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Q. 

No. 
Details 

Max. 

Marks 

1 

Explain the difference between let, const, and var with suitable examples 

demonstrating their scope and usage.  (6 Marks) 

Answer: 

1. var keyword (2 marks) 

 Introduced in early JavaScript versions 

 Has function scope 

 Allows re-declaration and re-assignment 

 Hoisted to the top of its scope 

function demo() { 

  var x = 10; 

  if (true) { 

    var x = 20; 

  } 

  console.log(x); // 20 

} 

 

2. let keyword (1.5 marks) 

 Introduced in ES6 

 Has block scope 

 Cannot be re-declared in the same scope 

 Avoids accidental overwriting 

let a = 5; 

if (true) { 

  let a = 10; 

} 

console.log(a); // 5 

 

3. const keyword (1.5 marks) 

 Block scoped 

 Value cannot be reassigned 

 Must be initialized during declaration 

[6] 
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const pi = 3.14; 

// pi = 3.15; // Error 

 

4. Comparison & usage (1 mark) 

Feature    var            let          const 

Scope     Function         Block          Block 

Re-declare       Yes           No           No 

Update       Yes          Yes           No 

 

 

2 

Discuss the role and functionalities of the Node Package Manager (NPM) 

in Node.js development. (6 Marks) 

 

Answer : 

1. Definition of NPM (1 mark) 

NPM is the default package manager for Node.js used to manage libraries and 

project dependencies. 

 

2. Role of NPM (2 marks) 

 Manages external libraries 

 Maintains dependency consistency 

 Supports scalable application development 

 

3. Functionalities of NPM (2 marks) 

 Installing packages 

 Managing versions 

 Maintaining package.json 

 Running scripts 

npm install express 

 

4. Example / conclusion (1 mark) 

NPM automates dependency handling, improving development efficiency. 

 

[6] 

Q.3 

a) Demonstrate the use of Postman to test ExpressJS API endpoints by 

applying different HTTP methods, and show how responses are 

interpreted during API development. (8 Marks) 

 

Answer: 

Introduction (2 Marks) 

Postman is a widely used API testing tool that enables developers to test, 

validate, and debug RESTful APIs developed using ExpressJS. During API 

development, it is essential to verify that endpoints behave correctly for 

different HTTP methods, inputs, and responses. Postman provides a graphical 

interface that simplifies this testing process without the need for a frontend 

application. 

[16] 



 

 

K. K. Wagh Institute of Engineering Education and Research, 

Nashik 

(An Autonomous Institute from A. Y. 2022-23) 

 
 

 
Use of Postman for Testing ExpressJS Endpoints (2 Marks) 

Sending HTTP Requests 

Postman supports all standard HTTP methods such as GET, POST, PUT, and 

DELETE, which are commonly used in ExpressJS applications. Developers 

can specify the request URL corresponding to an ExpressJS route and include 

request headers, parameters, and body data. This allows testing of backend 

logic independently from the user interface. 

 

Response Analysis in Postman (2 Marks) 

Postman provides detailed response information that helps developers analyse 

API behaviour: 

 Displays HTTP status codes such as 200, 201, 400, 404, and 500, 

indicating the result of the request. 

 Shows the response body in JSON format, making it easy to verify 

returned data. 

 Allows inspection of response headers such as content type and 

authorization details. 

 

Importance of Postman in API Development (2 Marks) 

Postman plays a critical role in ExpressJS development by enabling early 

detection of errors, validating API functionality, and ensuring correct request–

response handling. It improves development efficiency by allowing quick 

testing, debugging, and verification of endpoints before frontend integration. 

 

                                                                       OR 

b) Apply ExpressJS features to design RESTful services and illustrate 

how REST principles are used while structuring API endpoints. (8 

Marks) 

 

Answer: 

Introduction to RESTful Services (2 Marks) 

REST (Representational State Transfer) is an architectural style used for 

designing networked applications. RESTful services use standard HTTP 

methods and resource-based URLs to ensure scalability, simplicity, and 

uniform communication between clients and servers. 

