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B.TECH/AEIE/5TH SEM/CSE3106/2025 
 

BASICS OF RDBMS 
(CSE3106) 

 

Time Allotted : 2½ hrs           Full Marks : 60 
 

Figures out of the right margin indicate full marks. 
 

Candidates are required to answer Group A and 
any 4 (four) from Group B to E, taking one from each group. 

 

Candidates are required to give answer in their own words as far as practicable. 
 

Group – A 
 

1.  Answer any twelve:        12 × 1 = 12 
 

Choose the correct alternative for the following 
 

(i) Which of the following best defines a candidate key in a relational model? 
(a) Any super key that can uniquely identify a tuple of strong entity. 
(b) A minimal super key that can uniquely identify a tuple of strong entity. 
(c) A discriminator key of a weak entity. 
(d) A foreign key attributeof strong entity. 

 

(ii) Which type of constraint ensures that a value exists in parent/ base  table before 
it can be referenced fromanother dependent table? 
(a) Entity Integrity constraint   (b) Participation constraint 
(c) Referential Integrity constraint    (d) Mapping cardinality constraint  

 

(iii) Which functional dependency axiom states that if X → Y and Y → Z, then  
X → Z? 
(a) Reflexivity     (b) Augmentation 
(c) Transitivity     (d) Decomposition 

 

(iv)       If a relation has the functional dependencies A → B, B → C, and A → C, what can 
be said about the closure of attribute A? 
(a) {A}  (b) {A, B}  (c) {A, C}  (d) {A, B, C}   

 

(v) Which of the following conditions must be met for union compatibility in 
relational algebra? 
(a) Same number of tuples 
(b) Same number of attributes and compatible domains 
(c) Same key attribute 
(d) Same data in all rows 
 

(vi) Which SQL aggregate function will be most suitable for estimating the number of 
rows in a table? 
(a) COUNT(*)     (b) COUNT(column_name) 
(c) SUM(column_name)    (d) TOTAL(column_name)   
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(vii) Which of the following is NOT a Data Definition Language (DDL) command? 
(a) ALTER  (b) CREATE  (c) INSERT  (d) DROP  
 

(viii) Which of the following statement is false? 
(a)  Consistency property cannot be ensured for all possible concurrent 

schedules of a set of transactions.  
(b)  Atomicity always ensures that a transaction must always commit andnever rollback. 
(c)  Isolation property can be ensured if a concurrent schedule isserializable. 
(d)  Durability property of a transaction can be achieved by using 

 

(ix) Which of the following is not a step in query processing? 
(a) Parsing and translation   (b) Optimization 
(c) Evaluation     (d) normalisation 
 

(x) Assume transaction T1 only holds a shared lock R.  If transaction T2 also requests 
for ashared lock on R 
(a) it will result in a deadlock 
(b) it will immediately be granted 
(c) it will immediately be rejected 
(d) it will be granted as soon as it is released by T1 
 

Fill in the blanks with the correct word 
 

(xi) The ________ property of database architecture allows for changes in the database 
schema without affecting the application using the database. 

 

(xii) A ________ entity in an ER diagram is an entity that cannot exist without being 
associated with another entity. 

 

(xiii) In SQL, ________ queries are those in which one query is embedded within another query 
 

(xiv) A relation R is not in 3NF if there exist a mutual functional dependency between 
two ____________ attributes of R. 

 

(xv) Serializability ensures __________________ property of database transactions in 
concurrent execution environment. 

     

Group - B 
  
2. (a)  Define and explain the following with proper ER diagrams: 

(i) Total generalization or specialization 
(ii) Partial generalization or specialization         [(CO1) (Analyse/HOCQ)] 

 (b)    What is data independence? Explain the concept of physical and logical data 
independence.         [(CO2)(Understand/LOCQ)] 

 (c)   What is cardinality ratio?        [(CO2)(Remember/LOCQ)] 

(3 + 3) + 4 + 2 = 12 
 

3.   (a)  Draw an E-R diagram for the following:“A publishing company produces books 
on various subjects. The books arewritten by Authors who specialize in one 
particular subject. The companyemploys editors who not necessarily being 
specialists in a particular area, eachtake sole responsibility for editing one or 



 

3 

 

more book publications. Every bookrequire some items for publication. These 
items supplied by suppliers. OneSupplier can supply many items. Shop owner 
buys books from the publisher.Shop owner can buy many books, but one book 
can be bought by one shopowner only. Books are uniquely identified by book-id.” 

