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Question 1: Write a Java program that meets the following requirements:  (17 Marks) 

• Declare a user-defined method to determine whether an integer is a perfect number. Use 

the following header: 

public static boolean isPerfect(int num) 

 

A perfect number is a positive integer that is equal to the sum of its proper divisors 

(excluding itself). For example, isPerfect(6) returns true because 1 + 2 + 3 = 6, and 

isPerfect(8) returns false. 

• Call the isPerfect method from the main method to find the first 50 perfect numbers 

and display every five perfect numbers in a row. 

Solution: 

public class PerfectNumbers {  //1 

    public static boolean isPerfect(int num) {  //2 

        int sum = 0;   //0.5 

        for (int i = 1; i <= num / 2; i++) {  //1.5 

            if (num % i == 0) {  //2 

                sum += i;   //0.5 

            } 

        } 

        return sum == num;      //1.5 

    } 

    public static void main(String[] args) {  //1 

        int count = 0;  //0.5 

        int number = 1;  //0.5 

        while (count < 50) {  //1 

            if (isPerfect(number)) {  //1 

                System.out.print(number + "\t");  //1 

                count++;  //1 

                if (count % 5 == 0) {  //1 

                    System.out.println();   //0.5 

                } 

            } 

            number++;  //0.5 

        } 

    } 

} 

Question 2           (20 Marks) 



Q2.1 Declare a user-defined method printShape that prints the following number pattern based 

on the value of N: 

Example when N = 5: 

1 

12 

123 

1234 

12345 

Q2.2 Declare another user-defined method named countDigits(int num) that accepts one integer 

and displays the number of digits in the given number. 

Main Method Requirements 

The main method contains the following: 

• Read a positive integer N 

• Read an integer num 

• Call the methods declared in Q2.1 and Q2.2 with the input N and num. 

Solution: 

import java.util.Scanner; //0.25 

public class Test { //0.25 

    public static void main(String[] args) { //0.25 

        Scanner input = new Scanner(System.in); 0.25 

        System.out.print("Enter a positive integer N: "); //0.5 

        int N = input.nextInt(); //1 

        System.out.print("Enter an integer number: "); //0.5 

        int num = input.nextInt(); //1 

        PrintShape(N); //1 

        countDigits(num); //1 

    } 

    public static void PrintShape(int n) { //1.5 

        for (int i = 1; i <= n; i++) { //1 

            for (int j = 1; j <= i; j++) {  //1 

                System.out.print(j);  //0.5 

            } 

            System.out.println();  //1 



        } 

    } 

    public static void countDigits(int num) {  //1 

        int count = 0;  //0.5 

        int temp = Math.abs(num); //1 

        if (temp == 0) { //1 

            count = 1;  //1 

        } else { //0.5 

            while (temp > 0) {  //1 

                count++;  //1 

                temp /= 10;  //1 

            } 

        } 

        System.out.println("Number of digits = " + count);  //1 

    } 

} 

Question 3           (8 Marks) 

Conversion from seconds to minutes and remaining seconds: Write a Java program that displays 

the following table (note that 1 minute is 60 seconds): 

Seconds Minutes Remaining Seconds 

 

60 1 0 

75 1 15 

90 1 30 

…    

600 10 0 

 

Solution: 

public class SecondsToMinutes {   //1 

    public static void main(String[] args) {  //1 

        System.out.println("Seconds\tMinutes\tRemaining Seconds");  //1 

        for (int i = 60; i <= 600; i += 15) { //2 

            int minutes = i / 60;  //1 

            int remaining = i % 60; //1 

            System.out.println(i + "\t\t" + minutes + "\t\t" + remaining);  //1 

        } 

    } 

} 