 

ExpressJS Support for RESTful Services (3 Marks) 

ExpressJS provides several built-in features that simplify RESTful API 

development: 

 Routing Mechanism: ExpressJS allows defining routes using HTTP 

methods such as GET, POST, PUT, and DELETE, aligning directly 

with REST operations. (1 mark) 

 Middleware Support: Middleware functions process requests for 

validation, authentication, and logging, improving modularity and 

control. (1 mark) 
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 JSON Handling: ExpressJS efficiently parses and sends JSON 

responses, which is the standard data format for RESTful services. (1 

mark) 

Example: 

app.get('/api/users/:id', (req, res) => { 

  res.json({ id: req.params.id }); 

}); 

 

Importance of REST Principles (2 Marks) 

 Stateless Communication: Each request contains all necessary 

information, making the server independent of previous requests and 

improving scalability. (1 mark) 

 Resource-Based URLs and HTTP Methods: REST uses nouns for 

resources and standard HTTP verbs, ensuring clarity and predictability 

of APIs. (1 mark) 

 

Example Reference (1 Mark) 

A RESTful endpoint such as /api/users/1 clearly represents a single user 

resource, demonstrating proper RESTful URL structuring. 

 

c) Illustrate the workflow of ReactJS by applying its component-based 

architecture, and demonstrate how this architecture improves application 

development. (8 Marks) 

Answer: 

Introduction (2 Marks) 

ReactJS is a JavaScript library used for building dynamic and interactive user 

interfaces. It follows a component-based architecture and uses a declarative 

programming model. Understanding the workflow of ReactJS helps developers 

design efficient, scalable, and maintainable web applications. 

 

Workflow of ReactJS (3 Marks) 

The workflow of ReactJS follows a systematic process from component 

creation to UI rendering: 

1. Component Creation (1 mark) 

React applications are built using reusable components. Each component 

represents a part of the user interface and contains its own logic and 

structure. 

2. Virtual DOM Rendering (1 mark) 

React creates a Virtual DOM, which is a lightweight copy of the real 

DOM. Any change in state or props updates the Virtual DOM instead of 

the real DOM directly. 

3. Efficient UI Updates (Reconciliation) (1 mark) 

React compares the updated Virtual DOM with the previous version and 

updates only the changed elements in the real DOM, improving 

performance. 
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Component-Based Architecture in ReactJS (2 Marks) 

React divides the UI into small, independent, and reusable components. Each 

component: 

 Manages its own data and logic 

 Can be reused across different parts of the application 

This modular structure simplifies application development and testing. 

 

Enhancement of Application Development (1 Mark) 

Component-based architecture enhances development by improving code 

reusability, maintainability, and scalability. Large applications become easier to 

manage and debug. 

 

Diagram / Example Reference (Not drawn – description accepted) (0 marks 

included above) 

A typical React application contains a parent component (App) and multiple 

child components (Header, Content, Footer), illustrating hierarchical component 

flow. 

 

                                    

OR 

d) Differentiate between containers and components by applying them in 

a ReactJS application (8 Marks) 

Answer: 

Introduction (1 Mark) 

In ReactJS, applications are structured using components. For better 

separation of concerns, components are often categorized into containers and 

presentational components. This distinction improves application 

organization and maintainability. 

 

Containers in ReactJS (2 Marks) 

Containers are components that manage: 

 Application state 

 Business logic 

 Data fetching and processing 

They act as a bridge between the data layer and the UI. Containers usually 

pass data to presentational components through props. 

 

Presentational Components (2 Marks) 

Presentational components focus only on: 

 Displaying UI elements 

 Receiving data via props 

 Rendering output without managing business logic 

They are reusable and easier to test. 
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Comparison between Containers and Components (3 Marks) 

Aspect    Containers     Components 

Responsibility     Logic & data     UI rendering 

State     Manage state     Usually stateless 

Reusability     Limited      High 

 

Contribution to UI Structure and Logic (1 Mark) 

This separation allows containers to handle application logic while 

components manage UI structure, leading to clean, scalable, and maintainable 

React applications. 

