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UNIVERSITY EXAMINATIONS
EXAMINATION FOR JANUARY/APRIL 2023/2024 FOR BACHELOR OF SCIENCE IN COMPUTER SCIENCE
COURSE: RCS 446 WEB APPLICATION DEVELOPMENT 2
DATE   _____________	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 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 cover page 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 1 (30 MARKS)
A. Explain the concept of server-side scripting and its role in web development.
(4 marks)
B. Implement a simple web application using JavaScript that allows users to add and remove items from a shopping list. The application should have the following functionalities:
i. Display an empty shopping list when the page loads.   		(2 marks)
ii. Provide a text input field and a button to add new items to the shopping list.
(2 marks)
iii. When the user enters a new item in the text input field and clicks the "Add" button, the item should be added to the shopping list.		(2 marks)
iv. Each item in the shopping list should have a corresponding "Remove" button that allows the user to remove the item from the list.        (2 marks)
v. When the user clicks the "Remove" button next to an item, that item should be removed from the shopping list.    				(2 marks)
C. Outline the role of Express.js and Node.js in web development?		(4 marks)
D. Using an example (script) outline the concept of routing and responding in express.js.										(6 marks)
E. Illustrate how Express.js serves static files such as HTML, CSS, and JavaScript files.
(6 marks)
SECTION B (OPTIONAL 2 OUT OF 4)
QUESTION 2 (20 MARKS)
A. Define middleware in the context of Express.js.					(2 marks)
B. What is the role of middleware in request processing?				(4 marks)
C. Outline why middleware is important for building robust and scalable web applications.
(4 marks)
D. You are tasked with implementing a simple logging middleware for an Express.js application. The middleware should log information about incoming HTTP requests, including the request method, URL, and timestamp. Additionally, it should log the response status code and execution time for each request. Your task is to implement this middleware function and integrate it into an Express.js application.
i. Implement a middleware function named request Logger that logs information about incoming HTTP requests and their corresponding responses. (5 marks)
ii. The middleware function should log the following details:		(5 marks)
· Request method (e.g., GET, POST)
· Request URL
· Timestamp of the request
· Response status code
						
QUESTION 3 (20 MARKS)
A. You are tasked with implementing a simple program in JavaScript that checks whether a given number is positive, negative, or zero. Your task is to implement the logic using if-else statements.									(10 marks)
i. Implement a JavaScript function named checkNumber that takes a single parameter number.							
ii. Inside the function, use if-else statements to check whether the number is positive, negative, or zero.						
iii. If the number is positive, log "The number is positive" to the console. 
iv. If the number is negative, log "The number is negative" to the console. 
v. If the number is zero, log "The number is zero" to the console.	
B. Implement a simple web application that calculates the area of a circle when the user enters the radius in an input field and clicks a button. The application should display the calculated area below the input field. Use event listeners to capture user input and trigger the calculation.									(10 marks)
i. Create an HTML page with an input field for entering the radius, a button for triggering the calculation, and a placeholder for displaying the calculated area.
ii. Implement a JavaScript function named calculateArea that calculates the area of a circle based on the radius entered by the user.
iii. Attach an event listener to the button element that listens for click events and calls the calculateArea function when clicked.
iv. Display the calculated area below the input field once it's calculated.

QUESTION 4 (20 MARKS)
A. Explain how to handle POST requests in an Express.js application.		(4 marks)
B. Using an example describe a route handler in Express.js that handles a POST request and extracts data from the request body.					(6 marks)
C. Provide an example of an HTML form that submits data using the POST method and an Express.js route handler that processes the form data.			(10 marks)
QUESTION 5 (20 MARKS) 
A. Explain the concept of CSS preprocessing and its benefits for managing stylesheets in Express.js applications.							(4 marks)
B. Outline three key differences between Node.js and traditional server-side technologies such as Apache or PHP.							(6 marks)
C. Describe npm (Node Package Manager) is and its significance in the Node.js ecosystem.									(4 marks)
D. You are tasked with creating a simple Node.js program that reads a text file synchronously, modifies its content by converting all characters to uppercase, and then writes the modified content to a new text file. Your task is to implement the program using built-in Node.js modules.						(6 marks)
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