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1. Core Java Concepts

1 What is Java and its key characteristics?

Java is a high-level, object-oriented programming language designed for platform

independence through the "Write Once, Run Anywhere" (WORA) principle.

Key Characteristics:

Platform Independent: Bytecode runs on JVM

Object-Oriented: Everything is an object (with exceptions for primitives)

Secure: No pointer arithmetic, bytecode verification

Robust: Strong memory management, exception handling

Multithreaded: Built-in concurrency support

Distributed: Network-centric design

// Simple Java Program

public class HelloWorld {

    public static void main(String[] args) {

        System.out.println("Hello, Java World!");

    }

}

2 Explain Platform Independence in Java
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JAVA PLATFORM INDEPENDENCE

┌─────────────┬─────────────────┬─────────────────┐
│ SOURCE │ BYTECODE │ EXECUTION │

│ CODE │ (.class file) │ ON JVM │
├─────────────┼─────────────────┼─────────────────┤

│ Write once │ Compile once │ Run anywhere │
│ │ │ • Windows │

│ Hello.java │ Hello.class │ • Linux │
│ │ │ • macOS │

└─────────────┴─────────────────┴─────────────────┘

The Java compiler converts source code ( .java ) into bytecode ( .class ). This

bytecode is executed by the Java Virtual Machine (JVM), which translates it into

native machine code for the specific operating system.

3 Is Java purely object-oriented?

No, Java is not purely object-oriented. While it's primarily OOP, it contains non-

object elements:

Primitive Data Types: int, char, boolean, float, etc. (not objects)

Static Methods: Can be called without object instantiation

Arithmetic Operators: Work on primitives directly

However, Java's wrapper classes (Integer, Character, etc.) provide object

representations for primitives when needed.

4 Compare Java with C++
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Feature Java C++

Platform Independent (JVM)
Dependent (Compiled to

native)

Memory

Management

Automatic (Garbage

Collection)
Manual (new/delete)

Pointers No explicit pointers Supports pointers

Multiple

Inheritance
Through interfaces only Direct support

Performance
Slightly slower (JVM

overhead)

Faster (native

compilation)
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2. Java Architecture & Memory

5 Explain JVM, JDK, and JRE

JAVA DEVELOPMENT ECOSYSTEM

┌─────────────────────────────────────┐
│ JDK (Development) │

│ └─ Development Tools + JRE │
│ • javac (compiler) │
│ • jar (packaging) │

│ │
│ JRE (Runtime) │

│ └─ Libraries + JVM │
│ • rt.jar (runtime classes) │

│ │
│ JVM (Execution) │

│ └─ Bytecode execution engine │
└─────────────────────────────────────┘

JDK (Java Development Kit): Complete development environment

JRE (Java Runtime Environment): Runtime libraries + JVM

JVM (Java Virtual Machine): Executes bytecode

6 Difference between Heap and Stack Memory
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 

Aspect Heap Memory Stack Memory

Stores Objects, Instance variables Method calls, Local variables

Access Slower Faster

Thread Safety Shared across threads Thread-specific

Management Garbage Collected Auto-cleared (method exit)

Size Larger, Dynamic Smaller, Fixed

// Example showing heap vs stack usage

public class MemoryExample {

    // Instance variable - stored in heap

    private String name;  // Heap

    public void process() {

        // Local variable - stored in stack

        int count = 10;  // Stack

        // Object created - reference in stack, object in heap

        List list = new ArrayList<>();  // Stack: list, Heap: ArrayLis

    }

}

3. Data Structures & Collections

7 ArrayList vs Vector vs LinkedList
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Feature ArrayList Vector LinkedList

Underlying Structure
Dynamic

array
Dynamic array

Doubly linked

list

Thread Safety No
Yes

(synchronized)
No

Performance

(get/set)
O(1) O(1) O(n)

Performance

(add/remove)

O(n)

average
O(n) average O(1) for ends

Memory Overhead Low Low
High (node

objects)

Best Practice: Use ArrayList for most cases, LinkedList when frequent

insertions/deletions at ends, and Vector only for legacy code maintenance.
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8 HashMap vs HashTable vs ConcurrentHashMap

Feature HashMap HashTable ConcurrentHashMap

Thread Safety No
Yes (fully

synchronized)

Yes (segment

locking)