 

 

Q.4 

 

a) Apply ReactJS forms and UI elements to handle user interactions, and 

demonstrate their role in building dynamic and responsive user interfaces. 

(8 Marks) 

 

Answer: 

Introduction (2 Marks) 

ReactJS provides an efficient way to handle user interaction through forms and 

UI elements. Forms are essential for collecting user input, while UI elements 

such as buttons, inputs, and dropdowns enable dynamic interaction. React 

manages these interactions using state and event handling, resulting in 

responsive user interfaces. 

 

Handling Forms in ReactJS (3 Marks) 

React handles forms using controlled components, where form data is 

managed by the component’s state. 

 Each input element is linked to a state variable. (1 mark) 

 Changes in input are handled using event handlers such as onChange. (1 

mark) 

 State updates trigger re-rendering of the UI. (1 mark) 

Example: 

function Form() { 

  const [name, setName] = React.useState(""); 

 

  return ( 

    <input  

      type="text"  

      value={name}  

      onChange={(e) => setName(e.target.value)}  

    /> 

  ); 

} 

 

[16] 
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Use of UI Elements for Interaction (2 Marks) 

UI elements such as buttons, text fields, and forms respond to user events like 

clicks and keystrokes. 

 Event handlers (onClick, onSubmit) enable interaction. (1 mark) 

 State-driven rendering updates the UI dynamically. (1 mark) 

 

Role in Dynamic and Responsive Interfaces (1 Mark) 

ReactJS updates only the affected UI components using state changes and 

Virtual DOM, ensuring fast response and smooth user experience. 

                                                                                               

OR 

b) Illustrate the advantages and scope of ReactJS in modern web development 

and apply performance optimization concepts to justify why ReactJS code is 

efficient. (8 Marks) 

 

Answer 

Introduction (2 Marks) 

ReactJS is a widely used JavaScript library for building modern web 

applications. Its component-based architecture and efficient rendering 

mechanisms make it suitable for scalable and high-performance user 

interfaces. 

 

Advantages of ReactJS (3 Marks) 

ReactJS offers several advantages in web development: 

 Component Reusability: UI is divided into reusable components, 

reducing code duplication. (1 mark) 

 Maintainability: Modular structure simplifies debugging and 

maintenance. (1 mark) 

 Strong Ecosystem: Supports tools, libraries, and community 

resources. (1 mark) 

 

Scope of ReactJS (2 Marks) 

 Used for Single Page Applications (SPAs). (1 mark) 

 Suitable for large-scale enterprise applications and dynamic 

dashboards. (1 mark) 

 

Performance Optimization in ReactJS (1 Mark) 

ReactJS uses the Virtual DOM, which updates only changed elements instead 

of reloading the entire page, resulting in optimized performance. 

 

Conclusion (Not separately marked – included above) 

ReactJS is preferred in modern development due to its performance, 

scalability, and structured design. 

 

c) Demonstrate the ReactJS workflow by applying its component-based 

architecture, and show how it enhances application development. (8 
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Marks) 

 
Answer 

Introduction (2 Marks) 

ReactJS is a JavaScript library used for building dynamic and interactive user 

interfaces. It follows a component-based architecture and uses a declarative 

programming model. Understanding the workflow of ReactJS helps developers 

design efficient, scalable, and maintainable web applications. 

 

Workflow of ReactJS (3 Marks) 

The workflow of ReactJS follows a systematic process from component 

creation to UI rendering: 

1. Component Creation (1 mark) 

React applications are built using reusable components. Each component 

represents a part of the user interface and contains its own logic and 

structure. 

2. Virtual DOM Rendering (1 mark) 

React creates a Virtual DOM, which is a lightweight copy of the real 

DOM. Any change in state or props updates the Virtual DOM instead of 

the real DOM directly. 

