[image: Description: Description: C:\Users\Administrator.CMPRUICT010\Desktop\RU_LOGO_PNG.jpg]
UNIVERSITY EXAMINATIONS
EXAMINATION FOR SEPT/DEC 2025/2026 FOR BACHELOR OF SCIENCE IN COMPUTER SCIENCE
RBCS 7211: DATABASE SYSTEMS
DATE : 9TH DECEMBER 2025	TIME: 2 HOURS
GENERAL INSTRUCTIONS:	
Students are NOT permitted to write on the examination question paper during examination time.
This is a closed book examination. Text book/Reference books/notes are not permitted. 

SPECIAL INSTRUCTIONS:	 
This examination paper consists Questions in Section A followed by section B.
Answer Question 1 and any Other Two questions.
QUESTIONS in ALL Sections should be answered in answer booklet(s).  

1. PLEASE start the answer to EACH question on a NEW PAGE. 
2. Keep your phone(s) switched off at the front of the examination room.
3. Keep ALL bags and caps at the front of the examination room and DO NOT refer to ANY unauthorized material before or during the course of the examination.
4. ALWAYS show your working.
5. Marks indicated in parenthesis i.e. ( ) will be awarded for clear and logical answers.
6. Write your REGISTRATION No. clearly on the answer booklet (s).
7. For the Questions, write the number of the question on the answer booklet (s) in the order you answered them.  
8. DO NOT use your PHONE as a CALCULATOR.
9. YOU are ONLY ALLOWED to leave the exam room 1 hour to the end of the Exam.
10. DO NOT write on the QUESTION PAPER. Use the back of your BOOKLET for any calculations or rough work.



SECTION A (COMPULSORY)
QUESTION ONE (COMPULSORY, 30 MARKS)
a) Consider the Customer_Orders table below and answer the questions that follow:
	OrderID
	OrderDate
	Branch
	SalesRep
	Product
	Quantity
	UnitPrice
	TotalAmount

	301
	2022-02-05
	Nairobi
	David
	Printer
	12
	250
	3000

	302
	2022-03-15
	Kisumu
	Esther
	Mouse
	60
	25
	1500

	303
	2022-04-01
	Mombasa
	Faith
	Laptop
	18
	1000
	18000


i. Write an SQL statement to retrieve OrderDate, Branch, and SalesRep where Quantity is greater than 15 but less than 65.						(3 Marks)
ii. Write an SQL query to fetch OrderDate, Branch, and SalesRep for all sales made before March 2022 by SalesRep named David.				(4 Marks)
iii. Write an SQL query to calculate and display the average (TotalAmount) for all SalesRep.									(4 Marks)
b) List three main qualifications that a field must satisfy in order to be considered a primary key.										(3 Marks)
c) Describe the internal level of the ANSI-SPARC Architecture.			(2 marks)
d) Using real life examples explain the three types of cardinalities.		(6 Marks)
e) Differentiate between the 2nd and the 3rd normal forms				(4 Marks)
f) BrightMart Superstores is a rapidly growing retail chain that has decided to replace its traditional paper-based filing and standalone spreadsheets with a centralized Database Management System (DBMS). The goal is to integrate sales, inventory, staff management, and customer loyalty programs under one system. Explain four issues that might be associated with the introduction of a database systems at BrightMart.		(4 Marks)
SECTION B (ANSWER ANY TWO QUESTIONS)
QUESTION TWO   (15 MARKS)
Case Study
A hospital is developing a system to manage patients, doctors, appointments, and treatments. Each patient can book multiple appointments with different doctors. Each appointment generates one or more treatment records.
a) Create an ER diagram showing the relationships between entities: Patient, Doctor, Appointment, and Treatment. Show cardinalities and participation constraints.(6 Marks)
b) Convert the ERD into a logical schema, specifying attributes like PatientID, DoctorID, AppointmentDate, TreatmentID, and highlight primary and foreign keys.	(4 Marks)
c) Explain the concept of normalization and how it would apply in this system.	(2 Marks)
d) List and briefly describe three user views that might be implemented in this system (e.g., Doctor, Patient, Administrator).							(3 Marks)

QUESTION THREE   (15 MARKS)
a) Write the SQL CREATE TABLE statement to create a table named projects with fields: project_id (integer, primary key), project_name (VARCHAR(150)), start_date (DATE), and budget (NUMERIC).								(3 Marks)
b) Explain the purpose of the TRUNCATE command in SQL. How is it different from DELETE?
											(2 Marks)
c) Given an employee table with fields emp_id, name, email, and department, write:
· An SQL statement to insert a new record: (501, 'Janet Kim', 'janet@company.com', 'HR')
· An SQL command to update the department for emp_id 501 to 'Finance'.	(6 Marks)
d) Using SQL, demonstrate how to:
i. Add a new column date_hired (DATE) to the employee table.
ii. Rename the column name to full_name					(4 Marks)

QUESTION FOUR (15 MARKS)
SecureBank has introduced an online banking platform with services such as fund transfers, account management, and loan processing. The DBMS must support thousands of concurrent users while maintaining security.
a) Explain how Transaction Management ensures the accuracy of money transfers between accounts.										(3 Marks)
b) Discuss the role of Authorization/Security Management in protecting customer login credentials.									(3 Marks)
c) How does Concurrency Control prevent errors when two users attempt to withdraw money from the same account simultaneously?						(3 Marks)
d) What would be the importance of Backup & Recovery Management if the bank’s servers failed unexpectedly?								(3 Marks)
e) Identify one way the Database Access Interfaces benefit application developers in SecureBank.									(3 Marks)
[bookmark: _GoBack]QUESTION FIVE (15 MARKS)
a) Analyze the following table and identify the functional dependencies: 	(6 Marks)
	LoanID
	CustomerID
	LoanDate
	BranchID
	BranchName
	OfficerID
	OfficerName
	Amount

	7001
	CUST01
	2023-01-05
	B01
	Nairobi
	O01
	Mr. Otieno
	20000

	7002
	CUST02
	2023-01-08
	B02
	Kisumu
	O02
	Ms. Achieng
	15000

	7003
	CUST01
	2023-01-10
	B01
	Nairobi
	O03
	Mr. Mwangi
	30000


b) Based on your functional dependencies, design a normalized logical schema identifying primary and foreign keys.							(5 Marks)
c) Explain the key activities in physical database design and their importance in system implementation.									(4 Marks)
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