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displayDetails(). Create two subclasses, Ebook and PrintedBook, that extend the Book,
and provide concrete implementations of the displayDetails() method to display their sp
details. Use constructors to initialize the attributes using the super keyword where appropriate, ™S
As a condition, ensure that the price of an Ebook must be less than 2500, and the price of a

PrintedBook must be greater than or equal to T500; otherwise, display a message indicating

that the price is invalid. In the main program, create objects of both Ebook and Printeldl_auuk,

invoke their displayDetails() methods, and demonstrate abstraction and method overriding in

Java, (10M)

Write a Java program to manage various types of media files such as audio, video, and image
files. To improve organization and maintainability, group the related classes into a package
named media. This package should contain three classes: AudioFile, VideoFile, and ImageFile.
Each class must include attributes for the media type and file size, along with methods to
display the type of media and its corresponding size. Implement a Main class outside the
package to demonstrate the usage of the media package by creating instances of AudioFile,
VideoFile, and ImageFile and invoking their methods to display the media details. As a
condition, ensure that the file size for any media file must be greater than 0 MB; otherwise,
display an error message indicating that the file size is invalid. This program should
demonsirate the use of Java packages, class design, and conditional checks for better
modularity and code management. (10M)

Write a Java program to build a simple payment gateway system that supports various payment
methods such as CreditCard, PayPal, and BankTransfer. Define a PaymentMethod interface
with a method named processPayment(double amount). Implement this interface in three
classes: CreditCard, PayPal, and BankTransfer, where each class provides its own version of
the processPayment() method to simulate how that specific payment method would process a
(ransaction. In your implementation, ensure that the method prints a confirmation message
along with the amount paid. As a condition, validate that the payment amount must be greater
than 2100; otherwise, display an error message stating that the payment amount is too low and
cannot be processed. In the main class, create instances of each payment method and
demonstrate? (10M)

_ Write a Java program to build a simple ATM application where users can withdraw money

from their account. The application should begin with a predefined account balance and prompt
{he user to enter the withfdruwnl amount. The system must handle two specific exceptions:
ArithmeticException, which spuu!d be Ihm‘:nrn when the withdrawal amount exceeds the
available balance, n.nd Inpulem:-..lchExcupuun. which should occur when the user enters a
non-numeric *.-u!m:_ instend of a valid amount. Use try-catch blocks to catch and handle these
exceplions and qlﬁplﬂ}' ﬂpprl?pﬁulf: error messages such as “Insul‘l‘mimﬂtt Balance™ for
hmhmuticﬁmn]:ﬁmn ' and lnvu!{t! Inp_ulE Please enter a  numeric  value™ for
In u1Mi5111ult:hf:xccpunn._ As a condition, withdrawals should only be allowed i the amount is
4 multiple of 1ﬂﬂ;‘ﬂlll¢l‘“’j“‘1=-' the fi:ﬁ‘ﬂtm.r: should display an error message stating *Withdrawal

nt must be in Tﬂ[""l‘ es of 100." After n successful transaction, print the withdrawn
P"ﬁ';.:‘.llm and the remaining nccount balapee, (10M)
amo

program o ilwulu!l'l n simple login system that validates o user's usermmame based
ccific rules. The program should Prompt the user to enter o username and check if it meets

¢ in conditions: the username must be nt least 6 characters long and must not contain
the follow (he username is shorter than 6 charncters, the program should throw a user-
aces: 1 numed lﬂ‘*’*"u‘“f"“mﬂ"“fl‘ih*:::minn with 0 message indicating that the
duﬁﬂﬁd £ short. If the ll!i"fr"”"“""'-‘j F“"*"Ilns Uile or more spaces, the program should throw
mrgum"“u'm'um Ui With an appropriate error message. Use try-catch
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10, Write a Java program to

11, Write a Java program to devel

12.

!h;t:isl:: nl::ndlc - H“Pﬁ“f‘s “_"d display clear, user-friendly error messages in each case
ame passes all validations, print a success message such as “Login successful ;

(10M)

":;n:u?] s::.ra program to dl:v:.:lup a simple student management system where you store a list
! NAmes and. their corresponding roll numbers. Use non-generic collections
spumf_i::ully the ArrayList class to store the names of the students and the HashMap class ml
associate roll numbers with student names. Populate the ArrayList with a few student names
and map each roll number to a name using the HashMap. To display the student names, use an
Iterator t? traverse the ArrayList. For the HashMap, use a for-each loop to iterate over ﬂ;e entry
set and di:s.play each roll number along with the associated student name. As a condition, ensure
that duplicate roll numbers are not allowed in the HashMap; if a duplicate roll nu;nbﬂr is

detected while inserting, display a message saying "Duplicate roll number not allowed.” This
program demonstrates the use of non-generic collections in Java and how to efficiently iterate
(10M)

over them using appropriate techniques.

design a generic class named AverageCalculator<T> that calculates
f values. The class should accept an array of type T[] through its

constructor and include a method calculateAverage() that returns the average as a double.
Inside the method, convert the elements to double where necessary to perform arithmetic
operations. In the main() method, demonstrate the usage of the AverageCalculator class with
arrays of different numeric types such as Integer and Double. As a condition, ensure the array
is not empty before performing the calculation; if it is, display a message like "Array is empty
Cannot calculate average.” This program demonstrates the use of generic classes and 5|:mws.
how generics improve code reusability and flexibility across different data types. (10M)

op @ multi-threaded banking system where multiple users can
perform operations like checking their balance or withdrawing money concurrently. Each user
chould be represented by a separate thread, which can be created either by extending the Thread
class or implementing the Runnable interface. The program should demonstrate

thread safety when users are accessing shared resources

iques to ensure
a minimum balance of 1000. Proper exception

Also maintain
lace to handle situations like insufficient funds during withdrawal
(10M)

the average of an array 0

synchronization techn
like their account balance.
handling should also be inp

attempts.

Write a Java program (o simulate a multi-threaded ticket booking system for a cinema, where
multiple users (represented by scparate threads) attempt to book tickets concurrently. The
cinema has a fixed num ber of seats available for each show, and cach user can either book one

thread can access and modify

or more tickets at a time. The program should ensure that only one
the number of available scats at a time, preventing race conditions and ensuring that no more

tickets are booked than are available. Use synchronization mechanisms (such as synchronized
the number of available scats.

methods or blocks) to manage access to the shared resource—
Additionally, the system sh ould display an error message {Fa user attempts to book more tickets
ch as "Not enough tickets available." Also calculate the

than are available, with a message Su
total ticket price (each tickel cost is 200). After all (hreads have completed their operations, the

program should display the final number of available tickets, demonstrating how
synchronization prevents issues like race conditions in a concurrent environment. (10M)
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