Null

Keys/Values

Allowed (1

null key)
Not allowed Not allowed

Performance High
Low

(synchronization)
Medium-High

Iteration
Fail-fast

iterator
Fail-safe iterator Weakly consistent

Java Version 1.2+ 1.0 (legacy) 1.5+

// HashMap Example

Map scores = new HashMap<>();

scores.put("Alice", 95);

scores.put("Bob", 87);

scores.put(null, 0);  // Allowed in HashMap

// HashTable Example (legacy)

Hashtable legacyScores = new Hashtable<>();

// legacyScores.put(null, 0);  // Would throw NullPointerException

// ConcurrentHashMap Example (thread-safe)

ConcurrentHashMap concurrentScores = new ConcurrentHashMap<>();

concurrentScores.put("Charlie", 92);

9 Explain Collection Framework Hierarchy
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COLLECTION FRAMEWORK HIERARCHY

Iterable

│
Collection

┌──────┼──────┐
│ │ │

List Set Queue

│ │ │
┌─────┼─────┐│ │

│ │ ││ │
ArrayList LinkedList│ PriorityQueue

Vector │
┌──┴──┐

│ │
HashSet TreeSet

│
LinkedHashSet

10 When to use Set vs List vs Map?

Set: When you need unique elements only

HashSet: Unordered, O(1) operations

TreeSet: Sorted order, O(log n) operations

LinkedHashSet: Insertion order maintained

List: When you need ordered collection (allows duplicates)

ArrayList: Random access, frequent reads

LinkedList: Frequent insertions/deletions

Map: Key-value pair storage

HashMap: General purpose, no ordering

TreeMap: Sorted by keys

LinkedHashMap: Insertion order maintained

4. OOP Concepts in Java
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11 Explain Constructors with examples

public class Employee {

    private String name;

    private int id;

    private String department;

    // 1. Default Constructor

    public Employee() {

        this.name = "Unknown";

        this.id = 0;

        this.department = "General";

    }

    // 2. Parameterized Constructor

    public Employee(String name, int id) {

        this.name = name;

        this.id = id;

        this.department = "General";

    }

    // 3. Copy Constructor

    public Employee(Employee other) {

        this.name = other.name;

        this.id = other.id;

        this.department = other.department;

    }

    // 4. Constructor Chaining

    public Employee(String name, int id, String department) {

        this(name, id);  // Calls parameterized constructor

        this.department = department;

    }

}

Key Points:

Same name as class

No return type (not even void)

Can be overloaded

Automatically called with new  keyword

If no constructor defined, Java provides default constructor
Page 4 of 10
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 

12 Access Modifiers in Java

Modifier
Same

Class

Same

Package
Subclass

Other

Packages

private ✓ ✗ ✗ ✗

default  (no

modifier)
✓ ✓ ✗ ✗

protected ✓ ✓ ✓ ✗

public ✓ ✓ ✓ ✓

public class AccessExample {

    private String secret = "private data";      // Only within class

    String packagePrivate = "default access";    // Within package

    protected String familySecret = "protected"; // Package + subclass

    public String publicInfo = "everyone sees";  // Everywhere

}

13 What is Encapsulation? Provide example
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Encapsulation is bundling data (variables) and methods that operate on that data

into a single unit (class), while restricting direct access to some components.
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public class BankAccount {

    // Private data - encapsulated

    private double balance;

    private String accountNumber;

    private String ownerName;

    // Public interface - controlled access

    public BankAccount(String accountNumber, String ownerName) {

        this.accountNumber = accountNumber;

        this.ownerName = ownerName;

        this.balance = 0.0;

    }

    // Getter methods

    public double getBalance() {

        return balance;

    }

    public String getAccountNumber() {

        return accountNumber;

    }

    public String getOwnerName() {

        return ownerName;

    }

    // Methods to modify balance with validation

    public void deposit(double amount) {

        if (amount > 0) {

            balance += amount;

            System.out.println("Deposited: $" + amount);

        } else {

            System.out.println("Invalid deposit amount");

        }

    }

    public void withdraw(double amount) {

        if (amount > 0 && amount <= balance) {

            balance -= amount;

            System.out.println("Withdrawn: $" + amount);

        } else {

            System.out.println("Invalid withdrawal amount");

