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Q1  Answer the following questions: (2 x 10) 

 a) Differentiate between composite key and composite attribute.  
 b) Differentiate between schema, subschema and instances.  
 c) Why can’t a hierarchical model represent a many-to-many (M : N) 

relationships among records? 
 

 d) Differentiate between Natural-join and Equi-join.  

 e) Why Armstrong’s axioms are sound and complete?  

 f) Show that a relation having two attributes is in BCNF.  
 g) What is Parser? What is the basic function of a parser?  

 h) State the advantages and disadvantages of 2PL?  

 i) State different states and actions of a transaction?  

 j) Differentiate between conflict serializability and view serializability?  

    
Q2 a) What are three levels of abstractions supported by the ANSI/SPARC 

architecture? 
(5) 

 b) What do you mean by a data model? Describe the different types of data 
models used. 

(5) 

    
Q3 a) Define the two principal integrity rules for the relational model. Discuss 

why it is desirable to enforce these rules. 
(5) 

 b) What do you mean by the term query processing? What are the typical 
phases of query processing? 

(5) 

    
Q4  Explain the mapping procedure of ER model to relational data model. 

Draw an ER diagram of your own and then apply the above procedure 
to transform it to relations. 

(10) 

    
Q5  Consider the following Schema: 

Employee (Emp#, Name) 

Assigned-to (Project#, Emp#) 

Project (Project#, Project-name, Chief) 

 

(10) 
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Express the following queries either in relational algebra or in SQL. 

i) Print the details of the employees working on project “Animation”. 

ii) Print the name of all employees who do not work on “Animation” 

project. 

iii) Print the details of all employees working on both the projects 

“Animation” and “Data base”. 

iv) Print the emp# of all employees who work on all projects. 

    
Q6  Consider the relation 𝑅(𝐴, 𝐵, 𝐶, 𝐷, 𝐸, 𝐹, 𝐺, 𝐻) with functional dependency 

set as FD = {𝐴 → 𝐶;  𝐵 →  𝐶𝐺;  𝐴𝐷 →  𝐸𝐻;  𝐶 →  𝐷𝐹;  𝐴 → 𝐻}  
On the basis of the given details, perform following tasks.   

i) Determine key(s) for relation R  
ii) Decompose R into 2NF, 3NF and finally in BCNF.  
iii) Decompose R into 3NF relations directly by using synthesis 

algorithm. 

(10) 

    
Q7 a) What is two-phase locking (2PL)? How does it work? List the advantage 

and problems of 2PL? 
(5) 

 b) The consistency and reliability aspects of transactions are due to the 
ACID properties of transactions. Discuss each of these and how they 
relate to the concurrency control and recovery mechanisms. 

(5) 

    
Q8  Write short notes on (Any Two): (5 x 2) 

 a) Database Failure.  
 b) Database Recovery  
 c) Basic Timestamp ordering.  
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