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STAGE II EXAMINATION FOR THE DIPLOMA IN INFORMATION TECHNOLOGY. 
 

CIT 2150: DATABASE SYSTEMS DESIGN AND MANAGEMENT. 
 

DATE: AUGUST 2016                                                                                     TIME: 11/2HOURS 
 
INSTRUCTIONS: - Answer question one and any other two questions 

 
 
QUESTION ONE (30 MARKS) 

a) Using relevant examples, explain the following terms as used in relational databases. 

           (6 marks) 

(i) Data integrity 

(ii) Weak entity 

(iii) triggers 

b) Describe any two counter measures that can be implemented to secure a database. (4 marks) 

c) Study the employee table below and answer questions that follow 

EmployeeIDNo Salary Position 

010 75,000 Manager 

104 65,000 Manager 

152 60,000 Manager  

 

Write the SQL commands to do the following 

(i) Create the table        (2 marks) 

(ii) Change the position of employee ID No 010 to supervisor   (2 marks) 
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(iii) Find employee ID No for all the employees earning a salary of more than 60,000 

          (2 marks) 

d) Highlight any two important properties of a relation     (2 marks) 

e) Elaborate the importance of doing a thorough requirements analysis when designing a 

database application         (3 marks) 

f) Explain the purpose of indexes in a relational database    (2 marks) 

g) Illustrate the difference between a candidate key and a primary key of a relation.  Give an 

example of each.         (4 marks) 

h) To address the issue of data independence, the ANSI-SPARC three-level architecture was 

proposed.  Mention the three levels of this model     (3 marks) 

 

QUESTION TWO (20 MARKS)  

a) The table below shows a relation called GRADE REPORT which a University uses to store 

students grades in different units. 

Student 

RegNo 

Student 

Name 

Student 

Address 

course unitCode unitName lectur

erID 

Lecturer 

Name 

Lecturer 

Office 

gra

de 

CIT458 John 10 

Nchiru 

DIT CIT2 

150 

Database 

Mgt 

Lec01 Abbot EC17 A 

CIT458 John 10 

Nchiru 

DIT CIT2 

151 

Program 

ming I 

Lec02 Miller AB14 B 

CIT073 Mary 983 

Meru  

IT CIT3 

202 

System 

Analysis 

Lec03 Codd AB15 B 

CIT073 Mary 983 

Meru 

IT CIT3 

203 

OOP Lec04 Bernet ADM10

3 

A 

CIT073 Mary  983 

Meru 

IT CIT3 

204 

Event  

driven 

programming 

Lec03  Codd AB15 C 

(i) Normalize the relation to be in 3NF      (8 marks) 
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(ii) Draw a relational schema for your 3NF relations and show the referential integrity 

constraints.         (4 marks) 

b) Discuss four functions of a database administrator     (8 marks) 

 

QUESTION THREE (20 MARKS) 

a) Mention and explain the advantages of using a DBMS for data storage and processing instead 

of the traditional file-processing systems.      (8 marks) 

b) The following describes the operations of Meru video rental company.  The company has 

several branches throughout Meru County.  The data held on each branch is the branch 

address and the telephone number.  Each branch is given a branch number, which is unique 

throughout the company.  Each branch is allocated a number of staff.  The data held on a 

member of staff is his or her name, position, and salary.  Each member of staff is given a 

staff number, which is unique throughout the company.  Each branch must have a stock of 

videos.  The data held on a video is the, video number, title, category, daily rental, cost and 

status.  In most cases, there are several copies of each video at a branch, and the individual 

copies are identified using the video number.  The status indicates whether a specific copy of 

a video is available for rent.  Before hiring a video from the company, a customer must first 

register as a member of a local branch.  The data held on a member is the name, address, and 

the date that the member registered at a branch.  Each member is given a member number, 

which is unique.  Once registered, a member is free to rent videos, up to a maximum of ten at 

any one time.  The data held on each video rented is the rental number, the full name and 

number of the member, the video number, title, and daily rental, and the dates the video is 

rented out and returned.  The rental number is unique throughout the company.  

 Develop an ERD to represent this data.      (8 marks) 

c) Explain two conditions that would make a database designer consider using a surrogate 

primary key.          (4 marks)    

 

 

QUESTION FOUR (20 MARKS) 
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a) Describe three types of anomalies that can arise in a relation and give the negative 

consequences of each.         (6 marks) 

b) You have been asked to develop a database ”college” to have table “course”.  The table 

should have the fields courseID , courseName, courseLecturer and courseDuration.  Write 

statements in SQL to: 

(i) Create the database        (1 mark) 

(ii) Insert the following data items into the table: Course =CIT2150, Course Name = 

Database Design, Lecturer = Mr. John, Duration = 4 Months  (2 marks) 

(iii) Select all the course Ids and names for all the courses taught by Mr. Tom (1 mark) 

c) Describe the five components of a database environment and discuss how they relate to each 

other.           (10 marks)