        }

    }

}

Benefits:
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Data hiding/protection

Increased security

Flexibility to change implementation

Better control over data validation

14 Explain Inheritance with example
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// Parent class

class Vehicle {

    protected String brand;

    protected int year;

    public Vehicle(String brand, int year) {

        this.brand = brand;

        this.year = year;

    }

    public void start() {

        System.out.println("Vehicle starting...");

    }

    public void displayInfo() {

        System.out.println("Brand: " + brand + ", Year: " + year);

    }

}

// Child class inheriting from Vehicle

class Car extends Vehicle {

    private int numberOfDoors;

    public Car(String brand, int year, int doors) {

        super(brand, year);  // Call parent constructor

        this.numberOfDoors = doors;

    }

    // Method overriding

    @Override

    public void start() {

        System.out.println("Car engine starting...");

    }

    // Additional method specific to Car

    public void honk() {

        System.out.println("Beep beep!");

    }

}

// Another child class

class Motorcycle extends Vehicle {

    private boolean hasSidecar;

    public Motorcycle(String brand, int year, boolean hasSidecar) {

        super(brand, year);

        this.hasSidecar = hasSidecar;
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    }

    @Override

    public void start() {

        System.out.println("Motorcycle engine roaring...");

    }

}

Key Inheritance Concepts:

extends  keyword for inheritance

super()  to call parent constructor

@Override  annotation for method overriding

Java supports single inheritance (one parent class)

Multiple inheritance achieved through interfaces

Page 5 of 10
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15 Polymorphism in Java
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Polymorphism means "many forms" - ability of an object to take on many forms.

Two types in Java:

1. Compile-time Polymorphism (Method Overloading)

class Calculator {

    // Same method name, different parameters

    public int add(int a, int b) {

        return a + b;

    }

    public int add(int a, int b, int c) {

        return a + b + c;

    }

    public double add(double a, double b) {

        return a + b;

    }

}

2. Runtime Polymorphism (Method Overriding)
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class Animal {

    public void makeSound() {

        System.out.println("Animal makes a sound");

    }

}

class Dog extends Animal {

    @Override

    public void makeSound() {

        System.out.println("Dog barks: Woof woof!");

    }

}

class Cat extends Animal {

    @Override

    public void makeSound() {

        System.out.println("Cat meows: Meow!");

    }

}

// Usage demonstrating polymorphism

public class Main {

    public static void main(String[] args) {

        Animal myAnimal;  // Reference of type Animal

        myAnimal = new Dog();     // Dog object

        myAnimal.makeSound();     // Output: Dog barks: Woof woof!

        myAnimal = new Cat();     // Cat object

        myAnimal.makeSound();     // Output: Cat meows: Meow!

    }

}

16 Abstract Classes vs Interfaces
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Feature Abstract Class Interface (Java 8+)

Keyword abstract class interface

Multiple

Inheritance
No (extends one class) Yes (implements multiple)

Constructors Allowed Not allowed

Fields Any visibility Public static final only

Methods Abstract & concrete
All abstract (default/static

allowed)

When to use
Shared code for

related classes

Multiple unrelated classes

need capability

Java 8+ Update: Interfaces can now have default and static methods with

implementations.

5. Advanced Java Concepts

17 String Pool and String Immutability
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// String Pool Examples

String s1 = "Hello";        // Goes to String Pool

String s2 = "Hello";        // Reuses from String Pool

String s3 = new String("Hello");  // Creates new object in heap

System.out.println(s1 == s2);      // true (same reference)

System.out.println(s1 == s3);      // false (different references)

System.out.println(s1.equals(s3)); // true (same content)

// String Immutability

String str = "Hello";

str.concat(" World");        // Returns new string, original unchanged

System.out.println(str);     // Still "Hello"

str = str.concat(" World");  // Reassign reference

System.out.println(str);     // Now "Hello World"

// StringBuilder for mutable strings

StringBuilder sb = new StringBuilder("Hello");

sb.append(" World");         // Modifies existing object

System.out.println(sb);      // "Hello World"

Why Strings are Immutable:

Security (prevent modification of sensitive data)

Thread safety

Hashcode caching (performance in collections)

String pool optimization
Page 6 of 10
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18 Exception Handling in Java
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EXCEPTION HIERARCHY

