different types of file organization [L6][CO6] [8M] 

2 a) Write about Index file organization. [L6][CO6] [4M] 

 b) List various index structures. [L6][CO6] [8M] 

3  Discuss about Hashing in detail with merits and demerits. [L6][CO6] [12M] 

4  List and explain the ACID Properties with neat diagram [L5][CO4] [12M] 

5  List and explain different concurrency control mechanisms. [L1][CO6] [12M] 

6  Explain lock-based concurrency control mechanisms with diagram in detail. [L4][CO6] [12M] 

7  Explain about concurrency control based on time-stamp ordering. [L5][CO6] [12M] 

8  Explain the following concepts 

i) Transaction States ii) Concurrent Executions 

[L2][CO5] [12M] 

9  Explain the following in transaction failures 

i) Failure Classification ii) undo and redo 

[L2][CO5] [12M] 

10  Explain log-Based Recovery in detail.                                [L2][CO6] [12M] 

 

 


