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FIRST YEAR, FIRST SEMESTER EXAMINATION FOR DIPLOMA IN INFORMATION 

TECHNOLOGY 
 

CIT 2150: DATABASE SYSTEMS DESIGN AND MANAGEMENT  
 

DATE: DECEMBER 2017        TIME: 1½ HOURS 
 
INSTRUCTIONS: - Answer question one and any other two questions 
 
QUESTION ONE (30 MARKS) 

a)     Compare and contrast the two-tier client-server architecture for traditional DBMSs with the 

three-tier client- server architecture.       (4 Marks) 

b)      Highlight four reasons why views are necessary in a database system.  (4 Marks) 

c)      Using examples, explain the meaning of the following terms as used in relational databases. 

(i)    Strong entity         (2 Marks) 

(ii)    Surrogate key         (2 Marks) 

(iii)   Relationship         (2 Marks) 

d)       Write a statement in SQL that will do each of the following tasks; 

(i)    Create a database named STUDENT.     (2 Marks) 

(ii)     Create a table named DIT in the database created in (i) above.  (2 Marks) 

(iii)     In the table created above, insert the following columns:Last name, first name and 

address          (3 Marks) 

e)       List four significant differences between the traditional file-processing system and a DBMS. 

            (4 Marks) 

f)      Highlight any TWO characteristics of a relation.     (2 Marks) 

g)      Mention and explain any three threats to a database system.    (3 Marks) 



 

 Meru University of Science & Technology is ISO 9001:2015 Certified    

 Foundation of Innovations Page 2   

QUESTION TWO (20 MARKS) 

a) Describe the types of anomalies that may occur on a relation that has redundant data(6 Marks) 

b) The table below shows a relation which a university uses to store students grades in different 

units. 

StudentRegNo studentName tel prog unitCode unitName grade 

CIT458 John 0722111,073344 DIT CIT2150 Database Mgt A 

CIT 458 John 0722111,073344 DIT CIT2151 Programming 

I 

B 

CIT073 Mary 0711222 IT CIT3202 Systems 

analysis 

B 

CIT073 Mary  0711222 IT CIT3203 OOP A 

CIT073 Mary  0711222 IT CIT3204 Event driven 

Programming 

C 

 

(i)    Explain why the relation is not in first normal form.   (2 Marks) 

(ii)    Normalize the relation to be in 2NF.     (8 Marks) 

(iii)   Draw a relational schema for your 2NF relations and show the referential integrity 

constraints.         (4 Marks) 

QUESTION THREE (20 MARKS) 

a) Describe the components of a database system environment.   (10 Marks) 
b) Design an entity-relationship diagram that captures, as far as possible, the requirements stated 

below. (Statements in brackets are additional explanations and not part of the requirements 

proper.) If you make any assumptions in your design, please write them down. Assumptions, 

however, must  not contradict the requirements.     (10 Marks) 

•  The supermarket sells products. Each product is uniquely identified by its product 

number. Moreover, a product has price. The supermarket also records how many items 

of each product are currently on stock. 

• A product can be on special offer. A special offer is valid for a period, which has a start 

date and an end date. A special offer refers to exactly one product. 
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• The supermarket registers its customers. A registered customer holds a customer card. 

Each registered customer has a customer number, which is unique. For each registered 

customer the supermarket records the name and the address of the customer and the day 

when the customer was registered. 

• When a customer buys one or more products and pays for them, a purchase is being 

completed. A purchase is uniquely identified by the number of the checkout where the 

customer pays, together with the date and the time when the purchase is made. 

QUESTION FOUR (20 MARKS) 

a) There are various people involved in a database system development and management identify 

and briefly explain four(4) of them.       (8 Marks) 

b) The following tables form part of a database held in a relational DBMS: 

Hotel (hotelNo,hotelName,city) 

Room(roomNo, hotelNo ,type, price) 

Booking (hotelNo, guestNo, dateFrom, dateTo, roomNo) 

Guest (guestNo, guestName, guestAddress) 

Write SQL command to do each of the following; 

(i)  List the names and addresses of all guests living in Meru, alphabetically ordered by 

name.          (2 Marks) 

(ii)  Update the price of all rooms by 5%      (2 Marks) 

(iii) Give the average price of a room      (2 Marks) 

c) Describe the three objectives of designing a secure database system.  (6 Marks) 

QUESTION FIVE (20 MARKS)                                            

a) List and describe the six major steps that you would take in setting up a database system for a 
particular enterprise.         (12 Marks) 

b) Explain in details the following database languages.     (6 Marks) 

(i)   Data definition language    

(ii)   Data manipulation language 

(iii)  Data control language 

c) Describe the concept of data independence and explain its importance in a database 

environment.          (2 Marks) 