Throwable

┌──────┴──────┐
│ │

Exception Error

┌──────┼──────┐ │
│ │ │ OutOfMemoryError

IOException RuntimeException StackOverflowError

│ │
FileNotFoundException NullPointerException

ArithmeticException

IndexOutOfBoundsException
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// Try-Catch-Finally Example

public class ExceptionExample {

    public static void main(String[] args) {

        try {

            int result = divide(10, 0);

            System.out.println("Result: " + result);

        } catch (ArithmeticException e) {

            System.out.println("Error: Division by zero!");

            System.out.println("Exception: " + e.getMessage());

        } catch (Exception e) {

            System.out.println("General error: " + e.getMessage());

        } finally {

            System.out.println("This always executes");

        }

    }

    public static int divide(int a, int b) throws ArithmeticException 

        return a / b;

    }

}

// Custom Exception

class InsufficientFundsException extends Exception {

    public InsufficientFundsException(String message) {

        super(message);

    }

}

class BankAccount {

    private double balance;

    public void withdraw(double amount) throws InsufficientFundsExcept

        if (amount > balance) {

            throw new InsufficientFundsException(

                "Insufficient funds. Balance: " + balance + ", Request

            );

        }

        balance -= amount;

    }

}

Key Points:

Checked exceptions must be declared or handled

Runtime exceptions don't require declaration

Errors are serious problems (not meant to be caught)
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Always close resources in finally or use try-with-resources

19 Multithreading in Java

12/31/25, 6:10 PM 25 Java Interview Questions & Answers - Complete Guide

https://chat.deepseek.com/a/chat/s/784f51e7-ca8b-49b0-a492-1fa80326afcb 26/41



// 1. Extending Thread class

class MyThread extends Thread {

    @Override

    public void run() {

        for (int i = 0; i < 5; i++) {

            System.out.println(Thread.currentThread().getName() + ": "

            try {

                Thread.sleep(500);

            } catch (InterruptedException e) {

                e.printStackTrace();

            }

        }

    }

}

// 2. Implementing Runnable interface

class MyRunnable implements Runnable {

    @Override

    public void run() {

        for (int i = 0; i < 5; i++) {

            System.out.println(Thread.currentThread().getName() + ": "

        }

    }

}

// 3. Thread Synchronization

class Counter {

    private int count = 0;

    // Synchronized method

    public synchronized void increment() {

        count++;

    }

    // Synchronized block

    public void decrement() {

        synchronized(this) {

            count--;

        }

    }

    public int getCount() {

        return count;

    }

}

// 4. Using ExecutorService (Modern approach)
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import java.util.concurrent.ExecutorService;

import java.util.concurrent.Executors;

public class ThreadPoolExample {

    public static void main(String[] args) {

        ExecutorService executor = Executors.newFixedThreadPool(3);

        for (int i = 0; i < 10; i++) {

            Runnable worker = new WorkerThread("Task " + i);

            executor.execute(worker);

        }

        executor.shutdown();

        while (!executor.isTerminated()) {

            // Wait for all tasks to complete

        }

        System.out.println("All tasks completed");

    }

}

20 Garbage Collection in Java
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Garbage Collection (GC) automatically reclaims memory occupied by objects that

are no longer in use.

GARBAGE COLLECTION GENERATIONS

┌─────────────────────────────────┐
│ Young Generation │

│ • Eden Space (new objects) │
│ • Survivor Space (S0, S1) │
│ • Minor GC (frequent) │

├─────────────────────────────────┤
│ Old Generation │

│ • Long-lived objects │
│ • Major GC (less frequent) │

├─────────────────────────────────┤
│ Permanent Generation │
│ • Metadata, class info │

└─────────────────────────────────┘

GC Algorithms:

Serial GC: Single thread, for small apps

Parallel GC: Multiple threads, throughput

CMS (Concurrent Mark Sweep): Low pause times

G1 (Garbage First): Default since Java 9

ZGC: Low latency, large heaps

Best Practice: Let GC work automatically. Manual calls to System.gc()  are

generally discouraged as they're just hints to JVM.
Page 7 of 10
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6. Performance & Best Practices