                      [(CO1)(Analyse/HOCQ)] 

 (b)   Distinguish between instance and schema. Explain with suitable examples. 
                [(CO1)(Understand/IOCQ)] 

 (c)   Distinguish between procedural DML and non-procedural DML.  
               [(CO1)(Remember/IOCQ)] 

7 + 3 + 2 = 12 
 

Group - C 
 
4.   Consider the relational database as given below: 

Project (PId, PName, Project_Amount, Project_Location) 
Department (DId, DName, DLocation) 
Proj_Dept (PId, DId, Start_date, End_date) 
The underlined attributes are the primary keys. 
Write down the relational algebra expressions for the following queries: 
(i)  Show the project details having project_amount more than Rs. 250000 
(ii)  Show the project_location wise maximum project_amount 
(iii) Find the PId, PName, DId, and DNamedetails where the project has started on or 

after 01-04-2023 and ended on or before  31-03-2024 
(iv)  Find the DId, DName of the departments which have worked on the projects having 

ids P11 or P25.                [(CO2)(Analyse/IOCQ)] 

(4  3) = 12 
 

5. (a)  Describe with example the different anomalies that may exist in a database 
without normalisation.        [(CO4)(Understand/LOCQ)] 

 (b)     Let R = (V, W, X, Y, Z) be a relational schema and let F be the set of FDs such that 
F = {Z→V, W→Y, XY→Z, V→WX}. Determine whether the following 
decompositions arelossy or lossless. Explain your answer properly. 
(i) R1 = (V, W, X) and R2 = (V, Y, Z) (ii) R1 = (V, W, X) and R2 = (X, Y, Z) 

                      [(CO4)(Analyse/IOCQ)] 

6 + (3  2) = 12 
 

Group - D 
 
6.   The tables in the database of a engineering college are as follows: 

STUDENT(rollno, name, courseId, session); 
COURSE(courseId,courseName, Dept_Id);  
SUBJECT_PAPER(pcode, pname, courseId, semesterNo) ;  
MARKS_OBTAINED(rollno, pcode, marks, year_of_exam);  
DEPARTMENT(Dept_Id, Dname); 
Faculty(empid, name, sal, Dept_id);  
Subject_Taught(empid, pcode, session); 
Write the SQL statement for the following queries using the given tables: 
(i)  Find the name of the topper(s) of CSE 1st Semester of 2005 session. 
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[Note: topper of a semester means one who obtained maximum aggregate marks 
considering all subjects of that semester] 

(ii)  Find the faculties who have taught maximum number of subjects in odd Semester of 
2017  session and display their name along with number of subjects taught. 

(iii) Display the name of the department that conducts course named “M.Tech in VLSI 
Design”. 

(iv) Display the lowest salary of each department along with department name, in the 
descending order of the department’s lowest salary.        [(CO3)(Analyse/HOCQ)] 

(4  3) = 12 
 
7.   (a)  What is a view in SQL? How is it different from a table?        [(CO3)(Analyse/IOCQ)] 

 (b) Differentiate between correlated subquery and nested subquery. Explain with 
example.                [(CO3)(Analyse/IOCQ)] 

 (c)    What is a trigger? What are used of trigger?    [(CO3)(Understand/LOCQ)] 

(2 + 2) + (2 + 2) + (2 + 2) = 12 
 

Group - E 
 
8.   (a)  What are the differences between sequential and indexed file organization? 
                 [(CO6)(Remember/LOCQ)] 

 (b)    Write the difference between commit and rollback.    [(CO6)(Remember/HOCQ)] 

 (c)   Construct a B+ tree for the key values 1, 3, 5, 7, 9, 2, 4, 6. Order of each node is. 4. 
Show each step.                  [(CO6)(Apply/IOCQ)] 

3 + 3 + 6 = 12 
 
9. (a)  Consider the following schedule (events in order): 
  T1: lock-X(A), W(A), unlock(A), lock-S(B), R(B), unlock(B), commit 
  T2: lock-S(A), R(A), unlock(A), lock-X(B), W(B), unlock(B), commit 
  Is this a valid (basic) 2PL schedule?            [(CO5)(Analyze/IOCQ)] 

 (b)    Given, block size = 4096 bytes, record length = 200 bytes (fixed). There are 10,000 
records. 
(i)  What is the blocking factor? 
(ii)  How many disk blocks are needed to store all records (no spanned records)? 
Index entry contains a key (10 bytes) + a pointer (6 bytes) = 16 bytes per index 
entry. Index block size = 4096 bytes. 
(iii) To build a primary index with one index entry per data block, how many 

index blocks are needed? 
(vi) To build a secondary (non-clustered) index with one entry per record, how 

many index blocks are needed? 
(v) To build a clustering index over a field that has 500 distinct key values (one 

index entry per distinct key, each pointing to the block(s) for that key), how 
many index blocks are required?     [(CO6)(Understand/HOCQ)] 

4 + (1 + 1 + 2 + 2 + 2) = 12 
 
 

Cognition Level LOCQ IOCQ HOCQ 
Percentage distribution 26.04 36.46 37.5 

  


