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SECTION A (Total: 100 marks)

INSTRUCTION: Answer only ALL question.
Please use the answer hooklet provided.

Question 1

You are developing a simple 2D game called Fruit Catcher. The player moves a basket left
and right to catch falling fruits like apples, oranges, and bananas. Each fruit has different score
values. The player can also view their inventory to check the fruits they have collected.

Based on the game scenario above, answer the following questions by applying Object-
Oriented Programming (OOP) concepts and data structures.

a) Name two objects from the game and describe oné property and one behavior for each
object.
(4 marks)

b) Suggest a suitable class name for this game and write two objects (instances) that can be
created from that class.
(4 marks)

¢) The function catchFruit() hides complex logic from the player and only shows simple
output. Which O@QP concept is’ applied and how?
{2 marks)

d) You have different fruit types with different values. How would you appiy inheritance to
design this part of the game?
{3 marks)

e) All fruits have a method displaylnfo() but show different details (e.g., color, points). What
OOP concept allows this and how does it work?
{3 marks)

f) You want to store scores for 5 players. How would you use an array in this case? Show
declaration and how to access one score.
(3 marks)
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g} You need to store each player's name and their score. Which collection would you use
and how?
(3 marks)

h) In a game, the player’s health should not be changed directly from outside the class. How

can you make sure only safe changes are allowed?
(3 marks)
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Question 2
a) ldentify the normalization issues in the denormalized table given.
{2 marks)

a) Normalize the above table into First Normal Form (1NF). Provide the new tabie structure
and explain the changes made.
(5 marks)

b) Based on your 1NF table, normalize it into Second Normal Form (2NF). Show all resulting
tables and briefly explain how you removed partial dependencies.
(10 marks)

¢) Further normalize the 2NF tabies into Third Normal Famm (3NF). Identify and remove any

transitive dependencies. Show the final set of tables and previde’a brief explanation.

(8 marks)
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Question 3

Scenario: Vehicle Rental System

A vehicle rental company operates multiple branches across the country. To improve their
operations, the company plans to develop a database system to manage customers,

branches, vehicles, and rental transactions.

Each branch has a unique BranchlID. It also has a BranchName, Location, and PhoneNumber.
Each branch manages several vehicles, but a vehicle can only be assigned to one branch at
a time.

The company offers different vehicles for rent such as ¢ags, vans, and motorcycles. Every
vehicle is identified by a VehiclelD. Other details recordedifor each vehicle include Type (e.g.,
car, van, bike), Brand, Model, Year, and RentalRatePerRayjyThe system also stores which
branch the vehicle belongs to.

Customers must register before renting a vehicle. For each customer, the company records a
unique CustomerlD, FullName, PHoneNumber, Email, and DrivingLicenseNumber.

A customer may rent many vehicles over time. Each time a customer rents a vehicle, a rental
transaction is created. A rental fransaction includes a unique RentallD, RentalDate,
ReturnDate, TotalCast, and Status (e.g., Booked, Ongoing, Returned, Cancelled). The rental

record links the customemand the vehicle.
One vehicle can only be rented to one customer at a time, but a customer can rent many
vehicles (over time, not concurrently). The system must also track the branch from which the

vehicle was picked up.

The company wants the database to ensure data consistency and support tracking of each

vehicle's status and rental history.

Draw a complete Entity-Relationship (ER) diagram based on the scenario above. Your ER

diagram must include:
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a) All entities and their relevant attributes

b) Clearly underlined primary keys

c) Appropriate relationships between entities

d) Correct cardinality for each relationship {e.g., 1:1, 1:N, M:N)
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(10 marks)

(6 marks)

(4 marks)

(5 marks)
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Question 4

Vehicle Service Management System

You are given TWO tables:

CONFIDENTIAL

Table : Vehicle

Column Name Data Type
VehiclelD INT (Primary Key)
PlateNumber VARCHAR(10)
Model VARCHAR(50)
Year INT

Table : Services

Column Name Data Type
ServicelD INT (Primary Key)
VehiclelD INJL, (Foreign Key to Vehicles)
ServiceDate DATE

Description TEXT

Cost DECIMAL(8,2)

Write the SQL query based on the statement given below.

a) Create a new table named Customers with the following colums : CustomerlD as an integer

and primary key, FullName as a string (maximum 100 characters) and PhoneNumber as a

string (maximum 15 characters).

b) Insert a new customer into the Customers table. The customer details are :
CustomerlD : 101

FuilName : Rizal Rahman

PhoneNumber :0112233445

IVB20304
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(4 marks)

(3 marks)
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¢} Update the phone number of the customer with CustomerlD 101 to '0198765432".
(2 marks)

d) Retrieve all records from the Vehicles table. Show PlateNumber, Model and Year.
(3 marks)

e) Display all services that cost more than RM100. Show ServicelD, Description, and Cost.

(3 marks)
fy List all Model and Year of vehicles made after 2020.

(3 marks)
g) Find the average cost of all services. Display the result as AverageCost.

(4 marks)
h) Delete the vehicle with VehiclelDs,5.

(3 marks)

END OF EXAMINATION PAPER
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