21 Common Performance Pitfalls
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Avoid These Common Issues:

Anti-pattern Problem Solution

String concatenation in

loops

Creates many

intermediate String

objects

Use StringBuilder

Not closing resources
Memory leaks, resource

exhaustion

Use try-with-

resources

Using synchronized

everywhere

Unnecessary

performance overhead

Use concurrent

collections

Ignoring

equals()/hashCode()

Collections work

incorrectly

Always override

both

Creating objects in loops Excessive GC pressure
Reuse objects

when possible
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// ❌ Poor Performance

String result = "";

for (int i = 0; i < 10000; i++) {

    result += i;  // Creates new String each iteration

}

// ✅ Better Performance

StringBuilder sb = new StringBuilder();

for (int i = 0; i < 10000; i++) {

    sb.append(i);

}

String result = sb.toString();

// ❌ Resource leak

FileInputStream fis = null;

try {

    fis = new FileInputStream("file.txt");

    // read file

} catch (IOException e) {

    e.printStackTrace();

}

// fis might not get closed if exception occurs

// ✅ Automatic resource management

try (FileInputStream fis = new FileInputStream("file.txt");

     BufferedReader br = new BufferedReader(new InputStreamReader(fis)

    // read file - resources auto-closed

} catch (IOException e) {

    e.printStackTrace();

}

22 Design Patterns in Java
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Essential Design Patterns:

Singleton: Ensure single instance

public class Singleton {

    private static Singleton instance;

    private Singleton() {}

    public static Singleton getInstance() {

        if (instance == null) {

            synchronized(Singleton.class) {

                if (instance == null) {

                    instance = new Singleton();

                }

            }

        }

        return instance;

    }

}

Factory Pattern: Object creation without exposing logic

interface Shape {

    void draw();

}

class Circle implements Shape {

    public void draw() {

        System.out.println("Drawing Circle");

    }

}

class ShapeFactory {

    public Shape getShape(String shapeType) {

        if (shapeType.equalsIgnoreCase("CIRCLE")) {

            return new Circle();

        }

        return null;

    }

}

Observer Pattern: One-to-many dependency

Strategy Pattern: Interchangeable algorithms

Builder Pattern: Complex object construction
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23 Java 8+ Features to Know
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Modern Java Features:

Feature Version Description

Lambda Expressions Java 8 Anonymous functions

Stream API Java 8 Functional-style operations

Optional Class Java 8 Null-safe container

var keyword Java 10 Local variable type inference

Records Java 14 Immutable data classes

Pattern Matching Java 16 Simplified instanceof

Sealed Classes Java 17 Restricted inheritance
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 

// Java 8+ Examples

// Lambda Expressions

List names = Arrays.asList("Alice", "Bob", "Charlie");

names.forEach(name -> System.out.println(name));

// Stream API

List filtered = names.stream()

    .filter(name -> name.startsWith("A"))

    .map(String::toUpperCase)

    .collect(Collectors.toList());

// Optional (avoid NullPointerException)

Optional optionalName = Optional.ofNullable(getName());

String result = optionalName.orElse("Default");

// Records (Java 14+)

record Person(String name, int age) {}

Person person = new Person("Alice", 30);

System.out.println(person.name());  // Getter auto-generated

// Pattern Matching (Java 16+)

Object obj = "Hello";

if (obj instanceof String s) {

    System.out.println(s.toUpperCase());  // s is automatically cast

}
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12/31/25, 6:10 PM 25 Java Interview Questions & Answers - Complete Guide

https://chat.deepseek.com/a/chat/s/784f51e7-ca8b-49b0-a492-1fa80326afcb 36/41



7. Interview Preparation Strategy

24 How to Prepare for Java Interviews?

8-WEEK PREPARATION ROADMAP

┌─────────────────────────────────┐
│ WEEK 1-2: Core Fundamentals │

│ • OOP Concepts │
│ • Collections Framework │
│ • Exception Handling │

├─────────────────────────────────┤
│ WEEK 3-4: Advanced Topics │
│ • Multithreading & Concurrency │

│ • Memory Management │
│ • Design Patterns │

├─────────────────────────────────┤
│ WEEK 5-6: Practical Skills │

│ • Coding Problems (LeetCode) │
│ • System Design Basics │
│ • Framework Knowledge │

├─────────────────────────────────┤
│ WEEK 7-8: Interview Practice │

│ • Mock Interviews │
│ • Time Management │
│ • Communication Skills │

└─────────────────────────────────┘

Coding Problem Categories to Master:

Arrays & Strings: Two Sum, Palindrome, Rotate Array

Linked Lists: Reverse, Detect Cycle, Merge

Trees & Graphs: Traversals, BST operations

Dynamic Programming: Fibonacci, Knapsack

System Design: Design HashMap, LRU Cache
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25 Questions to Ask Interviewers

Technical Questions:

"What Java version does the team use, and what's the upgrade roadmap?"