3. Efficient UI Updates (Reconciliation) (1 mark) 

React compares the updated Virtual DOM with the previous version and 

updates only the changed elements in the real DOM, improving 

performance. 

 

Component-Based Architecture in ReactJS (2 Marks) 

React divides the UI into small, independent, and reusable components. Each 

component: 

 Manages its own data and logic 

 Can be reused across different parts of the application 

This modular structure simplifies application development and testing. 

 

Enhancement of Application Development (1 Mark) 

Component-based architecture enhances development by improving code 

reusability, maintainability, and scalability. Large applications become easier to 

manage and debug. 

 

      

OR 

d) Apply environment variables and Nodemon in an ExpressJS application 

setup, and demonstrate how they improve development efficiency and 

configuration management. (8 Marks) 

 

Answer: 

Introduction (2 Marks) 

In ExpressJS application development, maintaining different configurations for 
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development, testing, and production environments is essential. Tools such as 

environment variables and Nodemon play a crucial role in improving 

development efficiency, security, and application manageability. 

 

Environment Variables in ExpressJS (3 Marks) 

Environment variables are used to store configuration values outside the source 

code. 

 Configuration Management (1 mark) 

Environment variables store sensitive information such as database 

URLs, API keys, and port numbers without hardcoding them into the 

application. 

 Security Enhancement (1 mark) 

Sensitive data is protected as it is not exposed in source code 

repositories. 

 Multiple Environment Support (1 mark) 

Different values can be used for development, testing, and production 

environments. 

Example: 

const port = process.env.PORT || 3000; 

app.listen(port); 

 

Role of Nodemon in ExpressJS (2 Marks) 

Nodemon is a development utility that automatically restarts the server when 

file changes are detected. 

 Eliminates the need to manually restart the server. (1 mark) 

 Improves developer productivity and reduces development time. (1 

mark) 

 

Improvement in Development Efficiency (1 Mark) 

Together, environment variables and Nodemon streamline the development 

workflow by automating server restarts and managing configuration 

dynamically. 

 

Conclusion  

These tools enhance efficiency, security, and scalability in ExpressJS 

development. 

 

 

 

                                                                                              

Q.5 

a) Apply your knowledge to perform MongoDB CRUD operations, and 

demonstrate how it simplifies database interaction. (8 Marks) 

 

Answer: 

Introduction (2 Marks) 

Mongoose is an Object Data Modelling (ODM) library used with MongoDB 

[16] 
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and Node.js. It provides a structured way to interact with MongoDB by defining 

schemas and models. Mongoose simplifies database operations and enforces 

consistency in data handling, making it an essential database driver in modern 

web applications. 

 

Role of Mongoose as a Database Driver (3 Marks) 

 Schema Definition (1 mark) 

Mongoose allows developers to define schemas that specify the 

structure, data types, and validation rules for MongoDB collections. 

 Model Creation (1 mark) 

Models created from schemas act as interfaces to interact with 

MongoDB collections. 

 Built-in Validation and Middleware (1 mark) 

Mongoose provides validation and middleware functions that execute 

before or after database operations. 

Example: 

const mongoose = require('mongoose'); 

 

const userSchema = new mongoose.Schema({ 

  name: String, 

  age: Number 

}); 

 

const User = mongoose.model('User', userSchema); 

 

MongoDB CRUD Operations Using Mongoose (2 Marks) 

 Create: User.create() to insert documents. (0.5 mark) 

 Read: User.find() to retrieve data. (0.5 mark) 

 Update: User.updateOne() to modify records. (0.5 mark) 

 Delete: User.deleteOne() to remove documents. (0.5 mark) 

These methods simplify database interaction without writing complex queries. 

 

Effectiveness in Application Development (1 Mark) 

Mongoose improves productivity, data integrity, and maintainability by 

providing an abstraction layer over MongoDB. 