"How does the team handle technical debt in legacy Java code?"

"What's the typical development workflow for Java projects?"

"How does the team stay updated with Java ecosystem changes?"

"What CI/CD tools are used for Java deployments?"

Team & Culture Questions:

"What does the typical career progression look like for Java developers here?"

"How are code reviews conducted in the team?"

"What opportunities are there for learning and certification support?"

"How does the team balance between new features and maintenance?"

8. Modern Java Features (Quick Reference)
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Java 8 to Java 17 Key Features:

// 1. Lambda Expressions (Java 8)

Runnable r = () -> System.out.println("Hello Lambda");

// 2. Method References (Java 8)

list.forEach(System.out::println);

// 3. Stream API (Java 8)

List result = list.stream()

    .filter(s -> s.length() > 3)

    .map(String::toUpperCase)

    .collect(Collectors.toList());

// 4. Optional (Java 8)

Optional opt = Optional.ofNullable(value);

String safe = opt.orElse("default");

// 5. Try-with-resources enhancement (Java 9)

try (BufferedReader br = new BufferedReader(reader)) {

    // Auto-closeable

}

// 6. var keyword (Java 10)

var list = new ArrayList();  // Inferred as ArrayList

// 7. Records (Java 14)

record Point(int x, int y) {}

Point p = new Point(10, 20);

// 8. Pattern Matching (Java 16)

if (obj instanceof String s) {

    System.out.println(s.length());

}

// 9. Sealed Classes (Java 17)

public sealed class Shape permits Circle, Rectangle {

    // Only Circle and Rectangle can extend

} Page 9 of 10

12/31/25, 6:10 PM 25 Java Interview Questions & Answers - Complete Guide

https://chat.deepseek.com/a/chat/s/784f51e7-ca8b-49b0-a492-1fa80326afcb 39/41



9. Additional Resources & Next Steps

Recommended Learning Resources:

Official Documentation:

Oracle Java Documentation

OpenJDK Project

Java API Specification

Online Platforms:

LeetCode (coding practice)

HackerRank (Java challenges)

Udemy (Java courses)

Coursera (specializations)

Books:

"Effective Java" - Joshua Bloch

"Head First Java" - Kathy Sierra

"Java Concurrency in Practice" - Brian

Goetz

"Clean Code" - Robert C. Martin

Communities:

Stack Overflow

GitHub Java Projects

Reddit r/java

Java User Groups

Certification Paths:

Oracle Certified Associate (OCA): Java SE 8 Programmer I

Oracle Certified Professional (OCP): Java SE 8 Programmer II

Oracle Certified Master (OCM): Java SE 8 Developer

Specialized: Spring Professional, AWS Java Developer

10. Final Checklist Before Interview
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💡 Remember: Interviews are conversations, not interrogations. Engage with

the interviewer, ask clarifying questions, and think aloud while solving

problems.

Conclusion

Java continues to evolve while maintaining backward compatibility, making it one of the most

valuable skills in software development. Mastering these fundamental concepts will not only

help you succeed in interviews but also build a strong foundation for your career as a Java

developer.

Key Takeaways:

Understand both theory and practical implementation

Practice explaining concepts clearly and concisely

Stay updated with modern Java features

Build real projects to apply your knowledge

Contribute to open source for experience

Best of luck with your Java interviews! Remember, every interview is a learning experience.

© 2024 Java Interview Guide. This document is for educational purposes.

Java is a registered trademark of Oracle Corporation.

For personal use only. Not for commercial distribution.

Review all 25 questions in this guide✓

Practice coding problems daily (30-60 minutes)✓

Prepare 2-3 real project examples to discuss✓

Research the company's tech stack✓

Prepare questions for the interviewer✓

Test your environment if interview is remote✓

Get good rest before the interview day✓

Arrive early (virtual or in-person)✓
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