  

 

OR 

b) Demonstrate the use of MongoDB Compass in database development 

and apply its features to understand MongoDB concepts and manage data 

visually. (8 Marks) 

 

Answer: 

Introduction (2 Marks) 

MongoDB Compass is an official graphical user interface (GUI) tool provided 

by MongoDB. It enables developers to interact with MongoDB databases 
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visually, making database development, analysis, and management easier, 

especially for beginners. 

 

Importance of MongoDB Compass (3 Marks) 

 Visual Database Management (1 mark) 

Compass allows users to view databases, collections, and documents in 

a structured visual format. 

 Query Building and Execution (1 mark) 

Users can build and execute queries without writing complex MongoDB 

commands. 

 Schema Visualization (1 mark) 

Compass helps in understanding document structure and data types 

through schema analysis. 

 

Assistance in Understanding MongoDB Concepts (2 Marks) 

 Displays BSON data structures clearly. (1 mark) 

 Helps understand collections, documents, and indexes visually. (1 mark) 

 

Data Management and Development Support (1 Mark) 

MongoDB Compass supports CRUD operations, index management, and 

performance monitoring, improving overall development efficiency. 

 

                                                                                                        

c) Apply Firebase operations to read, write, and query data, and 

demonstrate how these operations support real-time application 

development. (8 Marks) 

 

Answer: 

Introduction (2 Marks) 

Firebase is a Backend-as-a-Service (BaaS) platform that provides real-time 

database solutions for modern web and mobile applications. Firebase enables 

developers to store, retrieve, and synchronize data in real time, making it highly 

suitable for applications that require instant updates. 

 

Reading Data in Firebase (2 Marks) 

Firebase allows reading data using event listeners that monitor changes in the 

database. 

 Real-time Listeners (1 mark) 

Methods such as onValue() automatically fetch updated data whenever a 

change occurs. 

 Snapshot Access (1 mark) 

Data is accessed using snapshots, ensuring consistent and structured data 

retrieval. 

Example: 

onValue(ref(database, 'users'), (snapshot) => { 

  const data = snapshot.val(); 
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}); 

 

Writing Data in Firebase (2 Marks) 

 Data Insertion (1 mark) 

Data is written using methods like set() and push(). 

 Automatic Synchronization (1 mark) 

Data written by one client is instantly synchronized across all connected 

clients. 

Example: 

set(ref(database, 'users/1'), { 

  name: "John", 

  age: 25 

}); 

 

Querying Data in Firebase (1 Mark) 

Firebase supports simple queries using: 

 orderByChild() 

 equalTo() 

These queries help retrieve filtered data efficiently. 

 

Suitability for Real-Time Applications (1 Mark) 

The automatic synchronization of data across clients without manual refresh 

makes Firebase ideal for chat applications, live dashboards, and collaborative 

platforms. 

 

                                                                                                             

OR 

d) Apply Firebase development environment settings, authorization, and 

validation rules to demonstrate secure and controlled data access. (8 Marks) 

 

Answer 

Introduction (2 Marks) 

Firebase provides a secure development environment that integrates 

authentication, authorization, and validation mechanisms. These features ensure 

controlled access to data and protect applications from unauthorized usage. 

 

Firebase Development Environment (2 Marks) 

 Integrated Backend Services (1 mark) 

Firebase offers built-in services such as hosting, database, and 

authentication. 

 Easy Configuration (1 mark) 

Developers can configure rules and permissions without complex 

backend setup. 

 

Authorization in Firebase (2 Marks) 

Authorization determines what authenticated users are allowed to do. 
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 Role-Based Access Control (1 mark) 

Firebase rules define read and write permissions. 

 Authentication Integration (1 mark) 

Works with email/password, Google, and other providers. 

 

Validation in Firebase (1 Mark) 

Validation rules ensure that only correct and structured data is written to the 

database, maintaining data integrity. 

 

Secure and Controlled Data Access (1 Mark) 

By combining environment configuration, authorization rules, and validation, 

Firebase ensures data is accessed securely and only by permitted users. 

  

 


